
 1 

Elisabeth Shoup 

Student Number 2246691 

Module 3 paper  

Word Count: 7377 

•  Context: For more than two decades, sports science researchers have 

been investigating the effects of two major attentional foci on motor 

learning (Strick et al., 2023; Wälchli et al., 2016; Wulf et al., 1998; Wulf & 

Lewthwaite, 2016). They are external, in which the performer focuses on 

the result of his action, and internal, in which he focuses on how the 

action feels in the body. Voice researchers have begun to explore this 

(Atkins, 2017; Crocco et al., 2020; Maas et al., 2008a; Treinkman, 2021, 

2022a, 2022b). I will be investigating the effects of internal foci on feelings 

of self-efficacy among my private students in NYC, NY.   

• Justification: Both sports science and voice researchers have touted the 

overall benefits of external foci on motor learning (Atkins, 2017; 

Treinkman, 2022a; Wulf et al., 1998; Wulf & Lewthwaite, 2016a). 

However, sports science research contains ongoing debates about when, 

how, and why differing foci are most useful (Aiken & Becker, 2022; Collins 

et al., 2016; Gottwald et al., 2020; Toner & Moran, 2014) which have 

included best practices for self-efficacy (Wulf et al., 2015) These debates 

do not seem to have traversed into voice literature except for 

speculatively ((Maas et al., 2008a; Treinkman, 2022a). Importantly, the 

debates over best uses of differing attentional foci do not seem to have 

been contextualized with the prevalence of body awareness literature 

available to singers and voice teachers (Nelson and Blades 2018; Malde 

et al. 2020) with the same rigor that it is being explored in the sports 

world.  

• Intended Impact: I would like to understand if exercises relating to body 

mapping and kinesthetic awareness, which are forms of internal foci of 

attention, can help my students develop stronger feelings of self-efficacy 

in their practice, testing claims made by Malde (Malde et al., 2020) and 
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adding complexity to claims made by Wulf and colleagues (1998, 2015, 

2016), and to the writings of Treinkman (2022). I am further hopeful that 

this will give them skills to better discriminate between efficient and 

inefficient attempts that they make when they are practicing.  

• Outlined Intention: I will be conducting a mixed methods study on the 

phenomenology of movement, looking at how 3 of my private students 

experience developments in their awareness of and any resulting impacts 

on their feelings about their practicing. For each participant, I will take an 

initial assessment. During this time, I will have them draw a picture of 

what they think the inside of their vocal tract looks like to document their 

current body map. I will then have them take a scaled survey and perform 

a semi-structured interview, which will seek to document body awareness 

and feelings of confidence when they sing. Over the next 4 lessons, I will 

do pre-practice exercises with them that are adapted from Malde (2020) 

and Nelson (2018). I will then repeat the assessment after these lessons, 

having them sing a different phrase than they did in the first session to 

check for skill transfer.  

• Project Timeline:  

  
• Ethics and Insider Research: I am the regular teacher of all the 

participants I will study and have noticed that some of them want to 

please me in regular lessons. Because of this, I can envision a situation in 

which some participants attempt to please or genuinely help me by 

reporting progress where there is none. This would create an ethical 

complexity in any study (Walliman 2005); however, in one where I am 
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specifically interested in their body awareness and confidence, it would 

negate the entire point. Additionally, we are dealing with building 

awareness in potentially sensitive parts of the participants’ bodies, which 

risks being triggering (van der Kolk 2000). Both issues can be mitigated 

with proper communication from me prior to the start of the study 

(Walliman 2005). In the consent forms, I will make clear that my 

participants can drop out of the study at any point, for any reason, and 

that I value their honest answers over any attempt at pleasing me.   

• Individual Learning Outcomes:  

- Gain a foundation in motor learning theories  

- Gain experience doing direct research with my students  

- Learn how to do quantitative data analysis  

 

Introduction: 
 

Acquisition of the motor skills necessary to consistently deliver technically efficient, 

artistically satisfying vocal performances is a subject that is increasingly appearing in 

literature (Crocco et al., 2020; Mcilwaine et al., 2010). Past classical vocal students 

routinely studied with their teachers 2-3 times per week in preparation for a career; 

modern students of all genres cannot typically afford to do this at the rates most voice 

teachers need to charge to support themselves. It is therefore incumbent upon teachers 

and students to develop methods for assuring the student understands what was 

communicated to them; how this is different from what the student was doing before; 

and what the student needs to do to permanently affect this change in their own singing. 

It is this last point that is most crucial. Permanent change in the neurological signaling 

the development of a motor skill, is the result of repetitions that, over time, encode an 

action in the brain(Fitts & Posner, 1973; Leech et al., 2022). Learners are more likely to 

undertake this work when they believe in their abilities to organize and execute an 

action or series of actions (Artino, 2012; Bandura, 1997; Williams & Rhodes, 2016). This 

study, will test whether development of internal awareness can be a reliable tool for 

helping students build their self-efficacy. It is theorized that improvement in self-efficacy 
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can lead to increased amount of time practicing because the students will have a reality-

based belief that their work is leading to improvements. Learning outcomes for the 

researcher are gaining experience conducting and presenting a mixed- methods study, 

including conducting and interpreting interviews, interpreting visual evidence, and 

conducting and statistically analyzing a survey.  

 

Literature Review 
Coined by Albert Bandura, self-efficacy is now recognized as a critical component in 

skill learning. “Unless people believe they can produce desired effects by their actions,” 

says Bandura (Bandura, 1997, p. 3) “they have little incentive to act.” This has 

implications for complex skill learners. Practice, repeated, active engagement with 

material (Fitts & Posner, 1973), stimulates a learner’s brain to encode motor signaling 

(Leech et al., 2022);  the learner must believe that their efforts will push them towards 

their goals if they are to expend the energy to make this active engagement. Bandura 

(Bandura, 1997) lists several sources of self-efficacy: the first and most powerful source 

is enactive mastery experiences, where the learner experiences themselves 

succeeding. After this, are vicarious experiences, where a learner witnesses another 

relatable learner succeed; verbal persuasion, where a learner receives encouragement 

and feedback from an outside source; and psychological affective states, where a 

learner’s feelings influence beliefs about their abilities. Of particular interest to educators 

are strategies for enabling enactive mastery experiences for learners (Artino, 2012).  

 

Gabrielle Wulf emphasizes this in her work leading up to and including the OPTIMAL 

theory of motor learning (Wulf et al., 1998, 2015; Wulf & Lewthwaite, 2016). OPTIMAL 

stands for “Optimizing performance through intrinsic motivation and attention for 

learning (Wulf & Lewthwaite, 2016, p.1382 ).” Wulf 

connects motor learning and of self-efficacy. Her work emphasizes the supremacy of an 

external locus of attention (Wulf et al., 1998). For a golfer, this could be focusing on 

where he wants the ball to land; for a singer, it could be a desired acoustic output (Maas 

et al). In both situations, the learner would receive feedback about how far they were 

from success at a task. For a singer, the feedback could be whether they achieved an 
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intended acoustic target. This could come verbally from a teacher, or visually from a 

computer program and is called Knowledge of Results  (KR) (Mcilwaine et al., 2010; 

Moinuddin et al., 2021; Saemi et al., 2012). Wulf and Lewthwaite theorize that external 

focus stimulates the brain to signal muscle coordination in a way that is experiential 

rather than verbal, known as implicit learning, which leads to procedural memory 

(Paradis, 1994; Wulf & Lewthwaite, 2016). The learner will likely not be able to describe 

what they did, but they will train their motor learning with minimal mental energy 

expenditure and experience enactive mastery early in the learning process. Wulf and 

Lewthwaite further speculate that the human brain may be evolutionarily primed for this 

goal-oriented type of learning. 

 

Wulf and Lewthwaite’s work, however, has led to an intense debate, with one paper 

calling their recommendations dangerous (Collins et al., 2016), and another stating that 

there is little evidence in the greater literature to back up their claims (Parma et al., 

2024). On the other end of the attentional spectrum is an internal locus. An important 

form of this is physical awareness or the ability to sense where the body is in space, 

how the different parts are connected, and how to move them (Wulf et al., 1998). It 

requires an internal locus of attention. The golfer would focus on the contraction of their 

leg muscles; the singer on the tongue, for example. The evaluation would be 

categorized as Knowledge of Performance, or KP (Muacevic and Adler, 2021), which 

evaluates the quality of the action and does not account for goal achievement: our 

singer’s immediate concern would be the quality of the tongue movement. An internal 

locus of attention is likely to engage explicit learning, resulting in declarative knowledge. 

This learner can explain exactly what they are doing (Gidley Larson & Suchy, 2015). 

While the behavior may become fully automated, the cost was that they spent a great 

deal of time and energy using working memory, short term memory in which a limited 

amount of new information is held and manipulated (Fitts & Posner, 1973), in the initial 

phases of learning. This could mean that, rather than experiencing self-efficacy early in 

the learning process, the learner went through a phase of deliberate, difficult learning, 

and built their self-efficacy slowly and over time. This could result in an association 

between singing and difficulty. Some research on athletes speculates that this results in 
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greater mastery and continued growth even after one has reached an automated stage 

of learning (Toner & Moran, 2014; Gottwald et al, 2020), while a meta-analysis was 

inconclusive (Kal et al., 2018). 

 

While bringing potent connections between self-efficacy and motor learning to the fore, 

Wulf and Lewthwaite (2016) do not address this, and other questions; the longest study 

cited  in the OPTIMAL Paper lasts only 30 days. They further do not address different 

types or locations of internal focus. There is agreement that both healthy and 

maladaptive types of internal focus exist, though no agreement on how to evaluate it 

(Mehling et al., 2009), and that the where the focus is located changes its effectiveness 

(Strick et al., 2023). Further, neuroscientist John Krakauer insists that, for learning and, 

therefore, mastery, to take place over time, there must be some level of declarative 

learning taking place (Stanley & Krakauer, 2013). In motor learning, this is likely 

indicative of some internal locus of attention. Surely it is possible to build self-efficacy by 

creating conditions for enactive mastery using declarative learning and an internal locus 

of attention.  

 

Compared to the conversation in general motor learning literature, voice literature is in 

its infancy. Maas et al., (2008), speculated that an external locus could be superior in 

voice therapy patients, though as of that writing, there were no studies on the subject. A 

study of classical singers had expert listeners evaluate singers who had received 

external and internal cues and found superior tone quality from the external cues 

(Atkins, 2017). None of the voice-oriented works linked locus of attention to feelings of 

self-efficacy, and none stretched over prolonged periods, being concerned with the 

immediate effects of a direction. However, agreement that this is an important line of 

inquiry exists (Treinkman, 2021, 2022a, 2022b). Further, a separate, large body of 

literature touts the benefits of body awareness for singers. This has not been examined 

within the context of attentional loci and learning types (Malde et al., 2020; Nelson & 

Blades, 2018). This body of literature, from Alexander Technique, Feldenkrais, and Body 

Mapping, claims that developing internal awareness improves agency by giving body 

users control over what they are using and the amount of effort they are exerting, which 
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seems to meet Bandura’s criteria for developing agency. Based on these findings, 

practical research testing for a connection between an internal locus of attention and 

increased self-efficacy in singers seems needed.  

 

Research Methodology 
This study is rooted in the idea that values are human responses to a value-neutral 

nature (Hart, 1971). In examining singers’ feelings around their self-efficacy, we must 

first acknowledge the tools with which they are working: the body and physics of the 

natural world. Those realities exist, whether humans understand their complexities, 

placing us in a ‘being’ ontology (Gray, 2011).The physical structures of the body, the 

pathways through which the brain sends and receives signals about movements, and 

the brain’s creation and labeling of affective states, are treated as objective facts. From 

here, we can study and value those labeled affective states, or emotions, as responses 

to a value neutral nature. This is a standpoint that is supported by a constructivist 

epistemology (Walliman, 2005), which posits that our realities are built on perceptions of 

a world that exists with or without them. 

 

Study Design and Data Presentation 
This Mixed Methods study seeks a link between internal locus of attention and feelings 

of self-efficacy in adult male amateur singers. This is primarily deductive in nature; as 

outlined in the literature review, it should be possible to create the conditions for self-

efficacy with an internal locus of attention. The constructivist epistemology lends itself 

well to mixed methods and a pragmatic paradigm, as it is well within its logic to study 

changes in perception relating to physiological realities. It therefore does not violate its 

own logic (Greene et al., 1989; Maarouf, 2019) to study these perceptions qualitatively, 

using interviews and collection of participant generated images, and quantitatively, with 

a scaled survey evaluating participants feelings of self-efficacy and internal awareness. 

They were then led through a series of awareness exercises at the beginning of the 

subsequent four voice lessons, and then re-evaluated them with the same methods, 

making this a Longitudinal Study (Audulv et al., 2022). 
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Interviews 
The interviews were semi-structured. Given the deductive nature of the study, the goal 

was to be able to keep them targeted towards the subjects of agency and self-efficacy 

while having freedom to pursue lines of inquiry that arose during the interview 

(Walliman, 2005). The interview consisted of five main questions (See Appendix A), 

follow-up questions that depended on the answer to the first question, and one 

additional question for the second interview would target changes they might have 

experienced during the study. The interviews were coded deductively using both 

Protocol Coding, in which the codes have previously been established by other 

researchers, and Hypothesis Coding, in which a theory is being tested (Saldaña, 2013), 

and which Saldaña lists as an appropriate type of coding for Qualitative Longitudinal 

Research. The themes are Bandura’s conditions for self-efficacy. 

 

Condition/Theme: Criteria: 
Enactive Mastery • Experiences practicing and 

believing that they knew that this 

would help them improve 

(Bandura, 1997)  

• Changes in amount of time 

practicing  

• Positive experiences performing  

 

Emotional and Affective States • Feelings around performing or 

practicing that either aided or 

hindered desire to practice; these 

are strongly affected by 

experiences of Enactive Mastery 

(Bandura, 1997) 
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Vicarious Experiences • Experiences of witnessing a peer 

succeeding at a relevant task 

(Bandura, 1997) 

Social Persuasion • Encouragement from outside the 

learner; can be from a teacher or a 

peer. (Bandura, 1997) 

 

 
Participant Generated Images: 
This is based on Malde’s description of body mapping (Malde et al., 2020), where a 

singer’s internal awareness is related to their ability to visualize and draw structures 

being used, an idea that is not limited to this text (Shin et al., 2022; Tanaka, 2021). The 

purpose was to see if there was a correlation between changes in self-efficacy and 

changes in drawn maps of the vocal tract, which in theory would be indicative of 

changes in internal awareness. To recreate presumed, in-lesson conditions by Malde, 

participants were given 15 minutes to ‘draw their vocal tracts.’ Participants were 

deliberately not shown many anatomical images of the vocal tract, as the goal was to 

learn about subjective mapping. Coding was done with Analytic Memos on Visual Data, 

with descriptions serving the purpose of “language-based memos that accompany 

visual data  (Saldana, 2013, p. 52).” 

 

Survey: 
The quantitative portion was a Likert style survey that was loosely based on self-efficacy 

tests (Chen et al., 2001). The survey design consisted of thirteen statements that the 

participants could strongly disagree or strongly agree with on a scale of 0-5. In 

retrospect, choosing an even number of data points was a mistake, as it biases the 

response towards one end or another given that there is no middle point (de Rezende & 

de Medeiros, 2022). The first eight questions in my survey specifically had to do with my 

participants’ feelings of self-efficacy while they were singing. The last 5 questions 

concerned an internal locus of attention. See Appendix B for Survey Questions. 
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Sample Selection: 
Both convenience sampling, in which all participants volunteered (Gill, 2020; Walliman, 

2005) and purposive sampling, in which a deliberate, criteria meeting population was 

chosen from among the volunteers (Gill, 2020; Palinkas et al., 2015; Walliman, 2005), 

were used. The criteria were two: that the lesson take place online, as opposed to in a 

hourly rented studio space, so that there would be timing flexibility if the exercises took 

slightly longer than planned; that the participants be either all testosterone voiced, or all 

estrogen voiced to reduce variables. All participants are adult, testosterone- voiced, 

amateur singers.  

 

Insider Research and Ethics 
The research took place within my voice studio, making me an insider researcher 

(Costley, Elliot, and Gibbs, 2010). This has many implications both ethically and for the 

results of the study. My participants are dependent on me for information for how to 

improve their singing, which puts me in a position of power over them. It is possible that 

participants will attempt to please or ‘help’ me by telling me what I want to hear 

(Walliman, 2005). It is also possible that my position of power over them could have 

pushed them to participate in activities that they were not comfortable with, such as 

drawing. Finally, there was some risk of increased awareness of the tongue and jaw 

area having an emotionally or physically triggering consequence (van der Kolk, 2000). 

Mitigation was attempted by providing clear information sheets and consent forms 

(Appendices D and E) that explained what the study was attempting to achieve, and 

that also explained the measurable aspects of the study. To protect the privacy of the 

participants, any identifying information was omitted from the interview transcripts, and 

their names were replaced with numbers chosen at random: PAR75, PAR82, and 

PAR91. 

 

 

Exercise Selection: 
There were many choices in the vocal tract for where to have participants draw their 

attention: the larynx, articulators, breath apparatus, the tongue and the jaw. The latter 
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two were chosen because the participants had experience working with these 

structures. The hope, therefore, was that this could enhance and give new perspective 

on what they were already doing, rather than being directed to a part of their body that 

they weren’t accustomed to concentrating on. Additionally, both structures have 

significant implications for the rest of the vocal tract: they affect laryngeal suspension 

and articulator usage (Nair, 2021; Vilkman et al., 1996), which in turn can affect airflow 

(Bozeman, 2013). Finally, the innervation of these structures is likely closer to that of 

limbs compared to other parts of the face and vocal tract (Adatia & Gehring, 1971; 

Ishiwata et al., 2000); it is speculated that internal locus of attention and body mapping 

work, with the ensuing explicit learning that it emphasizes, might be more applicable to 

this area than, for example, to the larynx or the face (Cobo et al, 2017; Hernandez-

Morato et al, 2023). See Appendix C for specific exercises.  

 

 
General Results 
Interviews 
PAR75 and 92 described changes in both internal awareness and self-efficacy. This was 

mostly due to enactive-mastery experiences had during practice, which in turn made 

emotional associations around practice more positive, which seemed to make them 

want to practice more, reflecting Bandura’s predictions (Bandura, 1997) and Lewis’ 

research (Lewis et al, 2015). PAR91 additionally had a vicarious experience that 

motivated him to practice more, and Social Persuasion experiences around his singing. 

PAR82 did not describe having had any enactive mastery experiences, but did 

demonstrate a theoretical belief that practice would improve his singing. The differences 

in the participants’ experiences and results raise important questions about situations in 

which internal locus of attention exercises are effective for student singers.  

 

Participant Generated Images 
All three participant generated images changed from before and after the study. While it 

was difficult to correlate the images with exact descriptions of felt changes and changes 

in the singing, the images still seemed to depict significant developments in participants’ 
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concepts of sound source, resonance, and locus of attention. In particular, all three 

depicted an increased space in the back of the throat, and PAR75 and PAR82 seemed 

to indicate an increased vibrational senses at the laryngeal level. 

 

 
Survey 
Quantitative Analysis: 
Inferential statistics were used to test whether the changes from the survey were 

random, or whether they might be able to be used to predict a similar change in a larger 

population (Walliman, 2005). For each question, the null hypothesis (Walliman, 2005) 

was that there would be no difference in the means. The alternative hypothesis was that 

there would be a difference. The survey questions evaluate two major subjects: the 

participants’ feelings of self-efficacy around their singing (questions 1-8), and their 

degree of internal awareness (questions 9-13). Both positive and negative questions 

were included in the survey in the hopes that this would encourage participants to think 

more deeply and add more detail to results (Steinmann et al., 2024). Questions can be 

found in Appendix B. 

 

 The means of two data sets were being compared. These data sets showed the same 

group measured twice after having received the same intervention. The most common 

statistical test for this situation, where it is unknown which direction the change will be 

in, is a 2-tailed T-Test (Frey, 2023). This was performed in Excel on each of the 

questions, looking for a change in the means from each question from before and after 

the study. 

 

The p-values, or the significance threshold against which the T-Test is measured 

(Kryzwinski & Altman, 2013) are summarized in the table below, including whether the 

null hypothesis can be rejected at a 5% p-value. T Stat values have been rounded to the 

1/10 decimal point, one level of detail farther than the whole numbers on my survey, and 

P-Values to the 1/100th decimal point. 
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Due at least in part to the small sample size, none of the P numbers were smaller than 

5%, meaning that the mathematical threshold necessary for statistical significance was 

not passed, the null hypothesis could therefore not be rejected. However, a few of the 

questions produced results that merit further examination. Question 1, for example, had 

a P value that came very close to the 5% significance level, at .06, meaning that there is 

only a 6% likelihood that the change was random. Questions 2 and 12 likewise had P 

values of .13 and .12, respectively. Even though the null hypothesis was maintained in 

this study, 3 questions having come close to 5% gives good reason to repeat the survey 

with a larger population. There would ideally be enough participants and therefore data 

points to create a scatter plot for each question. The means for each participant 
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additionally changed across the tests, which will be further discussed in the participant 

breakdowns. 

 
 

Breakdown by participant: 
PAR75 
Interview  
Self-Efficacy  
In the first interview, PAR75 exhibited very low self-efficacy around his singing. For 

example, when asked about his practice schedule, he responded that “It’s hard to make 

time” to practice and that he practiced 3-4 times of “maybe 10 to 15 minutes” while he 

was doing something else like cooking or driving, which is neither focused nor 

challenging. When asked what it might take to change this, he answered, “getting 

technically more proficient makes it more enjoyable to practice,” which seemed to 

connect an anticipated emotional state with perceived self-competency. This is easily in 

line with Bandura’s theory (Bandura, 1997) . When asked to define what ‘getting 

technically more proficient’ meant, he answered, “hitting the techniques that we work on 

during our sessions and having them ingrained in our mind and be able… to hear the 

difference.” It was interesting that he wanted to ‘hear the difference’ between the old 

way and the new way, clearly trying to understand the link between the process and the 

result of his work. This, however, seemed very theoretical for him and not at all an 

experience of enactive mastery. Further, he equated ‘technical awareness’ with 

movement and internal awareness and sound goals to, ‘just singing.’ 

 

He provided insight when we discussed whether he felt in control of his voice when he 

sings: 

 

“I would say yes… pretty strongly. But as we discovered during the lessons 

certainly the wrong way. I’m trying to control [the] voice rather than… 

Understanding where the control lay… I’ve always approached singing as one 
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way. Understanding vocal control in one way and you know, so we have to work 

beyond.” 

 

This is a concise summary of maladaptive body awareness (Mehling et al., 2009). For 

context, when he initially started studying, he had difficulty singing in tune, due to 

muscle tension habits. The work of reversing these habits has occasionally left him 

feeling helpless. This highlights a potential gap in the Self-Efficacy literature: how do 

educators manage students who feel autonomy and self-efficacy, but whose sources for 

it are maladaptive? How do we re-define control and autonomy for this population so 

that they do not feel helpless? Ideally, feelings of self-efficacy would be preserved or 

even increased while helping them to ‘understand where the control lay,’ which is likely 

what Malde (Malde et al., 2020) and other body awareness educators are striving for. It 

is a situation that voice educators frequently find themselves in, evidenced both 

anecdotally and by the body of literature dedicated to correcting ‘vocal faults. 

(McKinney, 1994)’ 

 

In his second interview, PAR75 reported a significant increase in enactive mastery 

experiences and positive emotions around singing, which was best indicated by our 

discussion about his practice habits. He went from singing casually for 10-15 mins 3-4 

times a week to “doing something every day… even if it is just consonant work,” which 

describes something more deliberate, effortful, and mindful than ‘just singing.’ When I 

asked him to elaborate on why this change had happened, he responded, “I’m more 

confident in the overall technique that I’m using… I know the sound I’m making is closer 

to the end goal.” He clearly believes that he can ‘produce the desired effect by his 

actions, which is increasing his ‘incentive to act’ (Bandura, 1997). He very specifically 

attributed this to having more awareness of his jaw and tongue and felt that it was 

opening up his resonance: sensitizing him to feelings and movements seems to have 

helped him understand with greater specificity how to achieve what he wanted. Further, 

true to his predictions, he experienced fewer emotional barriers around practicing, as 

believing that he was working in a way that was improving his singing made the 

experience more pleasant. This is in line with Malde’s predictions (Malde et al., 2020), 
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and echoes research stating that physical activities are practiced more when they are 

enjoyable (Lewis et al., 2015). It is further a clear example of a person shifting from 

maladaptive control to healthy control (Mehling et al., 2009). 

 

Drawings: 
 

Of the three, PAR75 drew the most anatomically correct vocal tract. Both the before and 

after image appear to be sagittal cross sections of the head and neck. The palate, nasal 

passages and tongue are all ‘correctly’ situated. I am not certain what the downward, 

curved arrow behind the palate is meant to signify. The vocal folds are labeled as 

‘chords [sic]’ next to a wavy line that perhaps reflects a sense of vibration, and there is a 

bump near them in the neck that perhaps signifies the protrusion of the thyroid cartilage. 

There was an attempt made to label some of the body parts represented in the drawing. 

The parallel lines below the ‘chords’ is labeled incorrectly as the esophagus. The tongue 

is labeled as well.  
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The second image contains several differences. The palate appears to be touching the 

back of the throat, or raised, in this image. The tongue is additionally angled much 

farther down in the throat, and these two adjustments together create a comparatively 

larger space between the back of the tongue and the palate, perhaps indicating a 

significant change in his feelings of space. The bump in the neck that was assumed to 

be the thyroid cartilage has turned into a large protrusion above a notch, behind which 

the ‘chords [sic]’ are again shown with a wavy line. This can be speculated to indicate a 

changed awareness of his sense of vibration, perhaps due to the increased awareness 

of his jaw and tongue- he is perhaps feeling a buzzing lower in his neck than previously. 

 

Survey Results 
Data analysis was completed additionally on each participant, as there were again two 

sets of means that could be compared before and after an intervention . The means for 

each participant across all the questions was calculated and a T-Test performed on both 
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sets of data. To account for negative questions, the numbers on those questions were 

reversed (questions 3, 5, 7, and 10) so a response of 0 became 5, 1 became 4, 2 

became 3, and vice versa. The null hypothesis was that there would be no difference in 

the means across all questions; the alternative hypothesis was that there would be a 

difference. The means and P-Value are summarized in the table below, including 

whether the null hypothesis can be rejected at a 5% p-value. 

 
 

Unlike in the analysis across each question, the analysis for PAR75 across all questions 

did meet the threshold for statistical significance, meaning that there was only a 1% 

chance that the change in means was due to chance. This reflects the changes 

reported qualitatively in the interview. 

 

 

PAR82 
Interviews: 
Enactive Mastery 
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PAR82, in contrast, did not describe many enactive mastery experiences in either 

interview; his answers to questions about performance and practice were very 

theoretical. He imagined that he would “just be doing his best” in a performance, but he 

hasn’t performed enough to compare this speculation to reality. He further described a 

fixed mindset (Dweck, 2016) in the first interview, stating that he was not, “super great 

at singing.” He practices approximately 0 to 1 times per week between lessons, which 

didn’t change following the study. When asked what it might take to change this, he 

speculated ‘some external pressure,’ which seemed to mean some kind of performance. 

He additionally insisted that he could be more “disciplined,” and “make his life less 

chaotic for a performance,” or some other external pressure, but doesn’t feel he has the 

“executive function” to make this happen in the absence of this. Clancy Blair (2016) 

defines executive function as the “ability to hold in mind information in working 

memory… and to flexibly shift the focus of one’s mental frame (p. 1). This is an 

important connection to the working memory: the act of practicing can be costly to 

working memory (Fitts & Posner, 1973); the act of starting to practice can be just as 

costly because it involves the act of shifting focus. As discussed, the major tenant of 

self-efficacy is that believing in the effectiveness of one’s actions will provide motivation, 

but as PAR82 illustrates, this is not the case for all individuals in all situations. Executive 

function is recognized as being negatively affected by stress (Blair, 2016) and difficulties 

with it can be associated neurodiversity (Mareva et al., 2024) It is within the scope of 

this study to consider the role that these factors may have played in this situation; where 

improved internal awareness and self-efficacy seem to have improved PAR75’s 

motivation to practice, they were apparently not sufficient to help PAR82 overcome 

whatever obstacles he faced in starting to practice.  

  

Relatedly, he also lacked confidence in his ability to evaluate his singing without a 

teacher present, and in his ability to control his voice. The following quote is from the 

follow up interview after the study exercises were complete.  

 

“of course I have a huge amount of control. Mean I can certainly do it wrong on 

purpose. And there's a huge range that I have that you know that I can hit or not 
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just with a pitch range but a range of outcomes I can… can produce. … But like, 

if you imagine all the ones that I would ever… reasonably ever use for singing, I 

don't know what percent of those I have access to at any given point in time… 

the ones I'm actually interested in the top 1% you know I only ever have half of 

that or very rarely.” 

 

The question concerned the top 1% of outcomes, and the answer is indicative of both a 

lack of understanding of what those outcomes are (Crocco et al., 2020) and how to 

achieve them. It is again, however, outside of Bandura’s admonition that learners 

believe in the effectiveness of their actions. “I don’t mind not having that as a source of 

stress. It feels in the same way that… I should get my life together if I want to, like, do 

more practice,” which seems in contrast with his stated goal of being “significantly better 

than the average singer.” PAR82 seems to believe that, were he to act more frequently, 

that it would have an effect, but not understanding what to do or how to assess what he 

has done, combined with his self-professed difficulties with executive functioning, has 

prevented him from being able to prove the effectiveness of this to himself. Moreover, 

the exercises chosen for this study failed in helping him work past this.  

 

Drawings: 
PAR82’s images, however, almost seem to contradict the lack of change described in 

his interview. The vocal folds are the focal point of the image and seem to sit directly on 

top of the esophagus, which is also labeled, though incorrectly. The tongue is relatively 

tiny and sits inside a comparatively huge space that I assume is the mouth. 

The second image has some interesting similarities and differences from the first. The 

vocal folds are again the focal point, though rather than being in a discreet oval 

enclosure, they are now surrounded by vertical lines. These could represent feelings 

and awareness of vibration. I further infer based on what was labeled in the previous 

drawing that the two vertical lines below this represent the trachea. The ‘palattes [sic] 

‘are labeled this time. Even though the study focused on mapping his tongue and jaw, 

his attention seems to have been drawn increasingly to the vibrations made by his vocal 
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folds. Further, he seems to be aware of much more space in the back of his tongue, 

which is a possible effect of developing tongue and jaw awareness.  

 
Overall, changes in his body map do not seem to correlate with changes in his feelings 

of control, as PAR75’s did. Further, PAR82 shows that changes in the body map are not 

necessarily indicative of changes in feelings of enactive mastery, at least during the time 

frame of the study, but for certain singers, may still indicate significant updates in how 

the body is viewed over time. Whether this could eventually lead to changes in 

experiences of enactive mastery and ensuing practice and learning habits may be the 

subject for a longer study.  

 

Survey Results: 
Data from PAR82’s Survey were analyzed under the same conditions as PAR75’s. 



 22 

 
In this situation, we again can see the interview reflected in the data. PAR82 did not 

report significant changes in his internal awareness or feelings of self-efficacy, and we 

were not able to reject the null hypothesis with his data set. Interestingly though, he 

scored the highest of the three in his initial survey score, though it only increased 

slightly in the second survey. Future research could include learning more about what 

affected this initial score and why it was so different from the low self-efficacy expressed 

in PAR82’s interview. Possible areas to look at would be ways the survey and interview 

questions were written, or some other factor, possibly neurodivergence that had not 

been accounted for when the questions were written. Regardless, a larger sample size 

could have helped to contextualize this as either a norm or an outlier. 

 

PAR91 
Interview  
Enactive Mastery 
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PAR91 walked into the study having had past enactive mastery experiences, which is 

often correlated with future enactive mastery experiences (Bandura, 1997). In his first 

interview, he reported having grown up performing in church with his family, and a more 

recent experience where he had performed karaoke. He did, however, describe a fixed 

mindset (Dweck, 2016) in his first interview, when discussing why he feels he is only 

reflective about singing or other activities after a perceived failure but not after a 

perceived success.  

 

“If you’re doing it well, you don’t think about what helps you do well… I don’t think 

it’s from anything tied to… singing. I think it’s just for me. It’s just like tied to my 

human nature of being. “ (p. 3) 

 

He followed this up by describing how he struggles to listen to his own voice, and how 

he feels he needs to “get over it,” in his words or “make friends with it,” quoting the 

researcher from previous lessons. When asked what it would take for him to increase 

his practice beyond once a week, he answered, “just discipline,” echoing PAR82’s 

discussion of executive function, but then went on to describe how the combination of 

being able to play the music he sings on the piano and liking what he was singing would 

make him want to practice more. Looking through the lenses of enactive mastery 

experiences and emotional states, it seems that he was feeling less resistance when he 

knew he could help his singing improve by playing along with himself on the piano- an 

experience of enactive mastery- and generally liking his music, which would associate it 

with a positive emotional and affective state.  

 

During the study, PAR91 seems to have additionally challenged some of his obstacles in 

these areas. In the second interview, he reported that he ‘got over himself’ and started 

“just listening to his own voice and making sense of it.” This is a change from his 

reticence in his previous interview to listening to himself. The reason was “How much 

improvement I see from actually doing that,” a clear instance of enactive mastery 

experiences providing motivation to practice, and his practice increased from ‘maybe 

once a week’ to twice a week for thirty minutes with additional time spent casually 
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working on music. He additionally had an enactive mastery experience at karaoke, 

noticing that his voice “didn’t sound as nervous as it had in the past,” which is a clear 

change from the first interview where he stated that he didn’t reflect on what he was 

doing in successes. He continued his trend of reflecting on what he was doing when he 

was successful, saying, “I know what my voice sounds like when I’m nervous, and it 

didn’t sound like that at all… I am surprised.” Moreover, he felt that the internal 

awareness he developed during the period of the study contributed to this success, 

saying that his agency around his singing had increased due to, “being aware of… 

tension a little bit more. Being aware of pushing instead of singing.” This echoes body 

awareness literature claims (Malde et al., 2020; Nelson & Blades, 2018) Interestingly, 

he also felt like his breath support engaged more as he was able to release his jaw, 

which could be a subject for future work.  

 

Vicarious Experiences: 
PAR91 described a vicarious experience during the study. As he was learning to record 

himself, he was watching a TV program where players’ practice sessions were being 

videoed and played back to them. He related to the improvement they experienced from 

this, as well as to the constant practice that they were doing. While this is not directly 

related to what was worked on in the study intervention, he repeatedly linked his 

increased awareness in his body to his willingness to watch himself and re-experience 

the sensations that he had felt in the lesson. 

 

Social Persuasion  
PAR91 described two instances of social persuasion. One of them occurred before the 

study took place, so he walked into the study with this behind him, where family 

members had insisted that he sing karaoke at a wedding. Another experience was with 

his partner’s co-workers, who had insisted he sing karaoke at a holiday party. “[My 

girlfriend is] like oh, [he] is great that karaoke. So she hyped this whole thing up and 

everyone's like, Oh my God, he's gonna sing… like, settle down there, buddy.”  This 

was also an experience of enactive mastery because he felt improvements in his 

singing as he was doing it.  



 25 

 

Drawings: 

PAR91’s images reflect these adjustments in his internal awareness and ensuing 

feelings of Self-Efficacy, and this was reflected in his drawings. Despite having 

emphasized in that he is a ‘terrible drawer,’ he added a significant change in his second 

drawings that seem to reflect increased release and space in his singing. The first 

image appears to be a silhouette of a person with short hair and a very long neck. The 

mouth and chin are vague but present, and the person looks like they are wearing an 

earring in their right ear. There is no indication of the space inside the mouth or the 

breathing apparatus. 

 
 

The second image, however, has a separate set of lines that seem to indicate the 

trachea and perhaps space in his mouth that is separate from the neck. This perhaps 

reflects a statement he made during one of the exercises in the study where he was 

finding his teeth with his tongue: “I feel like I’m making a 3D map of my mouth!” It is 

perhaps further indicative of the release he felt as he developed his internal awareness. 
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Survey Results  
As with the other two participants, PAR91’s scores reflected his interview responses and 

images. 

 
His P-Value indicates only a 3% chance that the change was random, which, in 

combination with the interviews, shows clear correlation and evidence that a change 

happened in his responses before and after the study. 

 

 

Conclusions  

In this study, data was triangulated to see if changes in internal awareness could be 

correlated with changes in self-efficacy, with the goal of improving motivation and 

removing obstacles to practicing. Two participants reported improvements in their 

internal awareness and self-efficacy, and experienced resulting increases in practice 
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time and enjoyment of singing. Though overall statistical significance in the quantitative 

study was not achieved, three of the questions came close, and it was achieved for two 

of the participants when a T-Test was performed on their total means. One participant 

did not experience these connections, and his data feeds into some critiques about 

whether the concept of building self-efficacy is a paradox: people who already 

experienced it, as PAR91 had, are able to access and build on it much more than  

people who haven’t. There seems to be a high bar for a student who has not 

experienced self-efficacy to find the ‘executive function,’ as PAR 82 stated, to put the 

initial energy into starting his enactive mastery experiences. This set of exercises was 

not able to cross that bar for him. Clearly though, for some portion of the student 

population, deepening ones’ understanding of internal physical awareness can create or 

feed conditions for self-efficacy, which resulted in increased practice, improvement, and 

reward from training their voices. 
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Appendix A:  
Semi-Structured Interview 

1. What do you think about while you sing? 

a. Do you think about the same things when you practice as when you 

perform? 

b. Why do you think this is? 

2. What are your practice habits like? 

a. How many times a week do you practice? 

b. (If fewer than two times) What would it take to increase this? 

3. What are your feelings about singing when there is not a teacher present? 

a. Why do you have these feelings? 

b. (If feelings are negative or fearful in nature) What would need to happen 

for this to change? 

c. (If feelings are positive in nature) How do you feel that you developed 

these feelings? 

4. What feelings do you have around performing? 

a. Why do you have these feelings? 

5. Do you feel in control of your voice while you sing?  

a. Why do you feel this way? 

6. Have your feelings of agency changed during this study? 

 

Appendix B 
Scaled Survey 

Question 1: I am aware of whether I am singing how I want to while I am singing 
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Question 2: I cannot tell if I am singing the way I want to while I am singing. 
Question 3: I am not in control of how well I sing. 
Question 4: I am in control of how well I sing. 
Question 5: I feel powerless to change how I am singing once I start.  
Question 6: I feel confident that I can adjust while I am singing. 
Question 7: I can never recover from a technical mistake while singing. 
Question 8: I can easily recover from a technical mistake while I am singing. 
Question 9: I am mostly thinking about my body movements while I am singing. 
Question 10: I am mostly thinking about my sound goals while I am singing. 
Question 11: I am thinking about physical feedback and sensations while I am singing. 
Question 12: I am aware of my tongue movements while I am singing. 
Question 13: I am aware of my jaw movements while I am singing. 
 
Appendix C 
Pre-Practice Exercises 

(Malde 2020, p. 179) 

1. Exercise 5-4 

“Mapping the Jaw Closers 

Bring your head into balance, release your tongue so that it is touching your lower teeth 

all the way around, and allow your jaw to release so that there is a little space between 

your teeth. 

• Put your fingers flat on the sides of the jaw at the back. Now clench your teeth 

lightly. The muscles you feel bulging are the masseter muscles. The harder you 

clench, the bigger the bulge.  

• Release, then put your fingers on your temples and clench lightly to feel the 

temporalis muscles engage. 

• Release, then activate the masseter and the temporalis muscles just enough so 

that your teeth are barely touching. Notice how little effort is involved.” 

 

2. Exercise 5-6 

(Malde 2020, p. 182) 

 

“Jaw movement in articulation 
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With your jaw in a neutral position (jaw closers and jaw openers released), place your 

hands on the sides of your jaw upon your masseter muscles.  

• Run through the alphabet slowly in your regular speaking range. You will sense 

that very little movement of the jaw closers is necessary. There is no consonant 

that requires the teeth to close completely.  

• Repeat the exercise speaking in your higher singing range. Does the higher 

range require more jaw movement? If so, how much?” 

 

3. Exercise 5-9  

(Malde 2020, p. 189) 

 

“Mapping Tongue Tension 

One way to explore movements of the tongue that are detrimental to singing is to 

exaggerate them. Pull your tongue far back into your throat, and then release. Push your 

tongue down onto your larynx, and then release. Push your tongue against your teeth, 

and then release.” ‘Notice if any of these movements feel familiar to you.’ 

 

4. Exercise 5-10 

(Malde 2020, p. 189) 

“Mapping the independence of the Jaw and Tongue… 

 

• Say the consonant [l] with a neutral vowel. If you have a mirror, look to see 

whether or not your jaw moves. If you don’t have a mirror, rest your hands gently 

on the sides of your jaw to feel any movement. You should be able to produce the 

[l] without any movement of the jaw. 

• When you can do this easily in your normal speaking range, try a higher pitch and 

a more open jaw position, Your tongue can still move independently of the jaw to 

produce the [l]. 

• Now try the same exercise with [k] and [h] and a neutral vowel.” Skipped second 

one 
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5. From Nelson and Blades (2018, p. 34) 

“Move your tongue to the lower right hand corner of your mouth. Touch the 

farthest back tooth in your mouth that you can with ease. Then move up and 

touch the top of this tooth. Is it still easy? If not, move the tongue closer to the 

center of the mouth until you are touching the tooth without strain. Do not go 

farther with your tongue than you can go with ease. Many people can touch the 

inside of their last molar but when they move to the top there is a slight sense of 

strain. If this is so, move to the next tooth.  

Explore the top of this tooth. What does it feel like? Explore the top of each tooth 

in turn until you have gone as far to the left side of your mouth as you can 

comfortably. Pause and rest for a moment.” 

 

This was modified slightly to use the tongue without using the jaw 
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Appendix D 

Consent Forms (Names have been redacted) 

PAR75
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PAR82 
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PAR91 
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Appendix E 
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Participant Information Sheet
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Appendix F 
Ethical Approval Form
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Appendix G 
Interview Transcripts with Coding 
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