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Project Proposal

An investigation to examine the effectiveness of semi-occluded vocal tract exercises in enhancing self-efficacy and motivation of female adolescent singers: an embedded sequential mixed methods design.

Context
As a contemporary commercial music singing teacher, a large proportion of my private practice consists of female adolescent singers. Studies have demonstrated that singers often lack confidence during adolescence (Sweet, 2018; Sweet and Parker, 2019). During my voice pedagogy studies I have been researching the female adolescent voice change (FAVC) process. Module BMPF7013 (Higgins, 2023a) revealed that self-efficacy can play an important role in limiting psychological distress caused by FAVC. Furthermore, module BMPF7008, found that a reflection task led to independent learning and increased confidence among adolescent singers (Higgins, 2023b). In building upon this, I want to use pedagogical approaches which support adolescent singers to feel more confident through this developmental time. 

Justification 
During adolescence, the vocal mechanism goes through a period of growth (Hamdan et al., 2012), which may cause a range of vocal characteristics for the female, such as, breathiness, roughness, and decreased range, among other characteristics (Abitbol and Abitbol, 2014). Davids and LaTour (2021) recommend semi-occluded vocal tract exercises (SOVTEs) for female adolescent singers as a method to encourage vocal fold closure. SOVTEs such as lip trills and straw phonation, among others, refer to a set of exercises “that lengthen, occlude…or both lengthen and occlude the vocal tract” (Guzman et al., 2021, p. 1). Resulting in increased acoustic impedance (inertive reactance) in the vocal tract and allowing for more efficient voicing (Titze et al., 2021). Previous studies investigated the impact of SOVTEs among adult singers. Savareh et al. (2021) investigated the use of lip trills, straw phonation and humming among 11 male singers and found decreased muscle tension and a decrease in the fundamental frequency and first formant. Whereas Manternach and Daughtery (2019) examined the effects of straw phonation on adult singers in a choral context, revealing small insignificant spectral energy increases, and subjective reports that the choir sounded better. Whilst many studies have evidenced the physiological benefits of SOVTEs (Guzman et al., 2016; Guzman et al., 2021; Manternach, Maxfield and Manternach, 2021; Savareh et al., 2021) no studies have directly investigated their psychological impact. Self-reported improvements following SOVTEs (Manternach and Daughtery, 2019) could minimise distress and lack of confidence some singers exhibit during the FAVC process (Sweet, 2018). Currently, only one study has examined the use of SOVTEs in adolescent singers (Manternach, Sweet and Clark, 2023) where it was found that straw phonation improved vocal quality and increased feelings of competence among female adolescent singers. The authors recommend that future researchers should investigate the motivational effects of SOVTEs. Therefore in response to this, the current study aims to fill a gap in the literature by examining whether SOVTEs can have a positive effect on the self-efficacy and motivation to continue singing for female adolescent singers. 

Intended impact 
The project could bring about numerous potential benefits for the female adolescent singers within my practice. Through use of SOVTEs, participants may experience less effortful voice production and better vocal fold closure, as previously demonstrated (Fantini et al., 2019; Nam et al., 2019) and a reduction in FAVC characteristics (Manternach, Sweet and Clark, 2023). However, it is important to note that the benefits of SOVTE exercises may be short-lived (Gaskill and Quinney, 2012). Despite this, Kang et al. (2019a) found that some SOVTEs had a lingering effect when carried out for 10 minutes compared to a shorter length of time, which could be attributed to motor learning theory. Thus, the SOVTE intervention in the current study will be carried out over the course of 4-weeks to help maximise the motor learning process. If participants’ self-efficacy and motivation is increased, confidence in singing could grow which may further increase engagement in singing. 

The outlined intention
The study is grounded in pragmatism, which focuses on solving research problems (Creswell, 2014). The investigation will encompass a mixed methods methodology through adopting an embedded sequential design (Tashakkori and Teddie, 2003), which Creswell (2006) explains consists of collecting mixed method data, stemming from an experiment, in a sequential order. 

[image: A table with text and numbers

Description automatically generated with medium confidence]The study will be conducted in two, in phase one I will interview 3 singing teachers (February 2024). The interviews will be used to determine participants beliefs on the psychological effects of SOVTEs in regard to self-efficacy and motivation. Results from this will allow me to position my research within a wider context. In phase 2, through purposive sampling, I aim to recruit 20 female adolescent singers from my practice. The research will be conducted within the participants’ 1-2-1 singing lessons at my private practice over the course of 4 weeks. Self-efficacy and motivation are highly idiosyncratic constructs, therefore, a within-subject design will be adopted meaning that participants will test both independent variables (SOVTE - condition A and singing a song without the SOVTE - condition B,). Allowing the participants to act as their own control group to observe the individual effects the SOVTE has on the singer, which Field and Hole (2003, p.72) note can be helpful to “eliminate the effects of differences stemming from the participants themselves.” The participants will choose two songs, using each song to test both condition A and B. However, to avoid the sequence of SOVTEs affecting the results, such as, a practice effect from the SOVTE, or fatigue effects from doing the SOVTE, I will counterbalance the order of the conditions (Corriero, 2017) meaning that the sequence in which participants test the independent variables is varied, see Figure 1 for the testing order used.
Figure 1: breakdown of counterbalancing.
A = SOVTE. B = non-occluded vocal tract posture.

Each week, participants will complete a Singing Voice Function Self-Efficacy Scale (Lā et al., 2023) to assess their singing self-efficacy and the Work Preference Inventory (Amabile et al., 1994) to measure motivation. Through inferential statistics, I will conduct paired t-tests to assess the effectiveness of the SOVTE on the self-efficacy and motivation of the participants. Paired t-tests will calculate whether the difference between the two is significant. By taking mean scores from each independent variable. At the end of the study, semi-structured interviews will be conducted to gain a deeper insight into participant’s experiences, and the findings will be included in a written report. See figure 2 for a proposed timeline. 
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Figure 2: project timeline

Ethics and insider research 
All research carries ethical implications (Yip, Hang and Sng, 2016). For instance, it is imperative that participants’ anonymity is respected (Wiles et al., 2008), therefore, any identifying details will be redacted and all documents stored on a password protected laptop. To remain transparent, details pertaining to study involvement will be given to avoid misleading participants. Furthermore, in phase two, the participants will be under 18 years old, therefore I will adhere to guidelines set out by the National Society for the Prevention of Cruelty to Children (NSPCC, 2024) which included giving adolescents autonomy in the research process. I also hold an enhanced disclosure and barring service certificate (DBS) for working with this demographic, appendix 3, pp. 16. 

Gaskill and Quinney (2012) warn that beginning on an SOVTE with high resistance risks hyperadduction. To combat risks to vocal health Titze (2006) recommends beginning on an SOVTE with a medium level of resistance and building towards increased resistance. Following this advice, participants must have been partaking in singing lessons for at least 6 months where they have already used low to medium levels of resistance as set out by Maxfield et al. (2015). SOVTEs are a commonly used therapeutic tool (e.g., Guzman et al. 2016; Antonetti et al. 2023) therefore, the risk of vocal harm is unlikely, yet if any problems ensue, I will refer participants on to a medical professional. Additionally, it is possible that the participants in the study may feel unhappy about their changing voice. If such feelings arise, I will signpost participants to further help by providing wellness leaflets from mental health charities (Appendix 22, pp.355). 

Conducting insider research occurs when one undertakes research within a group they are socially situated (Mercer, 2007). Insider research into one’s own practice is an ideal way to develop new knowledge and improve practice (Costley, Elliott and Gibbs, 2010) yet this can lead to the risk of bias (Greene, 2014). To ensure no threat to validity, I will guard against bias through critical reflexivity whereby I will continually reflect on my stance throughout the study and challenge any preconceived beliefs (Ademolu, 2023). 

Personal learning outcomes
· Gain an understanding of the potential benefits to SOVTEs for female adolescent singers.  
· Gain a deeper understanding of statistical analysis. 
· Improve my practice as a singing teacher.   

An investigation to examine the effectiveness of semi-occluded vocal tract exercises in enhancing self-efficacy and motivation of female adolescent singers: an embedded sequential mixed methods design.

Introduction 
As a singing teacher of a private practice, teaching musical theatre singers of primary and secondary school age, I have gained considerable practice-based experience in working with young singers. In my practice I have observed that as singer’s move from childhood to adolescence, confidence in singing decreases for some female adolescent singers. During adolescence, the vocal folds go through a period of growth for both the male and female which may cause changes in vocal production, for the female this can include, a reduction in range, development of a passiago, and discomfort when singing (Abitbol and Abitbol, 2019). Growth of the vocal folds can also lead to a gap at the back of the folds which can result in a breathy vocal quality (Sweet, 2018). Research has demonstrated that frustration, embarrassment, and self-doubt can ensue during the female adolescent voice change (FAVC) process (Orton and Pitts, 2019; Sweet, 2018; Sweet and Parker, 2019). Thus, it is important to find solutions to such problems to allow female adolescent singers’ to continue to enjoy singing.  

An understanding of self-efficacy and motivation may help practitioners address the negative emotional consequences of the FAVC process. Stemming from social cognitive theory which dictates that human behaviour is influenced by one’s social environment, self-efficacy describes one’s perceptions of one’s ability to carry out a particular task (Bandura, 1997). Bandura (2012) asserts that self-efficacy provides the foundation for motivation, which can be described as, “the energy that drives an individual to initiate a given task” (Oliveira et al., 2021, p.105). Self-efficacy and motivation are important in supporting resilience (Baluszek, Brønnick and Wiig, 2023), and the ability to deal with challenges (Alhadabi and Karpinski, 2019). Managing challenges is important since, often within my practice, amateur singers will audition for roles in musical theatre productions which will not always result in the outcome the singer wished for. Furthermore, Sweet (2018) notes that the FAVC process can be a turbulent time for some young singers, thus, by addressing self-efficacy and motivation, singers may feel better equipped to deal with any vocal challenges and setbacks which ensue. 

A solution proposed by Davids and LaTour (2021) to help female adolescent singers deal with the FAVC process was the use of semi-occluded vocal tract exercises (SOVTEs) to minimise FAVC characteristics. SOVTEs are a group of exercises widely used as a means of rehabilitation, warming up, or training the voice (Hampala et al., 2015; Ogawa et al., 2014). They can be described as “a class of exercises that lengthen, occlude…or both lengthen and occlude the vocal tract” (Guzman et al., 2021, p. 1). A semi-occluded vocal tract posture results in changes to the acoustic impedance in the vocal tract (Titze, 2021). Impedance can be described as the ratio to which the flow is restrained, which is divided into resistance (reduces energy), and reactance, further divided into compliance (a disadvantage to phonation), and inertance (helps create an easier phonation) (Titze, 2021). During an SOVTE, pressure in the oral cavity, known as intraoral pressure, builds behind the lips, resulting in acoustic energy (inertive reactance) from the vocal tract being fed back to the vocal folds (Titze, 2021). This heightened source-filter interaction means that less muscular force is required to sustain vocal fold vibration (Maxfield et al., 2015). SOVTEs can result in immediate improvements in terms of vocal strength (Cielo and Christmann, 2014; Fadel et al., 2016; Natale et al., 2022), tone quality (Nam et al., 2019) and ease of phonation (Fantini et al. 2017; Meerschman et al., 2020; Natale et al., 2022). Experiences such as these may lead to a sense of achievement and enhanced self-efficacy as research shows that positive states such as comfort, ease and successful experiences, can positively impact on self-efficacy (Zelenak, 2024) and motivation (Kramer et al., 2024; Schweder, Raufelder and Wulff, 2020). 

To date, only one study using SOVTEs has been carried out among adolescents (Manternach, Sweet and Clark, 2023). The study was conducted by Jeremy Manternach, Bridget Sweet and Chad Clark, associate professors of music education and a vocal music teacher respectively, who have conducted a number of studies into choral pedagogy, adolescent voice change and self-efficacy. Results found a self-reported benefit to straw phonation compared to those who completed the same vocal glides on an /a/. Manternach, Sweet and Clark (2023) suggest that future researchers should investigate the motivational benefits of SOVTEs and posit that by doing so FAVC characteristics could be reduced, and feelings of frustration minimised. Currently, no other studies have investigated the use of SOVTEs during the FAVC and overall, no studies have investigated the motivational benefits to SOVTEs, highlighting the significant gap in the research. Therefore, this study aims to respond and build upon Manternach, Sweet and Clark (2023), by investigating the effectiveness of straw phonation in enhancing the self-efficacy and motivation of female adolescent singers. Initially a narrative literature review will be conducted to critically analyse and synthesise whether SOVTEs can enhance self-efficacy and motivation. 

Literature review 
Introduction 
The following literature review aims to fill a gap in the literature by critically analysing and synthesising the literature on SOVTEs, self-efficacy and motivation to ascertain whether SOVTEs have the potential to enhance the self-efficacy and motivation of female adolescent singers. To fulfil these aims, initial search criteria will include “semi-occluded vocal tract exercises” and “SOVTEs and singers” into google scholar. Google scholar contains literature from numerous disciplines which is helpful since the topics under investigation span numerous disciplines. The University of Wales Trinity Saint David library will also be used, since Ewald et al. (2020) note that searching multiple databases minimises the risk of publication bias. Inclusion criteria will consist of studies involving adults under the age of 50 and children. Studies comparing different SOVTEs, singers and non-singers, amateurs, and professionals, and healthy and those with voice disorders will also be included to examine the effects during, immediately after or after a longer period following SOVTEs. Studies will be excluded if they are grey literature, not written in English or written prior to 2010. A further search of the literature will then be conducted into self-efficacy and motivation, search criteria will include “adolescent self-efficacy,” “adolescent motivation,” “singer’s motivation” and “singing self-efficacy” into google scholar. Inclusion criteria will consist of both theoretical and empirical studies examining self-efficacy and motivation of young people up to the age of 25, whilst exclusion criteria will include studies not written in English or studies prior to 2010. 

Self-efficacy 
A work-based learning study, BMPF7008, revealed that self-efficacy can be developed through Bandura’s (1997) four sources: mastery experiences, vicarious experiences, verbal persuasion, and physiological and affective states. Individuals will interpret information from these sources to make a judgment of their ability (Pfitzner-Eden, 2016). Lewis and Hendricks (2022, p.527) argue that self-efficacy can help vocalists’ resilience which they note is necessary “to navigate the twists and turns of vocal progress.” Therefore, by enhancing singers’ belief in their ability to sing, they may gain the resilience to persevere through characteristics of the FAVC and their motivation to continue singing may be positively impacted.  

Motivation 
Motivation can be described as the desire to complete an activity (Bandhu et al., 2024). There are various different types of motivation ranging from intrinsic motivation to amotivation (Ryan and Deci, 2020). Intrinsic motivation refers to when one does an activity for its own sake, such as, when the individual values the activity as important, whereas extrinsic motivation occurs when one acts in a particular way for reasons other than the task itself, such as to please others (Ryan and Deci, 2020). Morris et al. (2022) suggest that intrinsic and extrinsic motivation are not dichotomous constructs, but instead interact with one another. Arguably, singers perform because they find it enjoyable and value its worth, however, performers may also be extrinsically motivated through the desire to gain recognition from their audience. Touré-Tilery and Fishbach (2014) state that one needs to determine what type of motivation one is trying to capture, thus, in the current study it may be beneficial to measure both intrinsic and extrinsic motivation since a female adolescent singer may be motivated by both. However, this may be problematic since external orientated motivation has been associated with perfectionism (Lasalle and Hess, 2022). Research has shown that perfectionism can be associated with music performance anxiety (MPA) (Diaz, 2018). Thus, enhancing female adolescent singers’ extrinsic motivation may not be beneficial to adolescent singers wellbeing. However, Fischer, Malycha and Schafmann (2019) assert that extrinsic forms of motivation do not always have negative consequences and can positively build upon intrinsic motivation in terms of increased creativity and engagement. Chen (2024) highlights the benefit enhanced self-efficacy and motivation can have on musical performance. Therefore, enhanced motivation and self-efficacy may have more of a positive impact on female adolescent singers  and their vocal training than a negative. 

Whilst it is recognised that SOVTEs result in numerous benefits to phonation including, a change in laryngeal anatomy (Dargin, DeLaunay and Searl, 2016; Guzman et al., 2013a; Guzman et al., 2013b), increased spectral energy (Manternach and Daughtery, 2019; Manternach, Clark and Daughtery, 2017; Rossa et al., 2019), and increased maximum phonation time (Manjunatha, Nayak and Bhatt, 2022). This literature review will focus its scope to the benefits relating to vocal ease and vocal quality in order to determine whether these benefits specifically can develop self-efficacy through mastery experiences and physiological and affective states, and one’s subsequent motivation. 

Semi-occluded vocal tract exercises (SOVTEs)
During an SOVTE, a semi-occlusion (narrowing) causes pressure to build behind the lips which alters the acoustic impedance in the vocal tract, sending acoustic energy back towards the vocal folds creating a heightened source-filter interaction, meaning that less effort and force is required to sustain vocal fold vibration (Maxfield et al., 2015). 

SOVTEs can change the shape of the vocal tract (Titze et al., 2021; Zhang, 2021). Titze et al. (2021) added to a pool of literature by using a computer simulated model, whereby it was found that vocal tract expansion occurred with a 3mm diameter semi-occlusion and a lung pressure of 2.5kPa (figure 3). Adding to this, Zhang, (2021a) carried out a simulation study which revealed that a semi-occlusion can also narrow the vocal tract and reduce contact pressure of the vocal folds (the pressure of the vocal folds when they come into contact with one another). Later Zhang, (2021b) expanded on this through a second simulation study which found that contact pressure was significantly reduced as a result of increased vocal tract inertance rather than pharyngeal expansion. Yet each of the above studies were carried out using simulation models, Zhang (2021a) notes that vocal fold size, position and subglottic pressure may lead to different results. This is problematic since it suggests that changes to the vocal tract shape and contact pressure of the vocal folds may not always occur in practice. Nonetheless, SOVTEs have the potential to reduce the stress on the vocal folds which may be beneficial to vocal health (Zhang, 2021c) which Freer (2022) notes is imperative when singing through the voice change process. 


[image: A line graph of vocal trace

Description automatically generated with medium confidence]











Figure 3: Vocal tract widening (Titze et al. 2021, p. 6). 
The diagram demonstrates the expansion of the vocal tract following a 3mm semi-occlusion. The solid line demonstrates the size of the vocal tract prior to the SOVT whereas the dotted line shows the vocal tract widening post-SOVT. The top image shows the entire vocal tract whereas the bottom image is zoomed in on the laryngeal region.

A heightened source-filter interaction may also lead to changes in vocal fold position (Titze, 2018), figure 4. In a parallel position, the vocal folds require less force to bring the vocal folds together, which results in a more efficient phonation (Titze, 2013).
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Figure 4: Vocal fold position (Titze, 2013, p. 306). 
Image A and reveal a convergent divergent glottis respectively, which may be least efficient for phonation. Image B - the vocal folds are in a parallel position with a SOVT posture which may be more efficient for vocal fold vibration. 

As a result of changes to vocal fold position less muscular force may be required for vocal fold vibration and a sense of ease may ensue (Fantini et al., 2017; dos Rios Goncalves et al., 2019; Manternach and Daughtery, 2019; Manternach, Sweet and Clark, 2023; Meerschman et al., 2019; Meerschman et al., 2020). Manternach, Kotsonis and Mann (2022) carried out a large-scale study of choral singers from 4 different choirs in which straw phonation led to 93.1% of participants reporting increased comfort and ease during singing by the end of the 4-week period. Whilst this study revealed benefits to straw phonation, they did not use a repeated-measures design whereby the individual choirs were compared to themselves repeatedly. Consequently, a within-subject design repeated over a longer period of time comparing participants to themselves may be more beneficial due to the idiosyncratic nature of the voice and may further the knowledge of the self-reported benefits of SOVTEs. Yet despite the results of Manternach, Kotsonis and Mann (2022) other studies have revealed SOVTEs can result in feelings of increased difficulty (Mills et al., 2018; Silverman et al., 2023), such as exercises with a double source of vibration, including straw phonation in water where vibration occurs at both the vocal folds and the bubbling water (Andrade et al., 2014). One could postulate that the reason for such discrepancy between the above studies is that straw phonation produced less resistance which felt easier to the singer whereas exercises with a double source of vibration produced a level of resistance which felt difficult, meaning that the exercise felt uncomfortable. Thus, Andrade et al. (2014) suggest that exercises with a single source of vibration such as, humming or straw phonation may be easier. Yet Meerschman et al. (2019) examined the influence of a 3-week SOVTE programme among adults with a voice disorder, results found that exercises with a double source of vibration, namely a lip trill and straw in water exercise led to decreased psychometric scores, whereas straw phonation, with a single source of vibration, did not. Whilst contrasting results appear in Meerschman et al. (2019) and Manternach, Kotsonis and Mann (2022), the diameter of the straw used in the latter was smaller (3mm) than that of Meerschman et al. (2019) who used a 5mm diameter straw. Building upon this, Andrade et al. (2014) posits that exercises with less resistance have a smaller effect on the larynx, therefore, one could postulate that the straw had less effect on the participants in Meerschman et al. (2019), leading to less self-reported improvements. This highlights the importance of finding an SOVTE which provides the right level of resistance to facilitate vocal ease for the singer. 

Impact of ease on self-efficacy and motivation 
The sense of ease which can ensue from SOVTEs may positively impact on self-efficacy. Maddux and Kleiman (2016) note that positive physiological states, such as feeling calm, is likely to enhance self-efficacy, whereas negative states may hinder it. Building upon this, MacAfee and Comeau (2020) observed that positive somatic and emotional states such as happiness resulted in positive effects on adolescent pianist’s self-efficacy, whereas negative states, such as feeling angry or hungry resulted in a negative influence on self-efficacy. Furthermore, Lewis and Hendricks (2022) conducted a small-scale study of 9 college-aged singers whereby the majority of the singers reported that physiological and affective states had the most influence on their performance compared to the other sources of self-efficacy. A similar effect has also been observed with motivation, for instance, Virkkula (2020) recently examined the motivation of undergraduate music students, finding that when repertoire was too demanding it caused students to doubt their music ability. Thus, feelings of ease stemming from a SOVTE could be deemed a positive physiological state. Therefore, if an SOVTE results in a sense of ease, female adolescent singers may refrain from doubting their ability and motivation to sing may increase. However, SOVTEs can also be considered as challenging. Hijleh and Pinto (2021, p.335) write that SOVTEs create a “workout” since the respiratory system has to work against the resistance which builds behind the narrowing in the vocal tract. This could cause a dilemma for the current study, since there may be a risk of the SOVTE being too difficult and having a detrimental effect on self-efficacy and motivation, which ultimately could lead to further frustration during a time in which female adolescent singers may already been feeling unhappy about their changing voice. 

However, Maxfield et al. (2015) carried out a landmark study which set out different levels of intraoral pressure from 13 SOVTEs which delineated a straw in water exercise as providing the most resistance and an /m/ providing the least (figure 5). 
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Figure 5: intraoral pressure for a range of SOVTEs (Maxfield et al., 2015).
Along the x-axis shows the different SOVTEs used, and the y-axis shows the intraoral pressure of each exercise for males and females. 

Following the result of Maxfield et al. (2015) one could posit that it may not be suitable to use exercises such as a straw in water since this might induce a level of resistance which is difficult and leads to a singer doubting their ability yet exercises with the least intraoral pressure may not induce significant ease. This poses a dilemma as it may be difficult to find an SOVTE with the appropriate level of resistance, In adding to this problem, the correct level of resistance will be different for each individual which is evidenced by the high standard deviation in Maxfield et al. (2015). All of this poses problem for the design of the current study since the study aims to use the same SOVTE for all participants to minimise the effects of variables arising from the SOVTE itself. Yet historically, Titze (2006) recommended beginning on an SOVTE with a mid-level of resistance to avoid added tension. Therefore, exercises such as straw phonation either with a large or small straw may be suitable for inducing a sense of ease whilst minimising the risk of added tension or difficulty. If the risk of discomfort and difficulty can be minimised by finding an SOVTE which is suited to the individual singer, then self-efficacy and motivation may be enhanced. 

Expanding on this, Keltz and McHenry (2022) warn that when an SOVTE is taught incorrectly added tension can result. In recognising the importance of teaching SOVTEs correctly Bhatt et al. (2023) recently explored the pedagogical approaches when using SOVTEs, results revealed that successful straw phonation instruction includes, the teacher demonstrating the exercise, providing adequate explanation in an encouraging manner, and asking the student questions to assess their progress. Thus, it may be appropriate for the current study to adopt these behaviours when teaching the SOVTE to female adolescent singers to help minimise the risk of tension. 

Improvement in vocal quality 
An improved vocal fold position may improve the quality of the voice, such as reducing breathiness (Devadas, Vinod and Maruthy, 2022; Fantini et al., 2017; Kaneko et al., 2019; Nam et al., 2019; Ter and Wong, 2022), a common FAVC characteristic (Mercado and Draut, 2023). A study of musical theatre singers by Manternach, Maxfield and Manternach (2021) demonstrated that the experimental group consisting of nasal consonants, a lip trill and straw phonation led to an improved vocal quality, yet the control group also experienced an improvement which may indicate that increased blood flow to the vocal folds during exercise helped to improve vocal fold vibration regardless of the type of exercise used. This is problematic since it may be difficult to delineate whether improvements stem from exercise of the vocal folds in warming up the voice or whether vocal improvements ensue specifically from the effects of heightened source-filter interaction from an SOVTE. Yet, in Manternach, Maxfield and Manternach (2021) the SOVTEs were more effective in improving vocal quality and could be deemed a superior method to improving vocal quality. Manternach, Sweet and Clark (2023) added to this by revealing similar improvements among female adolescent singers. Whilst acoustic analysis did not reach statistical significance between SOVTE and unoccluded conditions, the study had a small sample size (n=12), therefore, a bigger sample size may reap significant results. However, it is also important to note that correlation of improved scores following the SOVTE does not equate to causation (Meyer and Scherer, 2023), such improvements could exist for a plethora of reasons rather than the SOVTE, such as a practice effect. This is problematic for the current study since it may be difficult to delineate whether improvements are the result of the SOVTE. Adding to this problem, improvements following SOVTEs are not universal. For instance, Kang et al. (2019a) revealed no change to vocal quality among undergraduate vocalists following SOVTEs. Building on this, Kang et al. (2019b) later compared an SOVTE to a traditional warm up and found the traditional warm up improved vocal quality whilst the SOVTE did not. This highlights the problem with investigating SOVTEs since it is highly idiosyncratic. Whilst one could postulate that the participants may have found the SOVTE difficult due to the higher resistance produced by the straw, even when vocal benefits ensue, it does not mean that the SOVTE was the cause of the improvement. Meyer and Scherer (2023) write that a Bonferroni correction can reduce the chance of false correlations, which may strengthen the evidence that correlation is more likely to suggest causation, which none of the above studies used. Nonetheless, the above studies demonstrate that whilst SOVTEs may not always be the cause of improvement in vocal quality for some singers, the results show that at the least SOVTEs may correlate with vocal improvement for some individuals. 

Impact of vocal improvement on self-efficacy and motivation 
One could posit that by improving vocal quality through an SOVTE a singer could gain positive mastery experiences since they believe they sound better, and self-efficacy may increase. A number of studies have revealed that positive mastery experiences can result in enhanced self-efficacy. For instance, Kleppang, Steigen and Finbråten (2023) conducted multivariate linear regression to investigate the relationship between mastery experiences and self-efficacy among adolescents and found that the perception that one had mastered a task had the strongest influence on self-efficacy. It is possible that individuals gain a sense of success through mastery experiences which enhances one’s belief in one’s ability. Zelenak (2024) asserts that mastery experiences are the most influential source of self-efficacy since it gives the individual a clear portrayal of their ability, yet this has not been consistently found in the literature. For instance, Hewitt (2015) found that self-efficacy was not influenced by past performances, but rather a higher baseline self-efficacy resulted in a positive musical performance. Uchida, Michael and Mori (2018, p.2) describe this as the “chicken-and-egg problem” since it demonstrates the ambiguous relationship between whether self-efficacy is the result or cause of success. Yet regardless of the direct of the relationship between the two, it is possible that through an improved vocal quality, adolescent singers gain a sense of success and heightened self-efficacy. 

Expanding on this, If adolescent singers attribute SOVTEs to improvement in vocal quality and a sense of achievement, female adolescent singers may be more motivated to continue singing. Attribution theory is a motivational theory which proposes that individuals have the desire to attribute the cause of an experience to internal or external factors, these attributions can then motivate an individual to continue with the task (Bandhu et al., 2024). However, Baumeister (2016) asserts that motivation is more multifaceted and complex than this since cognition, emotion, and agency, among other processes, play a role in one’s motivation. This poses a dilemma for the current study because it indicates that individuals will be motivated by more than one factor, thus, it may be difficult to delineate whether a change to motivation is specifically the result of the SOVTE. Therefore, collecting qualitative data may be beneficial in delineating whether changes in motivation is the result of the SOVTE or contextual factors. 

Yet ultimately, SOVTEs only have the potential to benefit female adolescent singers’ voices, self-efficacy and motivation if their effects can be transferred to singing. Studies have shown the effects of SOVTEs may not be long-lasting (Echternach et al., 2020; Guzman et al., 2017), therefore, one could question the benefits to female adolescent singers if they only reduce FAVC characteristics or result in ease for a short time. However, the benefits of SOVTEs can be extended to singing through motor learning theory (Hijleh and Pinto, 2021), a process by which motor skills are learnt and repeated with little conscious thought (Crocco and Meyer, 2021). Thus, implementing an SOVTE over a number of weeks may help extend the benefits of SOVTEs to singing. 

This review demonstrates that SOVTEs have the potential to reduce FAVC characteristics (Manternach, Sweet and Clark, 2023) and create ease and comfort in singing (Portillo et al., 2018). All of which may lead to increased self-efficacy through mastery experiences and physiological and affective states (MacAfee and Comeau, 2020; Uchida, Michael and Mori, 2018) and motivation (McPherson et al., 2015). With this in mind, the next step of the study sets out the methods used to determine whether this can be achieved in practice. 

Methodology 
Philosophical stance
As a singing teacher and recently qualified independent advocate, I strive to empower individuals to use their voice with confidence. Previously, I had observed problems within my practice pertaining to a lack of confidence in relation to the FAVC process. Therefore, the study adopted a pragmatic paradigm, which Creswell (2014) suggests is useful for solving ‘real-world’ problems. Pragmatism rejects the strict confines of philosophical thought by focusing on inquiry (Creswell and Plano Clark, 2011). Epistemologically, knowledge was socially constructed through one’s experience (Kaushik and Walsh, 2019) and my values of striving to empower singers was a key factor in reasons for undertaking the project. Therefore, the study was value-laden whereby my axiology formed a key part of the project (Biedenbach and Jacobsson, 2016). 

An embedded mixed methods sequential design (Creswell, 2006) was used, meaning that in a sequential manner, qualitative data was collected, followed by quantitative data and finally, qualitative data was collected again, to provide further meaning (Schoonenboom and Johnson, 2017). The quantitative data and second set of qualitative data  stemmed from an experimental design of a 4-week straw phonation protocol. The data was analysed through both inductive and deductive approaches (Bingham, 2023) which was beneficial to the project since Barrett and Younas (2024, p.6) write that it allows researchers to “generate new ideas,” which was beneficial in studying an under researched topic. 

Sample
Participants were recruited through purposive sampling, which Denscombe (2010) notes is beneficial to small-scale studies since the researcher can deliberately select participants to answer the research question. Participants included 3 singing teachers with a minimum of 20 years’ experience in teaching adolescent singers, whilst a small sample size, this was beneficial to gain rich data on the use of SOVTEs with adolescent singers, and 20 female adolescent singers from my private practice ranging from 12 – 16 years old, with a mean age of 14.4 (SD=1.3), who had been taking singing lessons between 1 - 9 years. Inclusion criteria for adolescent participants included, i) assigned female at birth, ii) within the ages of 12-18 and had been iii) attending lessons with me for at least 6 months. Memon et al. (2020) notes that historically Roscoe (1975) set out guidelines that sample size should be no smaller than 30 when carrying out statistical analysis. However, Sekaran (2003, p10) writes that “for simple experimental research with tight experimental controls, successful research is possible with samples as small as 10 to 20 in size.” Expanding on this, Memon et al. (2020) note that larger sample sizes can lead to type 1 errors (whereby any result leads to statistical significance). Therefore, a small sample size minimised this risk and instead, measures were taken to ensure the project had tight controls, which will be explained below.  

Study design 
Through an embedded mixed methods design, data was collected sequentially in two phases, a 2-phase design was chosen to allow the results in phase 1 to inform phase 2, it was also beneficial to gain multiple perspectives since SOVTEs providing a benefit to self-efficacy and motivation has not been previously researched. In phase 1, qualitative data was collected by conducting interviews with singing teachers to gain the perspectives of whether SOVTEs have a psychological benefit. Phase 2 involved female adolescent singers whereby quantitative was collected initially in the form of psychometric surveys, measuring self-efficacy and motivation. Data from phase 2 was embedded in an experimental design, meaning that the data stemmed from an experiment (the 4-week SOVTE protocol). Afterwards interviews were conducted to give further meaning to the quantitative data. The experiment adopted a within-subject design, this means participants acted as their own experimental and control group to compare the individual effects (Field and Hole, 2003) of the SOVTE, this was more appropriate than a between-subject design due to the idiosyncratic nature of the topics under study. Consequently, the participants tested both independent variables (SOVTE and no SOVTE) against the dependent variables of self-efficacy and motivation to ascertain whether straw phonation (the cause) enhance self-efficacy and motivation (the effect). 

In phase 2, week 1, psychometric surveys measuring motivation and self-efficacy were completed by adolescent participants at the beginning and end of the lesson. Data was captured at the beginning of week 1 to capture participants’ baseline self-efficacy and motivation before the SOVTE protocol began. In the remaining weeks, surveys were only completed at the end of each lesson. Participants were asked to choose two songs (song 1 and song 2). During week 1 and 2 they phonated the melody of song 1 through the straw on an /u/ or sang song 1 without the straw, with a different song being used during week 3 and 4 (song 2). Repertoire was participants’ own choice to allow for more autonomy in the research process, a recommendation from the National Society for the Prevention of Cruelty to Children (NSPCC, 2024) for conducting research with young people. Finally, the participants engaged in semi-structured interviews to capture their experiences throughout the 4-week protocol and to further explain the quantitative data. Figure 6 explains the timeline and detail process used during the study. 

Figure 6: phase 2 procedure. Condition A: SOVTE. Condition B: No SOVTE.

As noted above, tight controls are necessary when carrying out statistical analysis with small sample sizes (Sekaran, 2003). Therefore, the order in which the participants tested the independent variables was varied. This refers to a process named counterbalancing whereby the order participants test different conditions is varied among participants. Counterbalancing can help in enhancing validity since it minimises variables such as practice or fatigue from impacting on the overall results (Corriero, 2017). See Figure 7. 
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Figure 7: Counterbalancing. This figure demonstrates the participants along the left column whereas the columns to the right show which condition they tested during each week. (A= SOVTE; B= no SOVTE).  

SOVTE
The chosen SOVTE used was a metal drinking straw measuring 21.5cm x 0.6cm, based on the suggestion that a single source of vibration, such as straw phonation, may feel easier than exercises with a double source of vibration, such as lip trills (Andrade et al., 2014). The literature review demonstrated that ease may positively impact on self-efficacy and motivation (Lewis and Hendricks, 2022; Virkkula, 2020), therefore this was an appropriate intervention for the study. Furthermore, a small straw was observed to produce a high intraoral pressure (Maxfield et al., 2015), which was deemed appropriate to reduce characteristics of the FAVC process since the participant had already been using low to mid-level resistance of SOVTEs in their lessons. 

Methods
Semi-structured interviews 
Semi-structured interviews were conducted in both phases of the study. In phase 1, the purpose was to gain an understanding of the perspectives of singing teachers regarding the benefit of SOVTEs to female adolescent singers within the ages of 12-18, in particular pertaining to self-efficacy and motivation. Interviews were exploratory in nature to gain more information (Cohen et al., 2018). Phase two interviews were carried out to provide context to the quantitative results (Schoonenboom and Johnson, 2017). Interview questions can be found in appendices 10 and 13, pp. 85 and 88 respectively. Interview transcripts in appendix 14, pp. 89, and appendix 20, pp. 318. 

Coding 
To help avoid unintentional researcher bias during analysis, Bingham’s (2023) 5-stage coding process, see figure 8, was implemented when analysing the qualitative data. Initially, deductive coding, whereby predetermined codes established from the literature review was used to begin to make meaning from the data. This was followed by inductive coding which enabled the development of codes and themes (appendices 15, 16 and 21, pp. 110, 117 and 348 respectively. Following this process helped with applying the concepts from the literature to the data whilst remaining transparent to “support the trustworthiness and applicability of the study” (Bingham, 2023, p. 2). 
[image: A diagram of data analysis

Description automatically generated] 























Figure 8: 5 step coding process (Bingham, 2023, p4).

Psychometric surveys 
[bookmark: _Hlk174280133]To quantitatively measure participants’ self-efficacy the Singing Voice Function Self-Efficacy Scale (Singing VoSES) (Lã et al., 2023) was used during phase 2 of the study, which has been shown to have strong validity. This was an appropriate measure since it evaluates voice function and the effect of vocal changes, during puberty or menopause, on self-efficacy (Lā et al., 2023). Only one other validated scale measures self-efficacy in relation to voice function, the Voice Self-Efficacy Questionnaire (Gillespie and Verdolini Abbott, 2011) yet this was in the field of voice therapy and therefore, was not as suitable to the current study. However, the Singing VoSES asks questions which mainly apply to the menopausal voice, therefore an additional 7 questions from Fisher’s (2014) singing self-efficacy survey for adolescents, were added which pertained specifically to characteristics of the adolescent voice change process (Appendix 11, p. 86). 

The Student Work Preference Inventory (SWPI) (Amabile et al., 1994) adapted for singers, was used to measure the motivation of the participants. This scale was chosen because it measured both intrinsic and extrinsic orientations of motivation which was appropriate since singers may be both intrinsically and extrinsically motivated to sing (Appendix 12, p. 87). 

A 7-point Likert scale was chosen to score the surveys over a 4 or 5-point Likert scale since they have been shown to be more accurate and suitable for carrying out statistical analysis (Johns, 2010). Through deductive reasoning data was statistically analysed through paired sample t-tests using Statistical Package for Social Sciences (SPSS), version 29. Paired sample t-tests was beneficial in assessing whether straw phonation influenced the self-efficacy and motivation of the participants in comparison to singing the song without an SOVTE.

Insider research 
Carrying out research as an insider with “intimate knowledge of the community” (Greene, 2014, p. 2) was beneficial in selecting participants most valuable to the investigation, which can enable a deeper level of understanding to the investigation (Saidin and Yaacob, 2016). Whilst an insider should not be viewed as an impediment to research validity (Forbes, 2024), one must ensure this position does not impede the research process (Saidin and Yaacob, 2016). Consequently, the ethical implications of conducting insider research will now be examined. 

Ethics 
With a value-laden axiology it was imperative that bias did not impact the research. Elliott (2019) states that transparency in one’s values can mitigate this risk by ensuring the values are in line with ethical standards. Forbes (2024, p.9) furthered this, noting that “reflexivity must be used to ensure our own position does not become a liability.” Knott et al. (2022) set out two key methods in which a researcher can adopt reflexivity, 1) through a positionality statement in which the researcher is transparent about one’s philosophical stance and values, and 2) in considering any power relations between researcher and participant. Therefore, I was transparent in my philosophical stance and continually reminded myself of this throughout the research process. Additionally, through my value-laden axiology, there was a risk of cherry-picking literature to support my hypothesis (Yoneoka and Rieck, 2023), therefore, this was mitigated against by setting out clear inclusion and exclusion criteria to ensure that I refrained from selecting literature which supported my hypothesis. 

As the singing teacher of the participants in phase 2, arguably I held a position of power (Forbes, 2024), thus, to limit any power imbalances, participants were given autonomy through choosing repertoire which they wanted to work on (Ryan and Deci, 2020), and along with parental consent, participants had the right to choose whether they wanted to participate in research (Crane and Broome, 2017) and at the beginning of the study and were reminded that they could withdraw from the study at any time. 

Since adolescent participants were under the age of 18, a guide for conducting research with children from the National Society for the Prevention of Cruelty to Children was followed (NSPCC, 2024) and I have an enhanced Disclosure and Barring Service (DBS) certificate for working with this demographic, see Appendix 3, p.16. I am not a health professional, therefore it was imperative when working with the changing voice that I did not go beyond the scope of a singing teacher. Keltz and McHenry (2022) note that SOVTEs can cause added tension if not taught properly. Consequently, this risk was mitigated against by following recommendations from Bhatt et al. (2023) by providing a demonstration of the exercise from both myself, and an instructional YouTube video from Ingo Titze (2010). Additionally, adequate explanation of straw phonation was given to participants in their first lesson and participants were asked to assess their progress and stop the exercise if discomfort ensued. 

All participants were provided with information of the study, (appendices 4 – 7, p.17 – 24). Finally, all data was stored in compliance with general data protection regulation (GDPR), and the project passed ethical review by the University of Wales Trinity Saint David (Appendix 1, p. 1). 

Findings and discussion 
Phase One: qualitative results
Introduction
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Description automatically generated]3 professional CCM singing teachers with 20+ years’ experience in teaching female adolescent singers were interviewed to determine whether SOVTEs could enhance the self-efficacy and motivation of female adolescent singers. Following deductive and inductive coding of the data themes emerged of being in the present moment, achievement, and a person-centred approach, figure 9. 

Figure 9: Themes
Inductive and deductive coding revealed codes (blue boxes) which are grouped into themes (orange boxes). One of the themes, ‘in the present moment’ revealed a subtheme of play (pink box).

Findings: In the present moment
All participants referred to the relaxing effects of SOVTEs as creating a potential psychological benefit to adolescent singers, with participant A stating that they “use the straw for relaxation” and that they “use it more as a relaxation maneuverer rather than for a technical issue.” Participant B added to this by noting that the straw allows the singer to “chill” whereas, participant C noted that students often “find it really relaxing” which she postulated was due to “extending your outbreath and just calming the nervous system a little.” The participants also referred to the sense of ease following SOVTEs with participant B mentioning the benefit of using SOVTEs to result in “what feels easiest and tension free” for the singer. Similarly, participant C stated that she might use an SOVTE “to let go of any tension.” 

Expanding on this, two of the three participants mentioned the benefit of not having to think when doing SOVTEs, particularly during straw phonation in water with participant B stating, SOVTEs allows the singer to “switch their brain off and get them to focus on just doing something without having to think.” Participant C had a similar perspective, stating that SOVTEs were a benefit for those in a heightened state since “they don’t think about it.” Furthermore, the singing teachers referred to letting go of self-conscious thoughts and reducing any pressures associated with adolescent life. For instance, participant B noted, SOVTEs can enable singers to “let go of some people’s inhibitions” since it “takes away from everything else…because they’ve got a lot going on about the pressure of attending college.” The participants posited this may allow singers to stop “worrying about if they’re not doing it [singing] right” and be used as “a tool to practise a new song for example, without worrying about how they sound.” The participants noted that being present and not thinking was also closely intertwined with play, therefore, a sub-theme of play was revealed.  

Findings: Sub-theme - Play
Participants referred to the aspect of play involved in SOVTEs. Participant C stated that SOVTEs are “a funny noise, it’s not singing” which she noted could reduce “the pressure of singing.” Participant B expanded on this by noting that a sense of play through a SOVTEs can help singers achieve a sense of achievement by “playing with sounds to help them achieve things.” 

Discussion: in the present moment 
Participants referred to a number of factors which could allow female adolescent singers to be present. Firstly, they noted the relaxing effects to SOVTEs, an expected finding since the literature review demonstrated feelings of ease and decreased tension following SOVTEs. For instance, a reduction in muscle tension has been found among singers following a lip trill (Chua-Lawas and Rotor, 2023) and a straw in water exercise (Fadel et al., 2016). Yet the results of the current study are in contrast to studies such as Mills et al. (2018) who demonstrated increased difficulty and discomfort after a straw in water exercise. However, it is possible that Mills et al. (2018) used an SOVTE which induced a level of backpressure which provided too much resistance and thus difficulty ensued. One must consider why SOVTEs can lead to relaxation as postulated by the participants in the current study. Savareh et al. (2021) notes that reduced muscle activity may be the result of impedance matching from increased resistance in the vocal tract which creates a more efficient vocal fold vibration and a reduction in adductory muscle contraction. 

Building upon this, studies have shown that muscle relaxation can lead to positive psychological benefits through a reduction in anxiety (Battaglini et al., 2022). Expanding on this, Mariani et al. (2019) conducted a study to further investigate mental skills training among adolescents athletes and found that relaxation positively influenced motivation. Whilst this may not be generalisable to adolescent singers, Leborgne and Rosenberg (2021, p.3) write that singers and athletes have much in common since singers are required to perform “vocal gymnastics.” Therefore, one could postulate that SOVTEs could induce a state of relaxation for female adolescent singers which may result in reduced anxiety and increased motivation. This may have implications for singers suffering from music performance anxiety (MPA) since Burin et al. (2019) note that relaxation methods can be an effective coping technique for MPA. If SOVTEs induce a calm, relaxing state for female adolescent singers, this may positively influence one’s self-efficacy through positive physiological and affective states (Zelenak, 2024). Yet, Gill, Osborne and McPherson (2024) revealed that physiological and affective (emotional) states were a source of self-efficacy least addressed by Australian singing teachers, this may pose a dilemma since teachers could be missing out on the opportunity to enhance self-efficacy and reduce MPA among singers. 

However, one may question whether a relaxed state is conducive to all styles of singing, such as belting, a high intensity sound which requires an engagement in the body. SOVTEs have been shown to result in a wider, longer vocal tract (Guzman et al., 2013), a vocal tract configuration synonymous with classical singing, one could question whether such vocal tract shaping would be appropriate for CCM singers. Recently, Manternach (2024, p.582) posed a similar question and theoretically found that SOVTEs create a “vocal reset” through the removal of habitual constrictions to “better create the wide-narrow contrasts that best facilitate the sounds they intend to make.” Consequently, irrespective of the vocal tract shape resulting from SOVTEs, the sense of ease and relaxation may be beneficial to adolescent singers in preparing them to sing in a free, economical fashion. 

The participants postulated that by switching off and allowing singers to not think about the sound of their voice, singers could let go of inhibitions. Participants used phrases such as “not have to think” or “switch their brain off,” whilst physiologically impossible, perhaps the participants were referring to singers switching off negative thoughts about their voice and being present in the moment, simply focusing on the vibrations caused by the SOVTE. Whilst the participants did not refer to mindfulness explicitly, their statements share many similarities to mindful practices since Schuman-Olivier et al. (2020, p.371) note that mindfulness incorporates acceptance and “attention to the present moment.” Similarly, the participants noted that SOVTEs could allow singers to let go of their self-conscious thoughts and stop worrying about how they sound, all of which describes being mindful and aware. This aligns with previous research which indicates that mindful practices can lead to reduced anxiety. For instance, Parmentier et al. (2019) found that mindfulness was related to decreased anxiety through reducing worry and rumination. Likewise, Firth et al. (2019) revealed that mindfulness led to reduced stress among university students. Expanding on this, mindfulness has also been shown to predict self-efficacy (Fan and Cui, 2024; Sanaei, Hossini and Jamshidifar, 2014). Collectively, these findings along with the perspectives of the participants in the current study indicate that using SOVTEs as a mindfulness exercise could have wellbeing implications for adolescent singers, since research shows that mental health is declining among the adolescent demographic (ONS, 2020). Yet caution must be exercised when doing so to ensure that teachers do not go beyond the scope of their qualifications, especially since mindfulness has also shown to have negative effects (Aizik-Reebs, Shoham and Bernstein, 2021). Nonetheless, the singing teachers postulated that the relaxing effects of SOVTEs was related to the playfulness of an SOVTE, which will be discussed below.

Discussion: play
The participants referred to the benefits of relieving pressure from singing through playing with an SOVTE, noting that playing with the sound through an SOVTE could relieve stress and worry. Comparably, Clifford et al. (2024) demonstrated that playfulness can help university students in coping with stress. Yet, Proyer et al. (2020) revealed no impact of playfulness on adolescent anxiety levels. Evidently, not everyone may benefit from playfulness, yet Leather, Harper and Obee (2020, p.213) asserts that a playful attitude allows one to not worry about one’s ability but rather being open to “playing the fool.” One could surmise that by not worrying about one’s ability, self-efficacy may be impacted. Likewise, Lee, Joung and Jeon (2023) carried out correlation and regression analyses and found that a sense of playfulness enhanced the self-efficacy of adolescent students in regard to their physical education. Building upon this, playfulness has also been shown to enhance motivation, Heimann and Roepstorff (2018) revealed a playful state can enhance competence which results in further motivational benefits. Whilst no studies have been carried out on playful approaches in singing and its possible psychological connotations, the results of the current study indicate that the playfulness associated with SOVTEs may have benefits to self-efficacy, motivation and stress for female adolescent singers. The potential impact of playfulness on adolescent singers could also have implications for the manner in which singing teachers approach lessons since approaching singing in a regimented manner may prevent the positive effects which playfulness can have on adolescent singers. Overall, the participants noted that SOVTEs allow the singer to relax and stop worrying about their voice, which in turn could have a positive impact on self-efficacy and motivation. 

Findings: Achievement 
Participant B was certain there was a sense of achievement and a boosting of motivation and confidence with SOVTEs “because it [the SOVTE] makes it [singing] easier.” Which the participant believed occurs by “achieving a bit of a goal.”

Discussion: Achievement 
Participant B believed there was a positive psychological benefit to SOVTEs, noting that through vocal ease, singers could gain a sense of achievement which would further boost their motivation to sing. This was an unsurprising result since the literature review demonstrated that ease and reduced task difficulty can enhance self-efficacy and motivation (McPherson et al., 2015; Virkkula, 2020). The singing teachers posited that successful achievement could influence on self-efficacy. Comparably, Honicke, Broadbent and Fuller-Tyskiewicz (2023) carried out a large-scale study on 261 university students whereby it was revealed that achievement had a significant impact on self-efficacy. In contrast, Doménech-Betoret et al. (2017) found the opposite effect when it was revealed that academic self-efficacy was a predictor of academic achievement, meaning that those who had higher self-efficacy had higher levels of achievement. However, there is a danger of oversimplifying the complex relationship between achievement and self-efficacy, since there are other variables which can impact on this relationship. For instance, Hayat et al. (2020) found that medical students’ academic self-efficacy was influenced by emotion and metacognitive learning strategies, it was these variables which then influenced academic achievement. Expanding on this, Doménech-Betoret et al. (2017) revealed that the relationship between self-efficacy and achievement was mediated by 4 motivational variables of perceived task value, cost, how the task made the individual feel, and what the individual expected to achieve from the task. This indicates that each individual singer could be motivated and influenced by different variables, therefore, a sense of achievement through use of a SOVTEs may not enhance the self-efficacy and motivation of all singers. Moreover, in instances where achievement does influence on a singer’s self-efficacy, there may be other motivational variables at play. This could be problematic for the rest of the study since the quantitative data may not allow for delineation of contextual variables, however, since the study is mixed methods, the qualitative data will provide more insight into the effects of other variables affecting the participants’ motivation. 

Findings: person-centred teaching 
All three voice teachers mentioned the individuality of voicework which participant C summed up succinctly as “all voicework is individual.” Participant A stressed the need for holistic teaching which catered to the needs of individual singers, asserting that using a straw will not make you a good singer, instead singing teachers “really need to understand individual people and what individual singers need before shoving a straw in their mouth.” The participants stated that in order to make voice lessons individual, singing teachers should work towards a clear goal. For instance, participant B declared, “I think the focus of why you’re doing the SOVTE is the linchpin” noting that in order to help singers, “there has to be a reason behind it [the SOVTE].” The participants asserted that when one has a clear goal they are more likely to meet the needs of the singer. Participant C stated that an SOVTE should be chosen “depending on what the person needs.” Whereas participant B noted that when needs are met, the singer may feel they have more autonomy ”to facilitate them to have a choice of what they feel is best representing them” and “to have their voice.”

Discussion: Person-centred teaching
The participants emphasised the importance of a -centred teaching approach. Noting that SOVTEs will not have a positive effect on the singer unless the singing teacher uses SOVTEs in a person-centred manner. More broadly, general education pedagogy highlights the importance of positioning the learner at the centre of their own learning by having their own voice (Morris, Bremner and Sakata, 2023). Moreover, a holistic, person-centred teaching approach has been shown to enhance self-efficacy (Andishehjoo, 2020) and motivation (Løvoll, Bentzen and Säfvenbom, 2020). Likewise, the participants asserted that when a singing teacher adopts a person-centred approach, singers may be motivated to continue singing since they feel their needs are being met. Likewise, Fletcher, Davidson and Krause (2023) found that meeting the needs of individual singers can support motivation. Comparably, Cook and Artino (2016) found that meeting basic psychological needs of competence, autonomy and relatedness promotes motivation. With similar findings in studies of adolescent music students (Freer and Evans, 2019; Kingsford-Smith and Evans, 2021; Valenzuela, Codina and Pestana, 2018). Whilst the current study sought to ascertain if straw phonation could enhance the self-efficacy and motivation of female adolescent singers, the current finding suggests that other contextual factors stemming from how singing teachers engage with the singer may impact on self-efficacy and motivation. 

Overall, the results suggest that SOVTEs can enhance self-efficacy and motivation of female adolescent singers through creating a sense of ease and relaxation which allows singers to remove self-conscious thoughts and simply play with the sound in the present moment. When this is underpinned by a person-centred approach, efficacious beliefs and motivation may be enhanced. This could have implications for how and why one uses an SOVTE in the studio, rather than limiting SOVTEs to a physiological tool, since the results indicate a potential psychological benefit. However, only 3 singing teachers were interviewed and therefore, the results are not generalisable to the perspectives of all singing teachers. Nonetheless, the results produced rich, in-depth data to build phase two of the study in which a straw phonation 4-week protocol was implemented with 20 female adolescent singers to ascertain whether SOVTEs can enhance self-efficacy and motivation in practice. 

Findings: phase two quantitative results 
Introduction
Phase 1 of the research captured the perspectives of singing teachers on whether SOVTEs have the potential to enhance the self-efficacy and motivation of female adolescent singers. Results revealed that SOVTEs can have a psychological impact in helping singers to be in the present moment through relaxation and vocal ease, all of which can positively influence self-efficacy and motivation. The second phase of the study aimed to build upon this by testing out the hypothesis that SOVTEs would enhance the self-efficacy and motivation of 20 female adolescent singers from my practice. To test this hypothesis, the participants took part in a 4-week straw phonation SOVTE protocol. From this, quantitative data was collected from surveys measuring self-efficacy (Lã et al. (2023) Singing Voice Function Self-Efficacy Scale and Fisher’s (2014) singing self-efficacy survey) and motivation (Student Work Preference Inventory), both of which had excellent internal reliability. 

Findings: Self-efficacy 
Quantitative data revealed that self-efficacy increased with straw phonation. Although paired t-tests between self-efficacy scores for condition A (straw phonation) and condition B (no SOVTE) revealed that this was a statistically insignificant increase (t=1.31; p=0.10) – figure 10. Consequently, the null hypothesis was accepted. Despite this, further paired t-test revealed that self-efficacy had a statistically significant increase between pre-test and the end of the study (t=-4.1; p=0.001), and between pre-test and condition A (SOVTE) (t=-3.6; p=0.001), figure 11.  

	Mean self-efficacy and paired t-test results

	
	Mean self-efficacy 
	N
	Standard deviation
	t-value 
	p-value 

	A: SOVTE
	133.10
	20
	16.23
	1.31
	0.10

	B: No SOVTE
	129.72
	20
	14.24
	
	








Figure 10: Mean self-efficacy and paired t-test results showing a statistically insignificant result. 

	Further paired t-tests

	
	Mean self-efficacy
	Sample size (N)
	Standard deviation (SD)
	t-value
	p-value 

	Pre-test
	122.30
	20
	13.90
	-4.1
	0.001

	Post-test
	135.70
	20
	18.58
	
	

	

	Pre-test 
	122.30
	20
	13.90
	-3.6
	0.001

	Condition A: SOVTE mean
	133.10
	20
	16.20
	
	










Figure 11: Further paired t-tests.
Paired t-tests between pre-test and post-test shows a statistically significant increase in self-efficacy (t=-4.1; p=0.001). Paired t-test between pre-test and mean self-efficacy for the SOVTE condition was also statistically significant (t=-3.6; p=0.001).

Following on from this, scores from The Student Work Preference Inventory (SWPI) (Amabile et al., 1994) were assessed to determine whether motivation was enhanced following the 4-week straw phonation protocol. 

Findings: Motivation 
Mean motivation scores demonstrated a similar increasing trend between conditions A and B, albeit a smaller increase compared to self-efficacy. However, again paired t-tests revealed this was a statistically insignificant (t=-0.078; p=0.46), figure 12, and the null hypothesis was accepted. Whilst, motivation also showed an increasing trend between independent variables, it was a smaller increase compared to self-efficacy, and there were no statistically significant results in paired t-tests between pre-test and SOVTE mean scores (t=-0.61; p=.0.27) or between pre-test and week 4 either (t=1.18; p=0.25), figure 13. 
	Mean motivation and paired t-test results

	
	Mean motivation
	N
	Standard deviation
	t-value
	p-value

	A: SOVTE
	84.20
	20
	9.40
	-0.078
	0.46

	B: No SOVTE
	84.10
	20
	8.86
	
	








Figure 12: Mean motivation and paired t-test results between independent variables.
	Further paired t-test results

	
	Mean motivation
	N
	Standard deviation
	t-value
	p-value 

	Pre-test
	83.20
	20
	10.65
	1.18
	0.25

	Post-test
	85.73
	20
	8.84
	
	

	

	Pre-test
	83.20
	20
	10.65
	-0.61
	0.27

	SOVTE mean
	84.20
	20
	9.40
	
	













Figure 13: paired t-test (pre-test – end of the study) and (pre-test and SOVTE mean).

Discussion: Quantitative results 
As demonstrated in Figures 8 and 10, there was a positive growth in self-efficacy and motivation between independent variables, yet this growth was statistically insignificant. Results also revealed a statistically significant increase in self-efficacy between pre-test and mean SOVTE conditions and between pre-test and the end of the study. Similarly, Manternach, Sweet and Clark (2023) used a repeated measures analysis of variance to ascertain whether the acoustic voice quality index (AVQI) improved following straw phonation, finding that whilst AVQI scores improved, the scores between the straw phonation condition and warming up on an unoccluded /a/ were statistically insignificant. However the study also demonstrated a statistically significant increase between pre and post-test. Initially, the current study set out to build upon Manternach, Sweet and Clark (2023) by investigating the motivational effects of SOVTEs. Whilst both studies measured different dependent variables, the findings have noteworthy similarities, see figure 14, which will be analysed below. 

[image: A comparison chart with blue text

Description automatically generated]Figure 14: Comparison of results

Comparison between the two studies revealed two points of similarity with both studies revealed statistically significant results between pre and post-test following straw phonation among female adolescent singers. Manternach, Sweet and Clark (2023) postulate that this indicates that straw phonation reduced FAVC characteristics despite an insignificant result between independent variables. Noting that since the study was carried out over the course of 1 day, results between independent variables may reach significance when replicated over a longer period of time. However, the current study consisted of a 4-week straw phonation protocol and still did not reach significance. Therefore, other contextual variables need to be considered, it is possible that self-efficacy fluctuated across the hormonal cycle due to how participants’ voices performed, which resulted in higher self-efficacy at the end of the current study. Fluctuations in sex hormones during the menstrual cycle can cause changes to the mucus which aids or hinders vocal fold vibration (Abitbol et al., 2019; Rodney and Sataloff, 2016), thus it is possible that during hormonal changes, self-efficacy may fluctuate if one’s voice is not performing optimally. Whilst no studies have investigated singing self-efficacy through the menstrual cycle, research has shown that the menstrual cycle can impact on academic performance due to symptoms such as fatigue and irritability (Maity et al., 2022). Building upon this, MacAfee and Comeau (2020) conducted a small-scale qualitative study which revealed that negative affective states had adverse effects on self-efficacy. Therefore, one could posit that if negative affective states are experienced in line with stages of the menstrual cycle, then self-efficacy may be impeded. Conversely, Villani et al. (2017) using a within-subject design, investigated the stability of wellbeing across the menstrual cycle for 25 undergraduate women in which paired t-tests revealed that self-efficacy remained stable. If hormones were responsible in the current study, this would suggest that each participant was at the same stage of their menstrual cycle since participants shared similar fluctuations in self-efficacy across the 4 weeks. Whilst unlikely, perhaps hormones should have been considered in the study design to determine with certainty this effect. 

Another explanation for the significant result may be that the participants trusted that straw phonation would have a benefit since they trusted I was the expert, with a similar effect occurring in Manternach, Sweet and Clark (2023). This aligns with the perspectives of participant B in phase 1 who noted that singers generally do not question a task since they view the teacher as the expert. Research shows there can be a power imbalance in teacher-student relationships (Canonigo, 2024). Therefore, in giving the participants a straw the may trusted that it was going to benefit them which over the course of the 4 weeks then influenced on their self-efficacy. 

[bookmark: _Hlk174285253]The significant result between pre and post-test also could be a placebo effect (PE), in that it is possible that after reading the study information document (appendix 7, pp.22 - 24) participants expected the straw to have a benefit and a placebo effect occurred. Gnib, Kappesser and Hermann (2020) examined placebo effects among children and adolescents and found that they were receptive to the PE, especially younger children. Yet this does not mean that all children and adolescents will be sensitive to the PE. For instance, Wrobel et al. (2015) experimentally explored the effectiveness of PE and found that children and adolescents had response rates to PE similar to adults. A control group can ascertain whether an intervention is due to a placebo (Boot et al., 2013), in the current study, participants acted as their own control in a within-subject design (Field and Hole, 2003), yet the positive trend between independent variables indicates that the straw was not a PE otherwise this growth may not have occurred. Perhaps Manternach, Sweet and Clark (2023) were correct in that the results demonstrate that straw phonation did improve the vocal quality of female adolescent singers, which further enhanced self-efficacy in the current study. 

The quantitative results, alongside the perspectives of the singing teachers in phase 1, suggest that straw phonation positively impacted on the self-efficacy and motivation. Whilst not generalisable to all female adolescent singers, this could have implications for the way in which SOVTEs are used by singing teachers and pedagogues. Currently, SOVTEs are used for their physiological effect on the voice. In phase 1 teachers gave reasons for using SOVTEs, none of which included to increase confidence, self-efficacy or motivation. However, if SOVTEs can have a positive psychological effect, this could expand the opportunities for teachers to help singers who are lacking motivation or self-efficacy. Yet the results should be interpreted with caution since sample sizes may not have been large enough to produce statistically significant results. Consequently, it was beneficial to capture further qualitative data from the female adolescent participants to explain the quantitative results. 

Findings
Phase two qualitative results 
Introduction
[image: A diagram of a theme

Description automatically generated]To provide further meaning to the quantitative data, adolescent participants engaged in semi-structured interviews. Using inductive and deductive coding, three themes transpired of vocal improvement, challenging beliefs, and enjoyment (figure 15). 
Figure 15: Themes
Inductive and deductive coding revealed codes (blue boxes) which are grouped into themes (orange boxes).

Findings: vocal improvement
All of the participants referred to an improvement in their singing following the 4-week straw phonation protocol, with singing feeling easier after using the straw. For instance, participant 6 stated that singing “felt a lot easier” and “didn’t feel like I had to put as much effort into actually singing the song.” Similarly, participant 15 noted that “it made my songs easier to sing.” The majority of participants mentioned an improved vocal quality following straw phonation. For example, Participant 6 noted that her voice was “a lot clearer,” whilst participant 7 described her voice as “smoother.” Similarly, participants noted a reduction in breathiness following the straw phonation protocol with statements as “it stopped my breathy sounds” (Participant 8) and “It didn’t feel as breathy” (Participant 10). Whilst other’s believed their voice sounded stronger following straw phonation “it [SOVTE] made the difficult bit much stronger” (participant 3) and “my head voice is stronger” (participant 4). Adding to this, the overall positive effect the SOVTE had on the singers’ voices led them to believe their voice sounded better than before they began the protocol. Participant statements included “It just sounded better” (Participant 8), “sounds…a little nicer” (Participant 11) and “I just felt like I sounded better” (Participant 12). 

Discussion: Vocal improvement
Participants believed their voice sounded better following the SOVTE and thus were more satisfied with their singing at the end of the 4-week protocol. To begin with, participants noted a sense of ease in singing following straw phonation. This was an unsurprising result with similar findings in the literature review. For instance, Devadas. Vinod and Maruthy (2022) investigated the effect of straw phonation in water on 12 Carnatic classical singers in which quantitative resulted revealed an increase in vocal ease following the SOVTE. Likewise, subjective reports of ease were found among choral (Manternach, Kotsonis and Mann, 2022) and gospel singers (dos Rios Goncalves et al,. 2019). Conversely, other studies have revealed difficulty and discomfort either during or following a SOVTE, for instance, a small number of participants in Manternach and Daughtery (2019) expressed a dislike to straw phonation due to the increased effort and discomfort it caused. Whilst results such as Manternach and Daughtery (2019) appear to contrast with the current study in which all of the participants reported an ease of phonation, this may be the result of differences in study design and the individual effects of resistance from SOVTEs, as highlighted in the literature review. In designing the study, inclusion criteria dictated that participants must have been attending lessons for at least 6 months where they have already been using SOVTEs with lower levels of resistance, as set out by Maxfield et al. (2015). Therefore, the resistance from the straw may not have felt as difficult compared to participants in Manternach and Daughtery (2019) who may have been unfamiliar with SOVTEs. This also highlights the importance of a person-centred approach, as set out by the singing teachers in phase 1 of the study, since exercises with too much resistance for the individual singer may have a negative impact on one’s voice.  

It transpired that the participants believed their voice sounded better due to a reduction in breathiness or increased strength in their voice, especially higher in the range. Similarly, the literature review demonstrated an improved vocal quality in a large number of studies (dos Rios Goncalves et al., 2019; Portillo et al., 2018; Manjunatha, Nayak and Bhatt, 2022; Manternach and Daughtery, 2019; Manternach, Kotsonis and Mann, 2022; Nam et al., 2019). For instance, Ramos and Gama (2017) found straw phonation led to a reduction in breathiness among children with dysphonia. Yet, it must be considered how to measure a ‘better’ vocal quality, for instance, Manternach, Sweet and Clark (2023) used acoustic analysis to objectively measure the voice quality of female adolescent singers which demonstrated insignificant results, yet despite this, the participants believed they sounded better. Similarly, Manternach and Daughtery (2019) revealed small insignificant acoustic changes following straw phonation, but subjective results demonstrated a large improvement. 

Moreover, one may question whether vocal improvement was a result of straw phonation or a confounding variable. For instance, Manternach, Sweet and Clark (2023) revealed that the control group who warmed up on an open vowel also reported improved vocal quality which was not significantly different from the group who warmed up using straw phonation. This could indicate that improvements may not be a result of the SOVTE but instead could be due to increased blood flow and flexibility to the vocal folds through exercise, yet Sandage and Hoch (2018) note that there is no evidence to suggest that the vocal folds will experience increased blood flow, rather intrinsic laryngeal muscles may be compared to principles of exercise physiology.  However, in each of the studies mentioned above, the SOVTE resulted in a superior vocal quality compared to the non-semi-occluded exercise, meaning SOVTEs may be a more effective method of improving vocal quality. Therefore, the results of the current study indicate straw phonation may be one possible method for reducing FAVC characteristics, as previously suggested by Manternach, Sweet and Clark (2023). Doing so could potentially minimise feelings of frustration exhibited by female adolescent singers during this time (Sweet, 2018; Sweet and Parker, 2019). 

Findings: Challenging beliefs
The participants believed their singing voice sounded better after straw phonation which resulted in enhanced confidence in their singing ability. During the interviews, participants were provided with an explanation of self-efficacy, the participants were asked whether they believed their self-efficacy had changed from the beginning of the 4-week SOVTE protocol to the end of the protocol. Most of the participants responded with the word “confidence,” believing that they felt more confident in their ability following straw phonation. For instance, participant 10 noted that the straw made her doubt her ability less and provided her with an increased level of resilience to pursue difficult singing tasks “I think that I’m a lot more…confident in what I can sing” she noted that before straw phonation she doubted her ability, questioning ”can I even do that” whereas by the end of the study the participant said she had more resilience and dedication towards singing “I’ll work on it and see how it goes instead of shutting it down completely.” Similarly, participant 12 also noted an increased in confidence following straw phonation, “I’d be more comfortable singing in front of people.” Whereas participant 3 believed the straw made her realise her capabilities in her singing stating that the straw phonation protocol “helped me know that I could do it…and I was capable.” Likewise, participant 1 noted that straw phonation made them realise that “I can sing well.” Whilst participant 20 believed the straw phonation protocol challenged her beliefs “I wouldn’t have believed I was able to [before straw phonation].” 

Discussion: Challenging beliefs
Straw phonation caused the participants to experience a mindset shift which challenged pre-existing beliefs and positively impacted on self-efficacy. Whilst the participants were not directly asked about mindset, responses indicate that prior to the straw protocol, singers had a fixed mindset (the belief that one’s ability cannot change) regarding their singing ability but that a growth mindset (the belief that ability can grow) ensued after the protocol. A fixed versus growth mindset was originally proposed by psychologist Carol Dweck, asserting that there are benefits to a growth mindset regarding student achievement, motivation and resilience (Dweck and Yeager, 2019). Similarly, Burnette et al. (2020) revealed that students in a growth mindset intervention group had higher self-efficacy than the control group. However, building upon this, Beatson, Berg and Smith (2019) measured self-efficacy and mindset whereby it was revealed that a fixed mindset can also lead to confidence. Thus, previous research suggests that a fixed mindset may not always have negative connotations, yet the results of the current study suggest that a growth mindset had positive implications for the adolescent participants. 

Participants believed that straw phonation positively challenged beliefs in their singing ability. Likewise, previous studies have revealed an increased confidence and competence due to subjective vocal improvements following SOVTEs (Manternach, Sweet and Clark, 2023; Manternach and Daughtery, 2019; Manternach, Kotsonis and Mann, 2022). Participants across each of the studies described their voice as better, improved, and stronger which led to increased feelings of competence. One could posit that increased competence further impacts on one’s self-efficacy and motivation (Hughes et al., 2011), moreover, according to self-determination theory (Ryan and Deci, 2000) competence is a basic psychological need, which when met, can positively influence wellbeing and motivation. Thus, the results of the current study suggest that straw phonation helped participant’s to meet basic psychological needs, this has incredible practical implications for female adolescent singers since it indicates that straw phonation could be used as a means to enhance wellbeing of adolescent singers. 

In the current study the participants believed their self-efficacy increased due to improved singing ability. This was an unsurprising result as it was this theory which the hypothesis of the study was built on. Furthermore, the literature review revealed that SOVTEs can improve vocal quality (Fantini et al., 2019; Nam et al., 2019), it was posited that through a reduction in breathiness, and other FAVC characteristics, similar to Manternach, Sweet and Clark (2023), participants would gain positive mastery experiences, and self-efficacy would be enhanced. Thus, the qualitative results support this theory. Yet, it must be considered whether this improvement in self-efficacy was a result of the SOVTE or another confounding variable especially since the quantitative results did not lead to statistically significant results. For instance, Owen (2017) found that vocal exercises, none of which included SOVTEs, resulted in vocal improvement and increased self-efficacy for female adolescent singers. Therefore, it is possible that the increase in self-efficacy in the current study was the result of a contextual factor. Nonetheless, Owen (2017, p.6) posits that an “awareness of techniques required to help adolescent singers achieve their vocal potential and develop a positive attitude about their singing ability is an important factor in ensuring the students’ continued participation in vocal music.” There may be a plethora of methods for enhancing self-efficacy and supporting adolescents to achieve their vocal potential, however, the results of the current study suggest that SOVTEs may be one of many tools, which singing teachers could implement to help support adolescent singers through the FAVC process. The participants in the current study gained positive singing experiences through an improved vocal quality, which positively impacted on their efficacious beliefs, this in turn led to positive emotions, and therefore, a third theme of enjoyment transpired. 

Findings: Enjoyment
Participants noted that the straw phonation protocol made singing more exciting and resulted in an increased enjoyment, all of which impacted on their motivation. For instance, participant 12 stated that she “kind of enjoy it [singing] more” following straw phonation, whilst participant 11 stated that the straw added a level of excitement to singing “I’d say it’s [singing] more…exciting.” Adding to this, participant 12 also noted an increased engagement in singing “I’ve been singing a lot more at home… every single night” since using the straw in lessons. Whereas participant 10 mentioned that in the past singing sometimes felt discouraging but that straw phonation minimised this, she noted, “it used to be really discouraging when you couldn’t hit certain things and you couldn’t do certain aspects of the song, but now that you know you can do it, it really motivates you to get better and better and better.” For the above participants it was noted that an increased enjoyment in singing positively impacted on their motivation to sing. Yet, despite an increased enjoyment in singing, the majority of participants did not use the straw outside of lessons. 

Conversely, some participants believed their motivation did not change during the 4-week protocol because they already enjoyed singing and therefore believed motivation levels were already high. Reasons for a lack of growth to motivation included because they “like singing a lot” (participant 19), “I enjoy it” (participant 14), “I’m just interested in singing” (participant 7) and because “it’s [singing] fun” (participant 6). 

Discussion: Enjoyment
Some of the participants attributed the straw phonation protocol to an increased enjoyment to sing, which subsequently had a positive impact on their motivation. Likewise, Kulakow and Raufelder (2020) using latent mean comparisons and cross-lagged panel analyses found enjoyment was a predictor of motivation among 7th – 10th grade German adolescents in their education. Similarly, a study by Kramer et al. (2024) involving adolescents of a similar age to participants in the current study using hierarchical modelling revealed that positive emotions, such as enjoyment, is positively linked to motivation and performance among secondary school age students. Results of the current study suggest straw phonation resulted in positive emotions which further impacted on motivation to sing. Yet Ramirez-Arellano, Bory-Reyes and Hernández-Simón (2019) note that there is a complex relationship between emotion and motivation, they explain that negative emotions, such as fear of failure can motivate a student to study for an exam, and positive emotion may lead to negative results such as complacency. Therefore, there is a danger of over-simplifying the results of the current study by implying that positive emotions, stemming from straw phonation, led to increased motivation, when the relationship between emotion and motivation is complex, containing a multitude of variables. However, regardless of what influenced participants’ motivation, the current study demonstrates that straw phonation can facilitate positive emotions for some participants. Schweder et al. (2020) asserts that by facilitating positive emotions, adolescents can gain a sense of achievement and enhanced motivation. There are tremendous practical implications since singers’ sense of enjoyment, engagement and motivation may be enhanced through straw phonation which may impact on the continuation of their vocal journey. 

However, despite an increased enjoyment in singing, a large number of participants did not use the straw outside of lessons. This is perhaps a strange finding since the participants asserted that straw phonation improved their confidence and belief in their ability to sing. Whilst there could be a plethora of explanations for this finding, all of which require more research, one could posit that a power imbalance led to participants overly asserting the benefit of straw phonation. As previously noted above, research shows there is an imbalanced power dynamic in teacher-student relationships (Canonigo, 2024; Ibrahim and Zaatari, 2020), this was further noted by one of the singing teachers in phase 1 of the study, which she attributed to the student viewing the teacher as the expert. Consequently, it is possible that the participants did not experience as much benefit and enjoyment from the straw as they stated which may explain the positive but insignificant quantitative results. 

Conversely, some of the participants reported no change to motivation. This aligns with the perspective of participant C in phase 1 who noted that she had not observed any motivational effects from SOVTEs, likewise, the quantitative results in phase 2 revealed a small increase of motivation between SOVTE and no-SOVTE conditions. Consequently, it is possible that despite the assertion of participant B in phase 1 of the study, straw phonation has no motivational benefit. The reciprocal relationship between self-efficacy and motivation has been previously demonstrated (Li, Wang and King, 2024; Teng, 2024) and task ease can result in an individual feeling more motivated (Virkkula, 2020), yet a sense of ease did not have the same motivational benefit in the current study for some of the participants. Instead, the participants attributed high baseline levels of enjoyment, motivation, and interest in singing as reasons why motivation stayed constant throughout the study. Similarly, high levels of enjoyment and engagement have also been found in extracurricular activities, such as physical activity and the arts, among adolescent students (Gray, Bengoechea and Lorenzino, 2019). Whilst not a surprising result, the majority of studies previously delineated the negative associations of the FAVC process (Sweet, 2015; Sweet, 2018; Sweet and Parker, 2019) and therefore this was not a factor which had been considered during the literature review. However, Sweet (2015) revealed that whilst female adolescent singers experienced feelings of frustration and isolation during the FAVC process, they also experienced feelings of enjoyment during singing. Consequently, for some adolescents, enjoyment and motivation may be unwavering regardless of the FAVC process, moreover, it is important to consider that voice change characteristics effect each individual differently with some females reporting no change to their voice during this time (Sweet, 2015). As a result, those experiencing less FAVC characteristics may have least benefited from the straw phonation protocol and therefore had the least impact on subsequent motivation. 

Integrated results  
Manternach, Sweet and Clark (2023) postulated that SOVTEs could provide a motivational benefit to female adolescent singers, the results of the current study partially confirm this. There are noteworthy comparisons between the results of Manternach, Sweet and Clark (2023) and the present study, see figure 16. 
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The image demonstrates the comparisons between the current study and Manternach, Sweet and Clark (2023), the red box is the additional information which builds upon figure 14, pp.37. 

The mediating factor between the two studies is vocal improvement. Participants in Manternach, Sweet and Clark (2023) and participants in phases 1 and 2 of the current study believed that straw phonation caused a sense of ease and vocal improvement. Moreover, previous studies have revealed SOVTEs can improve vocal quality and ease (Fantini et al., 2017; Manjunatha, Nayak and Bhatt, 2022; Meerschman et al., 2020; Nam et al., 2019). Building upon this, whilst quantitative results demonstrated a statistically insignificant increase in self-efficacy (t=1.31; p=0.10), participants stated they felt more confident and believed their singing self-efficacy had increased due to vocal improvement. Finally, quantitative results revealed a positive trend in motivation, albeit a smaller increase than self-efficacy, whilst qualitative results revealed a varied impact on motivation with some participants reporting that straw phonation made singing more exciting and increased motivation to sing, whereas others reported no change to motivation because they already had a high level of motivation for singing, figure 17. 
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Figure 17: integrated results

Recommendations 
SOVTEs have been shown to reduce characteristics of the FAVC process (Manternach, Sweet and Clark, 2023) and improve the quality of the voice by creating vocal ease (dos Rios Goncalves et al., 2019; Manternach, Sweet and Clark, 2023; Meerschman et al., 2020), the results of the current study confirm this. Improvements in vocal quality and reductions in FAVC characteristics this positively impacted on self-efficacy for all participants, with a smaller impact on motivation. Consequently, the study shows that straw phonation can be used in the studio for a plethora of reasons, for instance,   

· to relive MPA through creating a sense of muscle relaxation 
· to reduce characteristics of the FAVC process
· to enhance confidence and enjoyment in singing
· to help singers increase belief in their singing ability 

The current study does not suggest that straw phonation is a cure for all FAVC problems or that it will help all female adolescent singers. However, understanding the relationship between straw phonation and enhanced self-efficacy and motivation could be important for future voice training programmes to support female adolescent singers through the FAVC process. Whilst no studies thus far have investigated the link between vocal improvement, self-efficacy and motivation, this study provides a primer into the motivational and confidence-building benefits of straw phonation. Future research could investigate the role of contextual variables in the relationship between straw phonation, self-efficacy and motivation. Through increased evidence-based knowledge, the field of vocal pedagogy, particularly in regard to working with adolescent voices, could be advanced and female adolescent singers could benefit. 

Limitations 
Yet the study is not without limitations. Firstly, the results are not generalisable to all female adolescent singers. The effects of SOVTEs are extremely individualised (Gaskill and Quinney, 2012; Manternach and Daughtery, 2019; Dargin, DeLaunay and Searl, 2016). Thus, straw phonation may not enhance self-efficacy and motivation for all female adolescent singers. Secondly, the sample size may have been too small for effective statistical analysis. The study should be replicated with a larger sample size to determine whether straw phonation can enhance the self-efficacy and motivation of female adolescent singers. Finally, the study design needs to be considered in how it affected the results. In combining The Singing Voice Function Self-Efficacy Scale (Lã et al., 2023) and Fisher’s (2014) singing self-efficacy scale, to meet the needs of the adolescent demographic, the reliability may be questioned. Considering this, the above surveys may not have been the most reliable method to measure self-efficacy and motivation. Scholars assert the difficulty in measuring self-efficacy (Zelenak, 2020) and motivation (Touré-Tilery and Fishbach 2014). The current study recognises that correlation does not equate to causation, an increase in self-efficacy and motivation following straw phonation does not necessarily mean that straw phonation is the cause of enhanced self-efficacy and motivation. There is a risk of drawing conclusions in the current study which simplify the highly complex nature of self-efficacy and motivation. Linnenbrink-Garcia, Patall and Pekrun (2016) suggest that adolescents can be motivated by their educational context, whereas Baumeister (2016) asserts that emotion and agency can also impact on motivation. Perhaps future research could expand this knowledge created in this study by using different statistical tests, such as regression modelling (Kahlert, 2017) which measure the mediating effects of such confounding variables in straw phonation enhancing self-efficacy and motivation among this demographic. Alternatively, future investigations may be more suited to fully qualitative approaches which captures the complex nature of self-efficacy and motivation since Wei et al. (2022) write that the association between an intervention and psychological constructs such as these is more complicated than a cause-and-effect relationship.

Conclusion
The study aimed to ascertain whether SOVTEs in practice and in theory could enhance the self-efficacy and motivation of female adolescent singers and the results suggest that this aim was met. Interviews with singing teachers revealed teachers perceived SOVTEs to have a psychological benefit in terms of relaxation and ease which could boost a singer’s motivation and achievement. Following a 4-week straw phonation protocol with 20 female adolescent singers, quantitative results revealed positive statistically insignificant changes to self-efficacy and motivation between independent variables, however, statistically significant increases between pre-test and post-test and between pre-test and mean SOVTE scores for self-efficacy were observed. Building upon this, qualitative results demonstrated that all adolescent participants perceived a large benefit to the protocol on self-efficacy, with a smaller number believing this positively influenced on their motivation to sing. Consequently, the study met its aims, to solve problems in my practice of female adolescent singers lacking confidence in regard to their changing voice during puberty. Building upon Manternach, Sweet and Clark (2023) the present study demonstrates that an improved vocal quality following straw phonation can positively affect self-efficacy, but a somewhat unpredictable improvement on motivation. 

This project has been challenging, particularly due to the steep learning curve relating to statistics. I have gained significant knowledge into SOVTEs and their benefits among female adolescent singers and have furthered my knowledge on conducting research. Dweck and Yaeger (2019, p2) state, “it is my deep conviction that if you love your topic, have endless curiosity…and believe in its importance, it will inevitably be a powerfully rewarding journey.” I have found this to be the case, whilst mentally and physically challenging at times, it has been a rewarding journey and I plan to continue in my learning with a sense of curiosity to continue to help the singers within my practice. 
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Phase 1: Organizing the Data
Deductive Analysis: Attribute Coding
Function: Organize the data

Memoing: Record thoughts on data
collection and potential analysis process

Product: Organized, searchable data

Phase 2: Sorting the Data

Deductive Analysis: Topic codes aligned to
research questions/study purpose

Function: Sort the data into categories that
are relevant to research questions

Memoing: Record initial impressions, jot
thoughts on code development, begin coding
guide

Product: Sorted, relevant data

Phase 3: Understanding the Data
Inductive Analysis: Open/Initial coding
Function: Identify emerging ideas in the data

Memoing: Develop code definitions, identify
key ideas in relation to the research
questions, keep track of evidence

Product: Inductive codes

Phase 4: Interpreting the Data

Inductive Analysis: Pattern coding, theme
development

Function: Identify patterns, develop themes,
create findings statements

Memoing: Respond to the research
questions, identify representative data,
develop case summaries, record analytic
decisions

Product: The findings of the analysis

J

Phase 5: Explaining the Data

Deductive and Inductive Analysis: Literature
and Theory Coding

Function: Apply the theoretical framework,
and use it to explain the findings; Situate the
findings in the literature

Memoing: Respond to analytic questions
about the data in relation to existing research
and theory; develop explanations for findings

Product: Literature- and theory-based
explanation of findings
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Figure 13: Themes and codes
From inductive and deductive coding, codes were revealed (blue boxes) which could be grouped
together into themes of ‘vocal improvement,’ ‘challenging beliefs” and ‘enjoyment.’




image9.png
UPDATED COMPARISON CHART

The current study

Paired t-test results
comparing independent
variables (SOVTE and no-
SOVTE) showed an
increasing trend for both self-
efficacy and motivation but
was statistically insignificant.

Quantitative results between
pre and post-test for self-
efficacy was significant but
only for self-efficacy.

Manternach, Sweet
and Clark (2023

Independent variables
(SOVTE and no-SOVTE)
showed an increasing trend
for vocal improvement but
was statistically
insignificant

Quantitative results
between pre and post-test
for vocal improvement
was significant.

Manternach, Sweet
and Clark (2023

Participants in Manternach,
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Participants in the current
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benefit impacted on their self-
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influenced motivation




image10.png
SOVTES CAN ENHANCE SELF-
EFFICACY AND MOTIVATION

\ @ QUALITATIVE RESULTS:

PHASE 1

Through a person-centred
approach, singing teachers
posited that SOVTES could

have a relaxing effect on the
singer. They noted that by

creating a sense of ease,
singers may feel a boost to
achievement and
motivation

o /AT

QUALITATIVE RESULTS: ¢

QUANTITATIVE RESULTS:

PHASE 2 PHASE 2
Adolescent participants reported vocal Paired t-tests: a positive statistically
improvement. This in turn made them feel insignificant growth in self-efficacy and
positively challenged in beliefs of ability. ‘motivation
Some participants also reported increased Further paired t-tests: statistically significant
enjoyment in singing after the straw phonation growth in self-efficacy between pre and post-

protacol which had a positive impact test and between pre-test and SOVTE condition




image1.png
COUNTERBALANCING

Figure 5
The participants tested the different variables in a different order. A = using straw phonation on a song of their
choice (song 1and song 2). B = singing the song (song 1 and 2) without straw phonation.
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