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The Female Voice in Flux: Exploring the Physiological and Psychological Consequences of the Female Changing Voice during Puberty 

Assessment One: 

Introduction and Rationale 
During this study, I will conduct an investigation into the physiological and psychological effects of the changing voice during puberty for the female singer. Over the lifespan, the voice undergoes various physiological changes due to fluctuating hormones in the body (Abitbol, 2019). Consequently, it is imperative that as a singing teacher, I have knowledge of physiological changes to the vocal mechanism during puberty since 42.5% of my students are currently going through the voice change process. Furthermore, prior to carrying out this research, I had four singers within one week who were struggling with the psychological effects of the voice change process. Therefore, one could postulate that the changing voice has the potential to cause psychological distress to the singer. Consequently, this paper aims to examine the physiological effects of the female adolescent voice change (FAVC) and to ascertain the impact the FAVC has on the singer psychologically. My studio is predominately composed of female adolescents; therefore, I will look specifically at the female voice change since this has the most relevance to my practice. 

Subsequently, whilst this is a desk-based study, the potential impact of this paper is threefold:
· to develop my knowledge of the physiological aspects of the FAVC in order to enhance my teaching practice and cultivate the developing voice.
· to instil confidence among adolescent female singers by equipping them with the knowledge of the voice change process to provide them with tools to psychologically deal with voice maturation. 
· to provide the wider voice-teaching community with resources to navigate the voice-changing process. 

Puberty
Puberty occurs when an individual undergoes physiological and psychological changes in order to achieve sexual maturation (Abreu and Kaiser, 2016). It is a time of transitioning from childhood to adulthood (Terasawa and Fernandez, 2001) during which the individual undergoes various cognitive, biological, emotional and psychosocial changes (Holmbeck et al., 2000; Roeser et al., 1998). However, these changes, along with various other pressures, often cause psychopathology in adolescence (Miers et al., 2014; Weisz and Hawley, 2002) with 46.8% of adolescents in the UK suffering from a mental health disorder and many reporting self-harm or attempted suicide (NHS, 2018). Furthermore, studies show that when changes in one's life are too intense individuals may struggle to cope psychologically (Jost, 2015). Therefore, I hypothesise that since the adolescent is undergoing profound physical and emotional changes (Best and Ban, 2021; Wood et al., 2019), including numerous vocal changes (Kahane, 1982; Cooksey, 1977; Gackle, 1991), they may be at risk of developing psychological distress as a result of their changing voice. All adults have a duty to look out for the welfare of a child (The Children Act, 1989) and as singing teachers we have an opportunity to support adolescent singers through the voice change in an appropriate manner. Gackle (2006, p.35) states that as singing teachers 

“We must be able to help them navigate not only the changes of the voice, but also, the often harsh realities of adolescence. In an age when adolescent girls seem to be losing themselves, finding ways to help encourage self-esteem and view themselves as talented, worthy, and special human beings is highly important.” 

Therefore, this paper seeks to gain a deeper understanding of the physiological consequences of the FAVC in order to gain an awareness of what female adolescent singers are going through with the aim of helping them to navigate the FAVC. Subsequently, with these physiological changes in mind, this paper seeks to explore the psychological effects of voice maturation in order to implement pedagogical strategies which enhance self-esteem and confidence. 

Ethical Considerations 
It is important singing teachers do not ignore the psychological effects that the FAVC can have since disregarding the issue could cause further problems for the student. However, it is also imperative that I remain within the scope of my practice as a singing teacher and therefore I will draw on ethical codes of conduct from associations I am affiliated with, such as the Incorporated Society of Musicians (ISM) and the National Association of Teachers of Singing (NATS). NATS states that members should “maintain appropriate boundaries in psychological, emotional and personal contact with students” (NATS, 2018). Appropriate boundaries are necessary to ensure suitable student-teacher relationships are adhered to, in order to safeguard against harm (Dubsky, 2015). However, the field of singing teaching is an unregulated profession which can pose problems for the voice teacher, especially since there is a lack of accountability from outside regulatory bodies (Treacy, 2022). Despite this, we can borrow from the codes of conduct of other professions, for instance, the General Teaching Council for England (GTCE, 2009, p.8) states that teachers should “put the wellbeing, development and progress of children and young people first…[by] establishing and maintaining appropriate professional boundaries in their relationships with children and young people.” However, what constitutes as appropriate boundaries when teaching children has been subject to criticism due to its non-defined and vague nature (O’Leary et al., 2013). As a result, throughout this research process, I will use reflective practice to ensure I remain within the scope of my role as a singing teacher, to ensure I remain accountable (Clifford and Burke, 2009; Hobson, 2012) and within the professional boundaries as set out by NATS and ISM. Whilst this is a desk-based study, if I was to begin implementing this work within my private practice, appropriate boundaries may include outlining my qualifications and the scope of my work in my studio contract. When an issue is outside of what I am qualified to deal with I will refer on to other colleagues, whom I will source from the British Association for Performing Arts Medicine (BAPAM) register who do have the qualifications relating to health and psychology. Furthermore, I will provide pre-existing wellness leaflets to students concerning vocal health and the changing voice, sourced from the British Voice Association (BVA) and BAPAM and will also provide mental health leaflets from Samaritans, Lifeline and Young Minds.

Planned Programme of Study 
Aims and Outcomes

The aims of this study are:
· to explore the physiological impact of puberty on the female voice 
· to investigate how physiological changes in the female voice impact the singer psychologically and,
· to examine the pedagogical implications of psychosocial distress caused by the changing voice. 

The objectives of this study are:
· to carry out a literature review of the physiological and psychological symptoms of puberty and in particular look at how this may affect the voice. 
· to explore the psychological constructs of control and identity to determine their impact on the adolescent singer during the voice change process.  
· to reflect on and develop my own learning and vocal pedagogy knowledge and,
· to analyse the research findings to inform my practice and improve my teaching of female adolescent singers. 

My learning outcomes are:
· to gain a deeper knowledge of the FAVC 
· to understand why a singer may have a negative psychological reaction to the changing voice 
· to reflect on my learning and current pedagogical approaches and,
· to identify any gaps in my current knowledge and to ascertain what future research is needed in this area of study.  

Timescale 
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	Topic to agree with tutor
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Agree on project rationale, aims and objectives
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Literature Review Process
I approached the research with the question ‘how do I improve my practice’ (Whitehead, 1989) as I felt my pedagogy was lacking in the area of voice maturation and I wanted to determine how I could best help adolescent singers to navigate the FAVC. I began by examining the physiological aspects of the FAVC, whilst there is already a great deal of pre-existing literature on this topic (Cooksey, 1977; Gackle, 1991), I wanted to enhance my knowledge on the subject and inform my practice. From this, I determined that the FAVC can result in psychosocial distress (Sweet, 2015; Sweet, 2018; Sweet and Parker, 2019; Monks, 2003) however, I did not know why voice maturation generates such a negative psychological reaction. As a result, I felt that I needed to gain an understanding of why singers are likely to struggle psychologically during this period of time in order to best support the singers within this demographic in a manner which remained within the scope of my practice. Therefore, with this in mind, using a narrative review approach, I drew out key themes which included the following questions:

1. What is puberty and what effects does it have on the voice?
2. What are the physiological and psychological impacts of the changing voice?
3. How does the changing voice impact on the psychological construct of control?
4. Do humans attach their voice to their identity and what impact does vocal identity have on the adolescent singer during the FAVC? 
5. What are the pedagogical implications for supporting a singer through the FAVC in order to limit the psychological distress caused by the changing voice? 

I began by researching puberty and the physiological changes of the voice which can occur during adolescence. It was imperative that I first examined the physiological change that was ensuing to cause psychological distress for the singer. I then began to examine the psychological impact of the FAVC, however, after an initial review of the literature, I determined that there is a multitude of reasons why a singer may deal with psychological distress as a result of the changing voice. Therefore, through purposive sampling (Hoagwood et al., 2015) I honed in on specific elements relating to identity and control which I felt were the most relevant to my practice. 

I carried out the research through a hermeneutical approach whereby I interpreted the literature to gain an enhanced understanding of the physiological and psychological aspects of the voice change process (Gray, 2018). Through the use of a hermeneutic circle (Laverty, 2003) I was able to approach my learning in a circular process by repeatedly moving back and forth between the ‘parts’ and the ‘whole’ (Paterson and Higgs, 2005). In this case, the ‘whole’ consisted of the voice change process, whereas the parts comprised of literature from the field of medicine, psychology and vocal pedagogy. As a result, this enabled me to break down the complexity of the voice change process into smaller chunks to gain a deeper understanding of the phenomenon under investigation (Wojnar and Swanson, 2007). 

To gain a detailed understanding of the topic and the complex, nuanced nature of the physiological and psychological impact of the changing voice, I adopted a methodology of qualitative inquiry which allowed me to investigate human experience through case studies available in the literature and various other peer-reviewed articles (Erickson, 2018; Denzin and Lincoln, 2017). Literature was obtained via Google Scholar and PsychINFO under the broad topics of female voice change, the impact of hormones on the voice, voice and identity, resistance to change, and perceived control. The literature collated from these searches was composed of mostly primary peer-reviewed literature and a small number of secondary literature in the form of books. Due to the large number of sources which the databases complied, I scrutinised the abstracts to determine their relevance to my practice. The aims and objectives of this desk-based study were continually at the forefront of my mind when reviewing the literature which enabled me to only include literature which was relevant to what I was trying to achieve through this research (Noddings, 2007). After identifying relevant literature, I used a ‘berry picking’ process (Bates, 1989, p.412) a method whereby I pinpointed further literature from the reference list whilst also locating papers which had cited the relevant literature. This process enabled me to gain a better understanding of the topic under investigation as I was able to collate a diverse collection of perspectives (Savolainen, 2018) which was necessary in order to examine the literature in a critical manner. 

Furthermore, I approached the literature with a subjective epistemology, recognising that the FAVC is a nuanced topic, which enabled me to guard against generalisations (Hiller, 2016). Whilst I wanted to remain an objective, unbiased party during the research, it is clear that my values and beliefs influenced the research process with a relativist axiology (Denzin and Lincoln, 2017; Kawulich et al., 2012). It was clear that my prior experience of teaching adolescent female singers impacted how I conducted this study. Therefore, rather than remaining a neutral outsider, I accepted the fact that I was a “part of the social world that they are [I am] researching” (Cohen et al., 2018, p. 302) since I was researching a topic which is highly relevant to my practice. However, this meant I needed to engage in critical reflection throughout the research process to examine my own personal and social beliefs to ensure any biases I held were not hindering the validity of the research (Finlay, 2000). 

The aim of the literature review was two-part, firstly to establish the physiological aspects of the voice change and then to ascertain whether adolescents struggle emotionally with the voice change and if so, why the FAVC can cause psychological distress. The review of the literature enabled me to “explore existing theories, practices or ideas” (Hart, 2014, p.45) in order to establish whether the topic was researchable before delving further into the study (Hart, 1998). During the literature review, I analysed several case studies (Sweet; 2015; Sweet, 2018; Monks, 2003; Sweet and Parker, 2019) which detailed adolescent perspectives of the voice change. I ascertained that these case studies were an integral point from which to build my research since they detailed the lived experience of adolescent females, who for the majority, expressed psychological distress as a result of their changing voice. Therefore, from these studies, I took note of respondents’ comments on their changing voice which assisted me in the analysation process (Braun and Clark, 2006). By analysing the perspectives of participants across a number of studies, I was able to categorise key phrases used by participants to discover central themes relating to identity and control (Denscombe, 2010). Since my initial scope of the literature on the psychological impacts of the changing voice was extremely broad, this process of logging relevant details and pinpointing themes allowed me to “progress from the general to the particular” (Hart, 2014, p.53). 

During the literature review process, my focus fell within the category of ‘practices and applications’ under Cooper’s taxonomy of literature reviews (Cooper, 1988). My research focus was to establish best practices for teaching and supporting singers through the FAVC and limit the psychological distress caused by a changing voice. Therefore, throughout this study, the emphasis was on how I could use this knowledge to inform my practice. Furthermore, I organised the literature from a conceptual perspective in which the literature was organised “according to various theories in the literature” (Randolph, 2009, p.4) to identify existing themes (Hart, 1998). From this, I could compile the data to gain an enhanced understanding of the phenomena under investigation and to “go beyond the findings of individual studies” (Carroll, 2017, p.1).  

Overall, throughout the literature review process, I continually asked the question of how this knowledge improves my practice (Whitehead, 1989) and thus I adopted a teacher-researcher strategy of inquiry (Cain, 2008). Dana and Yendol-Hoppey (2019, p.6) define this as the “systematic, intentional study of one’s own professional practice” and is often linked to action research (Mertler, 2021). I had previously identified a problem within my private practice, namely that adolescent females were struggling with their confidence in relation to their changing voice. As a result, I focused my research on defining why adolescents may struggle with their changing voice in order to solve the problem of wavering confidence levels. Whilst teacher inquiry generally involves a degree of action (Mertler, 2021) which I have not been able to implement in this desk-based study, the intended impact of this paper is to use the knowledge I have gained in this study, within my private practice and further afield to support singers through the FAVC and to mitigate the negative psychological impact of voice maturation. Therefore, a teacher-researcher mode of inquiry was appropriate and relevant to the aim of my research. 

Critical reflection 
A fundamental precept of any learning process is to critically reflect to allow for the development of new knowledge (McGregor, 2011). I engaged in reflection throughout this study in order to attain the learning outcomes which I had initially set out to achieve and to develop a level of self-awareness to help improve my practice (Finlay, 2008). Smith (2005) writes that reflective practice is essential for all teachers as it allows them to address problems in the classroom with theory. As a result, I wanted to engage in reflection in order to improve as a singing teacher.  

I adopted Borton’s (1970) reflective model to evaluate the learning process, which asks three key questions, ‘what?’ ‘so what?’ and ‘now what?’ I decided on this model over other models of reflective practice because it is a model which allows the researcher to engage in both ‘reflection in action’ and ‘reflection on action’ (Schon, 1933), which I felt was appropriate for this desk-based study and for future study. Whilst other models, such as Gibbs’ (1988) model of reflection focused on ‘reflection on action’ alone. Schon (1933) was a seminal author in the field of reflective practice who posited that one can ‘reflect in action’, whereby an individual reflects ‘on the job’ by evaluating their actions as the event is happening, or one can ‘reflect on action’ which occurs after the event when an individual looks back and reflects on what has happened (Ghaye, 2011). Subsequently, by reflecting on my learning, I was able to break down the information and ensure I fully understood what I was reading, this was imperative when reading literature in the field of medicine and psychology which I often found difficult to understand. Furthermore, I found that by ‘reflecting on action’ I was able to evaluate the potential impact of this project which is an exciting prospect for supporting singers through the FAVC process. Whilst reflection on action was best suited to this desk-based study since I have not yet been able to implement this new knowledge into my practice, it is my aim to one day provide singers and singing teachers with an informational resource based on the knowledge I have gained in this study, which would allow for ‘reflection in action’. As a result, in terms of continuity, I felt that Borton’s (1970) model of reflection was most suitable as I can continue to use it when I begin to implement the theory into practice since it allows for both reflection on action and reflection in action which other models did not facilitate. 

What?
I began my research by asking ‘what?’ this involved asking myself two main questions. The first question was, what was the physiological and psychological impact of the FAVC. Whilst the literature on the physiological consequences of the FAVC was vast (Cooksey, 1977; Gackle, 1991; Kahane, 1982; Abitbol et al., 1999), I only found a small number of studies which detailed the psychological impact of the FAVC (Sweet, 2015; Sweet and Parker, 2019; Monks, 2003). Furthermore, within the scope of the literature which I analysed, it became apparent that there were no studies, to my knowledge, which explained why the voice change can often result in psychosocial distress. As a result, I found it quite intimidating to carry out such a large task of bridging the gap between psychology and voice pedagogy to find an explanation for such emotional distress. Consequently, I often faced imposter syndrome (Wester et al., 2020) believing I was not capable of carrying out this task. However, despite feelings of fear, the excitement of potentially using this study to help cultivate confidence in singers inspired me to continue. 

My second question was, what was I trying to achieve? My main focus was to gain a deeper understanding of the physiological and psychological consequences of the FAVC to help support the singers in my studio who had wavering confidence. However, in order to gain an understanding of the psychological distress which could ensue, I found myself having to scrutinise complicated literature from the fields of medicine and psychology which were often difficult to understand. As a result, I decided to combat this by noting down the terms I did not understand and searching for their meaning. However, this was a time-consuming process and consequently, I found that I needed to take more time to read each paper. Furthermore, I was completing this study during a busy period at work with singing exams and local competitions, which meant I had to organise my time wisely. Due to these time constraints, I decided to create a study timetable whereby I gave myself more time to study than in previous modules, I also found the structure beneficial as I was more likely to stick to the times I had set out (Gray, 2018). Consequently, by continually asking the question ‘what?’ I was able to devise a clear plan to achieve my research aims and objectives and to develop a level of self-awareness (Morgan, 2009) which enabled me to critically assess which elements of my teaching needed to improve in order to meet the needs of the singers whom I teach. 

So what? 
The question ‘so what?’ was particularly helpful during this desk-based study as it enabled me to critically analyse the literature and its relevance to my practice (Borton, 1970). By asking this question I was able to link theory to practice by critically evaluating the literature, which enabled me to decipher what was relevant to my practice (Rowe, 2009). Linking theory to practice is imperative in practitioner research since practice should be “governed by an implicit theoretical framework which structures and guides the activities of those engaged in practical pursuits” (Carr, 1987, p.165). Additionally, by asking ‘why is this important’ throughout the reading process, I was able to prevent myself from spending too long on literature which was entirely irrelevant to my practice, which was a necessary practice due to the large amount of literature which my searches often ensued. Furthermore, as someone who enjoys reading, whether the literature is relevant or not, by asking myself this question I could prevent myself from going down too many ‘rabbit holes’ which was necessary in terms of time management. It is the intended impact of this study that I would use the knowledge I have learnt to inform my practice. Therefore, through continual reflection, I was able to critically assess the impact the theory could have on my practice. 

Now what? 
A final question of ‘now what?’ enabled me to synthesise the literature thus far to establish what the consequences might be for my practice (Borton, 1970). For instance, after learning that the voice can be intrinsically attached to one’s identity, I asked myself what impact this could have on the singer and the pedagogical implications this may create for the singing teacher, especially in terms of feedback and criticism (Kemp, 1996). This final question not only aided me in reflecting on the intended impact of this paper but also enabled me to put plans in place for the future so that this intended impact comes to fruition. 

Overall, by conducting deep reflection throughout the learning process I was able to construct new cumulative knowledge (Flemming and Jones, 2010) to better understand the physiological and psychological impact of the FAVC. Whilst this desk-based study held many complexities, it also led to “new understandings and appreciations” (Boud et al., 1985, p.19) which I believe is “a crucial element in the professional growth of teachers” (Calderhead and Gates, 1993, p.1). Therefore, despite the broad and complex nature of the FAVC, I now believe I have a better understanding of both the physiological aspect of voice maturation and the subsequent psychological distress that may occur. However, it is clear that the psychological constructs of control and identity are only two of many reasons why the changing voice can reap psychological distress. As a result, this study is just the beginning of my learning journey which will most likely continue “as long as life and learning continue” (Dewey, 1983, p.44).














Assessment two: written assignment

The Female Voice in Flux: Exploring the Physiological and Psychological Consequences of the Female Changing Voice during Puberty 

Introduction 
Puberty is a complex phenomenon which refers to the morphological, physiological and psychological changes which occur within the body as one transitions from childhood to adulthood (Abreu and Kaiser, 2016; Terasawa and Fernandez, 2001). During this developmental stage, sex hormones are released, namely estrogen and progesterone for the female, which triggers numerous bodily changes, including a growth spurt (Marshall and Tanner, 1986). Abitbol et al., (1999, p.431) state that the larynx is a “hormone-dependent organ” and therefore, sex hormones released at puberty cause the larynx to grow, and create morphological changes to the vocal mechanism, all of which have wide-reaching implications for the voice (Abitbol, 2019). 

Studies show that change and instability of any kind can cause psychological distress to the individual (Matud et al., 2020). Therefore, as singing teachers we must consider the physiological and psychological consequences of the changing voice for the singers we teach. Whilst a great deal of research has examined the physiological aspects of the developing voice (Cooksey, 1977; Gackle, 1991; Kahane, 1982) less research has focused on the psychological effects that such changes can have on the singer (Sweet, 2015; Sweet, 2018; Sweet and Parker, 2019; Monks, 2003). Cooksey (1977) warns that it can become easy to neglect the psychological aspects of the voice change but asserts that if vocal educators addressed such issues, thus increasing confidence in the singer, then the task of refining the vocal sound would become easier. Gackle (1991, p.17) states;
 
“Our challenge is to help young voices develop to their fullest present potential...we must facilitate their vocal future rather than hinder that development or contribute to lifelong feelings of vocal inadequacy. We must also help students to understand that each voice is unique – that it grows or develops uniquely.” 
Findings from a number of studies suggest that the female changing voice poses numerous emotional and psychological challenges (Sweet, 2015; 2018; Sweet and Parker, 2019; Monks, 2003; Orton and Pitts, 2019; Baker et al., 2022). For instance, Sweet (2018) identified that individuals struggled with confidence in relation to their changing voice. However, this study examined the perspectives of college-aged students based on their memories of singing during adolescence, yet research shows that recalling memories from childhood is not always reliable (Howe, 2013) and as a result, it may be difficult to determine whether the events which the participants recalled are exact. Despite this, Monks (2003) conducted a longitudinal study which investigated adolescent singers' perception of the voice change process and their subsequent vocal identity, which found links between the changing voice and self-confidence levels. However, in this study, not all participants had negative associations with their changing voice. Furthermore, Sweet (2015) also conducted a longitudinal study among 14 adolescent singers who also reported that singers often felt vulnerable and embarrassed due to their changing voice. Whilst each of these studies reported feelings of fear, anxiety and a lack of confidence due to the changing voice, none of the studies delineated exactly why the changing voice is likely to result in psychological distress. As a result, this paper aims to examine the physiological and psychological aspects of the FAVC in order to enhance the confidence of singers within this demographic. Whilst there is a multitude of reasons for psychological struggles in relation to voice maturation, this paper aims to examine the constructs of identity and control in order to give a potential explanation for psychological struggles which may exist. If voice teachers can learn why female adolescents struggle psychologically with their changing voice, we will be in a better position to support our students through this change. Whilst singing teachers should not try to solve psychological issues, since this is outside the scope of what one is qualified to do (Hobson, 2012), it is imperative that they have an awareness of the psychological issues a singer may face (O’Bryan, 2015). Having this awareness can aid the singing teacher in developing pedagogical strategies which can limit the negative psychological impact of the voice change, thus resulting in increased confidence and enjoyment in singing (Hinshaw et al., 2015). Therefore, I will now examine the physiological features of the FAVC since it is vital that singing teachers have an understanding of the physiological aspect of voice maturation in order to understand the resulting psychological consequences. However, it should be noted that the subsequent vocal physiology will be discussed in terms of the gender assigned at birth rather than gender identity. 

Voice Production 
The voice is a unique and complex structure which is made up of the respiratory system, the vocal folds and the vocal tract (Sataloff, 1992). The larynx, a key part of the vocal mechanism, is a small, free-floating structure which plays a primary role in phonation (Suarez-Quintanilla et al., 2022). As infants the larynx sits high, relative to the level of C2 to C3 vertebrae however during adolescence the larynx begins to descend until it reaches the approximate level of the C3 to C7 vertebrae as an adult (Rubin et al., 2020), see Figure 1A-B.  
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Figure 1A-B: 1A shows an image of an infant’s larynx whilst 1B shows the descended larynx of an adult (Litman et al., 2015, p.5-6)

Furthermore, during adolescence, the female larynx will also grow in height (Kahane, 1982). This subsequent lowering and growth of the larynx will result in changes to the sound of the voice (Weiss, 1950) including the pitch lowering by approximately 2.5 semitones (Sataloff, 2000). Hirano (1974) discovered that the vocal folds are composed of five layers, which are housed within the laryngeal framework (Saran et al., 2022). They are located at the top of the airway, at rest they are abducted, forming the shape of a ‘V’, whilst during phonation they are adducted (Story, 2015), see Figure 2. As air passes through the glottis, the airstream sets the vocal folds into a “self-sustained oscillation” (Titze, 2000, p.91) to create sound.
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Figure 2: Diagram of the vocal folds. 2a) abducted vocal folds. 2b) vocal folds are adducted during phonation (Story, 2015, p.2)

During adolescence, the vocal folds will increase in mass and length (Hamdan et al., 2012) which can cause a perceptual roughness to the vocal quality, a breathy tone and a decreased or inconsistent range since they struggle to coordinate and smoothly vibrate due to the increase in size (Hirano et al., 1982). However, for some females, the lowering in pitch and changes in vocal quality and range may be so little that they are insignificant with several females reporting they did not realise their voice had changed (Sweet, 2015), suggesting there may have been no perceptual difference to the voice.  

The larynx is held in position by muscles and ligaments (Suarez-Quintanilla et al., 2022), see Figure 3-4, which are responsible for abducting and adducting the vocal folds to create sound (Rubin et al., 2020; Herbst et al., 2011). 
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Figure 3A: Superior View of Intrinsic Laryngeal Muscles which reside within the larynx. 3B: Posterior View (TeachMeAnatomy, 2023)
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Figure 4A-B: Suprahyoid and Infrahyoid Extrinsic Laryngeal Muscles which reside outside the larynx (TeachMeAnatomy, 2023).

During puberty, due to the significant growth of the larynx, there can be incoordination or weakness in the intrinsic muscles responsible for closing the vocal folds (Sodersten and Lindestad, 1990) which can cause a posterior glottal gap (PGG) (Linville, 1992), coined by Flateau and Glutzman (1907) as the “mutational triangle” (cited by Weiss, 1950, p.137). In the presence of a posterior gap, the folds do not close fully (Chandran et al., 2011) due to a weakness in the inter-arytenoid muscles (Gackle, 2014), resulting in a breathy or husky tone (Barlow and Howard, 2002). Incomplete closure of the vocal folds can also lead to a reduced range and an inability to produce high-intensity singing, particularly in the lower and upper ranges (Zhang, 2019). However, a gap in the vocal folds is not isolated to adolescents as it can occur in any age group (Biever and Bless, 1989; Sodersten et al., 1990) for numerous reasons, such as trauma or injury to the vocal folds (Onwordi and Yaghchi, 2022; Rubin and Sataloff, 2007). As a result, one cannot assume that voice maturation in females is the sole reason for glottal insufficiency or that all adolescent females will have incomplete closure of the vocal folds. Yet, a PGG has been identified as more common in females due to the anatomical position of the cricoarytenoid joint (Hirano et al., 1988) with numerous studies reporting the presence of a glottal gap in younger females (Schneider and Bigenzahn, 2003; Sodersten and Lindestad, 1990). However, all of these studies examined females who were at least 17 years old and therefore it could be difficult to determine what percentage of females examined fit the adolescent demographic. Furthermore, none of these studies delineated the size of the glottal gap, which could be significant since Wendler et al., (1988) report that a gap of less than 0.5mm may not influence the sound. Consequently, whilst the female voice change can be characterised as a lowering of pitch (Sataloff, 2000), a breathy tone and inconsistent range (Gackle, 1991), it is important not to generalise and assume that all female singers will develop each of these characteristics. 

The majority of research on the developing voice concerns the male voice (Cooksey, 1997; McKenzie, 1956) with relatively few studies examining the female voice change (Gackle, 1999; Sweet, 2015; Sweet, 2018). This may be because the female experiences a change in their voice which is not as dramatic as the male counterpart (Klitzke and Thurman, 2000). The male experiences greater growth in the larynx than the female (Kahane, 1982) and this subsequent laryngeal growth results in what has been described as a more drastic change in voice for the male than the female (Sataloff and Kost, 2020). Consequently, some pedagogues refer to the female adolescent voice as a development rather than a change (Gackle, 2000; Finn 1939). Gackle (2000) developed a model of voice change stages to aid educators in determining voice maturation stages when teaching female adolescent singers, see Figure 5. A singing teacher may find this model useful to determine FAVC stages since it is based on the vocal characteristics which they can hear. As a result, this may help the teacher to set appropriate repertoire and also help the singer better understand their voice and its capabilities. Consequently, Gackle’s (2000) model may be a better prediction for the onset of FAVC since research suggests that age may not be a reliable predictor for the onset of voice maturation (Cooksey, 1977). Instead, Kahane (1982) suggested that the height of the individual may be a more reliable predictor of the voice change rather than age. Furthermore, several studies report that the onset of voice maturation is occurring earlier than in previous decades (Fisher, 2010; Cooksey, 1984; Killian, 1999). For instance, Fisher (2010) found that the onset of voice changes among African-American, Hispanic and White males was earlier than in previous decades with an average onset of 11.20 years old. However, this was not a longitudinal study and the author did not measure how long each participant had been in their current voice change stage. As a result, the exact age of onset for each participant cannot be measured objectively. Furthermore, all of the above studies involved males and therefore, it is difficult to determine whether this is the case for females as well. Therefore, since the onset of voice maturation is a highly idiosyncratic process since voice maturation is triggered by the secretion of hormones, a singing teacher may find the model set out by Gackle (2000) more appropriate as it would enable them to remain informed about the onset of voice maturation in order to inform their practice and so the teacher knows what to expect from their students (Baker et al., 2022). 

	Stage 
	Approximate Singing Range 
	Characteristics 

	Stage 1 – prepubertal 
	Comfortable range: D4 to D5
Extended range: Bb3 to F5
	· Light, flute-like vocal quality 
· No apparent register changes 

	Stage IIA – pre-menarchial
	Comfortable range: D4 to D5
Extended range: A3 to G5
	· Breathy tone 
· Register transition points (Passiago) 
· Difficulty singing lower pitches

	Stage IIB – post-menarchial
	B3 to C5
	· Limited range 
· Discomfort when singing higher pitches
· Distinct voice qualities for each register 

	Stage III – young adult female 
	A3 to G5
	· Expanded range 
· Less breathiness 
· Greater consistency in tone quality 
· Greater vocal agility 



Figure 5: Stages of female voice maturation based on (Gackle, 2000)

The menstrual cycle and the voice 
Abitbol et al., (1999) demonstrated that the voice and menstrual cycle are inherently linked when smears taken from the larynx and cervix throughout the menstrual cycle were found to be indistinguishable. During the menstrual cycle, sex hormones undergo a great deal of fluctuation (Farage et al., 2009; Kasera et al., 2023) which can impact the voice since sex hormones receptors reside within the layers of the vocal folds (Abitbol et al., 1999; Banai, 2017). For instance, during the follicular phase of the menstrual cycle when estrogen levels are at their peak, the mucus is thin and slippery (Kadakia et al., 2013) and as a result, the female may find this beneficial for the voice since the thinner mucus aids vocal fold vibrations (Rodney and Sataloff, 2016). However, during the luteal phase when progesterone is at its highest, the mucus is thick (Higgins and Saxman, 1989). It is during this phase when vocal problems can occur such as a loss of vocal agility, difficulty singing high notes, decreased volume, breathiness, difficulty bridging passiagos, (Rodney and Sataloff, 2016) and premenstrual voice syndrome (Davis and Davis, 1993). Many of these symptoms are also reported during the FAVC and therefore one could postulate that the singer may continue to undergo vocal changes not only during adolescence but over the entire lifespan. Whilst it would not be appropriate for the voice teacher to determine where the singer is in their menstrual cycle, having an awareness of the vocal symptoms which can ensue from each phase could aid the teacher in supporting singers through any changes which may occur (May and Williams, 1989). Therefore, I will now examine how these vocal changes of voice maturation as a whole can impact psychologically on the female adolescent singer. 


Psychological considerations 
A small body of research has shown that the changing voice can result in emotional and psychological struggles for the female singer with adolescents often reporting feelings of fear, frustration, vulnerability and embarrassment (Sweet, 2015; 2018; Sweet and Parker, 2019; Monks, 2003; Orton and Pitts, 2019). Conversely, this does not mean that all adolescents face psychological struggles as a result of voice maturation. For example, a number of studies showed how some participants had positive experiences when going through the voice change (Elorriaga, 2011; Mercado and Draut, 2023). Furthermore, in a longitudinal study by Monks (2003) it was found that 11-12-year-olds lacked confidence but that confidence began to increase throughout the remainder of adolescence. Despite this, the majority of participants in each of these studies reported negative psychological experiences with the changing voice and therefore whilst this cannot be generalised to all singers, some singers may have a negative psychological reaction to their changing voice, which I have observed in my studio. Consequently, I will now examine the psychological constructs of control and identity to ascertain whether they could be a contributing factor to psychological distress during the FAVC. 

Uncertainty, inconsistency and uncontrollability 
The changing voice can be a time of great uncertainty, inconsistency and change within the voice (Gackle, 1991; Cooksey, 1977; Phillips et al., 2012). Uncertainty is a central feature of stress (Koolhaas et al., 2011; Amat et al., 2005) with studies demonstrating that stress levels can be reduced when the participant has a degree of control over the stressor (De Berker et al., 2016; Seidel et al., 2014). However, the majority of these studies examined pain as the stressor, thus, it is difficult to postulate whether uncertainty regarding the singing voice would replicate the same results. Uncertainty often accompanies a lack of control since increased certainty and knowledge of that life event provide the individual with an element of control (Grupe and Nitschke, 2013). Thompson (2017, p.368) writes that “a sense of control helps people maintain emotional stability and negotiate their way through life,” therefore, it is possible that changes to the voice could impact on the singer’s emotional stability. In a study by Ryff and Essex (1992), it was found that changes to a specific element of life, which forms part of one’s self-concept, will have a greater psychological effect on the individual, with similar conclusions drawn in Orton and Pitts (2019). We could argue that any change to the voice has the potential to reap wide-ranging psychological consequences on a singer and their vocal identity. As a result, I will now examine the FAVC in relation to control and the implications a lack of control may have on the adolescent singer. 

Control
Control is a complex construct within the field of psychology which is linked to one’s sense of agency and self-efficacy (Bandura, 1977). Agency refers to “the feeling of control over actions and their consequences” (Moore, 2016, p. 1) whilst self-efficacy can be described as “the belief in one’s capabilities to organise and execute the courses of action required to manage prospective situations” (Bandura, 1995, p.2).
Therefore, in order to exert control over a particular situation, an individual requires a belief in themselves and the competence to control a particular situation (Leotti et al., 2010). Having control over a life event is generally linked to positive psychological states (Thompson and Spacapan, 1991), including, higher levels of self-esteem (Wallace et al., 2012) enhanced emotional well-being (Armstrong and Boothroyd, 2007) and a positive self-concept (Wood et al., 1996). Whereas, a lack of control has often been linked to lower levels of self-esteem and a number of psychopathologies (Weiss, 1971; Amat et al., 2005). Therefore, the changing voice may cause the singer to feel they have no control over their voice, resulting in lower self-esteem and a negative singing self-concept which I will examine in relation to a singer’s vocal identity further in this paper. Yet, there are instances when having control can be dysfunctional or stressful (Averill, 1973) and subsequently, one cannot generalise that a lack of control over the changing voice will have a negative psychological impact on the singer. 

Lack of control and the voice
Whilst voice maturation is not a voice disorder, they arguably carry similarities since both can be characterised as a change to the voice. Consequently, we might gain a better understanding of the psychological consequences of the FAVC by scrutinising the psychological impact of voice disorders. Misono et al., (2019) examined the relationship between control and voice disorders and found that those who had a lower perception of control over their voice showed no sign of improvement, whereas those with higher perceived control often resulted in an improvement. Moreover, Misono et al., (2014) in a study of 196 participants found significant psychological distress among those with voice disorders compared to population norms. However, 35% of participants had a prior diagnosis of anxiety and depression and therefore it is difficult to determine whether the voice disorder was the cause of the psychological symptoms. Yet, studies by Dietrich et al., (2008) and Siupsinskiene et al., (2011) also found elevated stress, anxiety and depression in those with voice disorders. Therefore, we could conclude that a lack of control over the voice has the potential to result in depression and anxiety. However, it must be noted that there are many differences between a voice disorder and the voice change process. For instance, in a voice disorder the main reported reasons for psychosocial distress are related to the impact the disorder has on quality of life, work and daily functioning (Cohen et al., 2006; Titze et al., 1997). Arguably the same cannot be said for a change in the singing voice during the FAVC. However, participants in Misono et al., (2019) reported psychosocial distress to be the most prevalent when the voice disorder impacted on an important aspect of the participants’ life which they often viewed as part of their identity, such as work and hobbies. Consequently, since singing is a hobby which many of my students have undertaken for many years, it could be viewed as an integral part of their identity. Whilst vocal and gender identities appear intertwined (Elorriaga, 2011), it is important to note that one’s vocal identity will not always correlate with one’s gender identity (Palkki, 2020). Therefore, I will now discuss vocal identity as a construct separate from that of gender to determine whether the changing voice has the potential to impact on a singer’s vocal identity. 

Voice and identity 
Identity can be described as one’s self-constructed beliefs, attitudes and abilities which make an individual who they are (Marcia, 1980). Adolescence is a crucial yet confusing time in the formation of one’s identity (Erikson, 1950) since the adolescent is no longer viewed as a child but not yet seen as an adult (Jaffe, 1998). Monks (2003) coined the term ‘vocal identity’ as the link between the sound we make and one’s sense of self. Voice and identity are closely linked entities since when we speak, we reveal numerous aspects of our identity (Lavan et al., 2019). Therefore, in order to understand this link between voice and identity in greater detail I will now examine why our voice is linked to our identity. 

The voice is integral to the human experience and plays an important communicative role in daily life (Zhang, 2016). According to Welch (2005), the voice is a fundamental element of one’s identity since it plays a key role in who we are and how we are perceived by others. This does not mean the voice will be a fundamental element in the identity of all humans, for example, some members of the d/Deaf community do not use their voice as a primary means of communication, instead, they express themselves through a series of gestures, otherwise known as sign language (Zeshan, 2015). Despite this, it is clear that the voice may be linked to one’s identity for those who use their voice as a large part of daily life. However, this does not mean that the link between identity and the spoken voice is the same for our singing voice, instead, there are arguments for domain-specific identities, i.e., singing, which will only impact on one’s identity if one deems the task to be important (Vosylis et al., 2017). Therefore, it may depend on how important a person views singing to be in their life on whether the singing voice will be held as part of their identity. For instance, Scalas et al., (2017) postulate that professional singers will attach their singing voice to their identity much more than amateurs. Whilst Vispoel (2003) found that 12–15-year-old adolescents did not equate their voice as part of their identity as much as college-age students between the ages of 17-24. Consequently, one could suggest that adolescent’s going through the voice change will not attach singing to their identity. Nevertheless, since the majority of my students have been partaking in singing lessons from a young age, they may have developed a vocal identity similar to that of O’Bryan (2015) with singing being a skill they have developed for many years and has become an important part of who they are (Kling et al., 1997). Hence, in order to gain a better understanding of how one constructs their vocal identity I will now examine the theories of self-concept and self-esteem (Shavelson and Bolus, 1982; Bruner, 1997). 

Self-concept and self-esteem
Self-concept has been studied widely in the field of psychology and is related to the general feeling one holds of themselves (Shavelson et al., 1976). Alternatively, self-esteem refers to a person’s evaluative opinion of themselves (Orth and Robbins, 2014) and can include feelings of self-confidence, worth, acceptance and competence of themselves (Huitt, 2009). Therefore, identity is developed through one’s self-concept and self-esteem of how one views themselves (Wolfe, 2016). 

Musical self-concept is defined as the perceptions one will hold of their musical ability (Scalas et al., 2017; Schnare et al., 2012). Research shows that formal music instruction can enhance an individual’s musical self-concept which in turn increases self-esteem (Costa-Giomi, 2004; Hietolahti-Ansten and Kalliopuska, 1991). A large-scale study by Papageorgi et al., (2022) compared children in the Sing Up (Sing Up, 2023) programme to children in non-Sing Up schools to examine the relationship between singing and social identity. The results found that those with a higher singing ability and a positive singer identity had higher levels of self-esteem. However, it is difficult to determine whether it was the actual singing skills which enhanced self-esteem or whether another factor could have boosted the participant’s self-esteem such as being part of a group activity. Despite this, a large number of studies have demonstrated that it is the activity of singing rather than a group activity of any kind which boosts self-esteem (Clift and Morrison, 2011; Williams et al., 2018; Daykin et al., 2018). Therefore, one could postulate that an increased musical self-concept can create higher self-esteem and thus, can generate a positive singer identity. However, whilst this cannot be generalised to all individuals, one can hypothesise that a singer may view their voice as important and therefore they have built a self-concept and subsequent identity around their singing voice (Scalas et al., 2017). Furthermore, if singing has been an inherent part of the life of an adolescent, they may wear music and singing as a badge of identity (North and Hargreaves, 1999). A child’s singing voice can be characterised as flute-like with no apparent register changes, therefore when these vocal qualities change during adolescence to breathiness, distinct vocal qualities for each vocal register, limited range and discomfort or difficulty singing high or low notes (Gackle, 2000) the vocal sound is no longer the same as the sound which the individual has based their vocal identity (Denison and Denison, 2019). Consequently, this unfamiliar sound may lead to a negative singing self-concept, thus lowering their self-esteem as they now believe they cannot sing (Abril, 2007). This was demonstrated by Orton and Pitts (2019, p.46) when comments from participants included “I don’t know what my voice is like now”, revealing how the changing voice could impact their self-concept and self-esteem. 

Moreover, unlike other musicians, the vocal instrument resides within the singer which could be another reason why singers connect the voice to their identity. Kemp (1996) argued that singers do not have an instrument to protect them and therefore may feel more exposed. Therefore, one could postulate that when changes start to occur within the singing voice it has wide-reaching implications for the singer’s psychological state since the individual and the voice are viewed as one. Furthermore, Fleming (2004, p.21) states that “criticisms can feel extremely personal when you are the instrument that’s being discussed.” Therefore, the singing teacher should adopt positive instruction so that feedback is not construed as an attack on the student’s identity.  

Furthermore, research shows that an individual needs a degree of self-efficacy in order to believe they have the competence to control a life event (Jiang et al., 2023). As a result, one could postulate that the changing voice could reap psychological distress since the uncontrollable nature of the voice change has the potential to impact the singer’s vocal identity, sense of control and self-efficacy. Deci and Ryan’s (2000) theory of self-determination states that competence, autonomy and relatedness are required to achieve psychological satisfaction. For instance, Valenzuela et al., (2018) found autonomy and competence are required to keep musicians motivated to practice. Whilst, this study involved participants who were 18–42-year-olds studying music at conservatoire level, it could be argued that competence and autonomy are also required for adolescent singers since research has demonstrated that self-determination is necessary for individuals to thrive in a learning environment (Ratelle and Duchesne, 2014) and is required for motivation, engagement, persistence and confidence (Ryan and Deci, 2000; Losier and Vallerand, 1994). Overall, it is clear that a lack of control during the FAVC process has the potential to negatively impact a singer's self-concept, self-esteem and self-efficacy and subsequent vocal identity. Thus, I will now examine the pedagogical implications that this might have for the singing teacher and the methods to limit the psychological consequences of the FAVC. 

Pedagogical implications 
Appropriate repertoire 
If an adolescent views their voice as an integral part of their self-concept, they may be negatively affected when they are outperformed by another singer, causing lowered self-esteem (Kling et al., 1997). Consequently, a voice teacher might navigate this issue by providing appropriate repertoire which is within the scope of what they can achieve vocally. Furthermore, the singing teacher could remind the singer that a breathy tone is not bad and may assign repertoire that the original artist also sang in a breathy tone. For example, Billie Eilish is known for breathy vocals, therefore, providing repertoire sung by Billie Eilish could help the singer from making negative comparisons about their voice and boost their level of self-esteem. However, research shows this may only enhance self-esteem when the adolescent has the freedom to choose (Ryeng et al., 2011) which aligns with the theory of self-determination (Ryan and Deci, 2000). This was demonstrated by Orton and Pitts (2019) when 19% of participants said they preferred singing at home compared to singing in school, with the authors suggesting that this was attributed to the freedom of choice the participants had in repertoire selection at home. Whilst this may be true, the researchers did not clarify participants' reasons as to why they preferred to sing at home, which could be attributed to a multitude of reasons, such as the lack of peer pressure at home. However, regardless of the reason, a large body of research depicts the importance of keeping students engaged (Al-Shalabi, 2015) and therefore it is important that the singing teacher creates a balance of allowing the singer to achieve autonomy whilst also feeling competent in what they are singing (Orton and Pitts, 2019). As a result, the voice teacher could create a large database of suitable repertoire for the different stages of the voice change (Gackle, 2000) and then allow the student to choose from the list which would offer the student a degree of autonomy. Overall, this may increase the singer’s perception of competence and autonomy which may contribute to higher self-esteem levels (Koepke and Denissen, 2012). 

The impact of knowledge 
Providing the student with knowledge of the voice change before it happens could help to empower the singer and limit psychological distress (Sweet, 2018) to prevent them from equating vocal changes with not being able to sing. This has the potential to positively inform their singing self-concept and enhance self-esteem. Participants in (Sweet, 2015, p.81) reported feelings of humiliation which dissipated when they realised that they were not alone in their vocal struggles “I notice other girls’ voices crack, so I don’t feel as bad.” Alternatively, whilst knowledge of the changing voice is most likely to be of benefit to the student (Mercado and Draut, 2023), there are examples when knowledge has harmed the receiver (Teitelman, 2004) and therefore, the singing teacher should think carefully of how to portray the content to avoid feelings of fear. Mercado and Draut (2023) devised a curriculum to teach participants about voice change in order to support singers through the process. Overall, the programme was deemed to be beneficial by the singers, however, a small number of participants reported wavering levels of confidence dependent on how their voice was feeling on specific days, whilst others struggled to understand some of the content and could not transfer what they had learnt outside of their lesson. Consequently, it appears that whilst knowledge has the potential to support a singer through the voice change, it is highly idiosyncratic and what will help one singer may hinder another. Nonetheless, findings from several studies suggest that when voice teachers clarify information regarding the voice change, singers were more likely to have a positive vocal identity (Baker, 2022; Monks, 2003). Therefore, one could postulate that if singing teachers can help the student see the voice change in a positive light and use positive feedback in their teaching methods, the singer may reap positive psychological effects and higher levels of self-esteem, thus creating a positive vocal identity (Mercado and Draut, 2023; Kling et al., 1997). 

Limitations 
Whilst this narrative review enables a broad collection of perspectives on the FAVC which allows for “more conclusive results than a single primary research study” (Green et al., 2006, p.102), the present study also has limitations. Namely, the small-scale nature of the study limited the scope of what could be examined, for instance, whilst this paper established the physiological consequences of the FAVC, it failed to investigate possible strategies for developing the female adolescent voice. Additionally, this study is not an explanation of all possible psychological consequences of the FAVC, instead, it suggests just a small number of considerations within the constructs of identity, control and self-efficacy. As a result, further study into both the physiological and psychological aspects of the FAVC is needed. Despite these limitations, the potential impact of the paper is still significant since pedagogical strategies can be created, with the knowledge gained in this study, to help instil confidence in female adolescent singers. 

Conclusion 
It is apparent that whilst the physiological changes might be more subtle for the female (Kahane, 1982; Sataloff and Kost, 2020), the growth of the laryngeal mechanism, caused by estrogen and progesterone can cause a wide range of changes to the voice (Gackle, 1999; Abitbol, 2019). Any subsequent vocal changes have the potential to negatively impact a singer’s self-efficacy and esteem which in turn can make the singer feel out of control and bear an impression on their identity. Whilst this is not the case for all singers, many singers have demonstrated that voice maturation caused psychosocial distress (Sweet, 2015; Sweet, 2018; Sweet and Parker, 2019). It is apparent that the psychological concepts of change, control and identity have the potential to impact one another and subsequently affect levels of esteem and self-efficacy. A lowering of self-esteem and self-efficacy can be detrimental to a singer, especially in a performance scenario (González et al., 2018), which is often a contributing factor in music performance anxiety (Zarza-Alzugaray et al., 2020). Therefore, the psychological constructs of control and identity have the potential to play a role in psychological distress caused by voice maturation. Consequently, the singing teacher should consider the physiological and psychological consequences of the FAVC to inform their pedagogical practices, such practices should help the singer to gain a sense of control over the voice change process, whilst creating a positive singer identity in order to enhance a singer’s confidence and motivation and ultimately “to help encourage self-esteem and view themselves as talented, worthy, and special human beings” (Gackle, 2006, p. 35). 
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