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Part I: The Portfolio

What constitutes efficient practice for voice students? 

Introduction and Rationale
As a voice teacher and traveling singer, I strive to identify strategies that facilitate the sustained development of my students' voice lessons, notwithstanding the periodic interruptions caused by my professional singing obligations. Throughout my musical trajectory, I have learned that consistent practice forms the foundation for progress, expertise, and skill acquisition (Ericsson, Krampe and Tesch-Römer, 1993; Lehmann and Anders Ericsson, 1997; Ericsson, 2008; Ericsson and Harwell, 2019). Lehmann and Anders Ericsson (1997) described practice as immersed into a “phenomenological context” (p.47). Therefore, through examining daily practice as the sustaining link for lesson continuity, I recognized a knowledge gap between daily practice and voice lessons. Through my recent primary research as part of the Master of Arts program at the Voice Study Centre, I got a deeper understanding of the current divide through the lens of my participants experiences. While students found motivation in the outcome of their voice lessons, they also expressed dissatisfaction with their solitary practice sessions (SPS). This uncertainty led me to reflect-on-action (Schön, 1983) about my professional practice and how I may better serve my students.

Subsequently, I tested the reflective practice PARE/PASE framework, which I created in conjunction with some of my voice students, proposing it as a deliberate practice activity within a student-centered learning environment where students learn through reflecting on their voice lesson experience, encouraging improvement and change in their solitary practice (López-Hernández, 2023). The framework facilitated student reflection and, more significantly, enabled them to describe their in-lesson experience using the PARE/PASE template (see Appendix 1, p.41). Serving as a connective bridge between the two contexts to efficiently navigate students' SPS uncertainties and witnessing how the PARE/PASE positively supported my research participants left me wondering: If it is so crucial, why is there a training gap regarding how to efficiently practice? Chapman and Morris (2023) state that students frequently have “a very limited idea of how to practice” (p. 240), which I have seen in my students. This scenario motivated my investigation of the available literature and research, serving as the impetus for my previous and present modules' work. This study will enable a thorough investigation of recommended efficient practice behaviors for voice students. To achieve this, I will need to deepen my understanding of learning and motor-learning theory, as well as apply skill acquisition principles for voice training. This will help me comprehend how singers acquire knowledge and what factors would support an effective practice strategy (Ragan, 2020; Titze & Verdolini Abbott, 2012). To further this undertaking, I will concurrently enroll in the Voice Study Centre certification in Applied Neuroscience and Voice imparted by Heidi Moss's, allowing me to enhance my comprehension of the terminology and current research in the domain of cognitive science and motor learning, which is profoundly pertinent to my current field of study.

Planned Program of Study:

Aims:
· Investigate what is considered efficient vocal practice for voice students.
· Devise an efficient evidence-based vocal practice protocol that supports students' solitary practice sessions considering each student’s needs.
· Facilitate the gap from voice lesson to SPS for student long-term progress and autonomy.
· Support voice students transitioning to the performance realm through efficient, reflective, and holistic vocal practice.
· Help prevent over practicing and overuse syndrome in voice students (Fry, 1986; Gates, et al., 2013)

Objectives:
· Identify the leading literature and research in the vocal pedagogy field, motor learning and cognitive science pertaining to vocal learning through a comprehensive search of seminal books, journals, studies, and articles. 
· Define the term practice and identify its various kinds.
· Establish and analyze what the literature recommends for effective vocal practice.
· Critically analyze the impact of practice on voice student learning and development.
· Identify weaknesses and strengths in the views of authors and researchers within the literature. 
Learning Outcomes:
· Create an overview of evidence-based efficient practice for voice students.
· Help students build agency and autonomy in their training and development.
· Strengthen the gaps between voice lessons, solitary practice sessions and the performance context for singer’s well-being. 
· Deepen and strengthen my research, reflective, and critical analysis skills.

Timescale:

	Task 
	August
	September 
	October 
	November
	December

	Topic to be agreed with tutor.
	
	 
	
	
	

	Start portfolio introduction and rationale and take Heidi Moss’s certification of Applied Neuroscience and Voice from the VSC. 
	
	 
	
	
	

	Continue neuroscience certification, conduct research, and develop a plan for the literature review process.
	
	
	
	
	

	Literature search and analysis to be conducted.
	
	
	
	
	

	Draft study for submission.
	
	
	
	
	

	Corrections, revisions and final submission.
	
	
	
	
	




Literature Review Process

To “facilitate pedagogy” (Cooper, 1988, p.106) on how to conduct, structure and produce a narrative literature review, I will base my review structure on Cooper’s (1985) Taxonomy classification of characteristics: focus, goal, perspective, coverage, organization, and audience (Cooper, 1985; Randolph, 2009).
Focus
This study will employ a “problem-oriented approach” to examine what has been documented in the literature to inform its focus (Bell & Waters, 2018, p. 154).  As a student, I recently conducted a research project based on an uncertainty encountered within my voice studio and professional practice. Students were motivated with their voice lessons outcome but dissatisfied with their solitary practice sessions (SPS). This situation highlighted the potential gap between these two contexts regarding the assistance and processes students require to transition between them. This study will focus on the knowledge gap to learn and possibly establish what “practices and applications” (Randolph, 2009, p. 3) are recommended based on the literature on effective voice student practices for long-term learning, skill acquisition, and autonomy.

Goal
The goal of this study is to investigate effective vocal practice habits for singers to support lesson continuity, avoid overuse, and improve skill acquisition, learning, and long-term independence (Cooper, 1985; Randolph, 2009). To achieve this, I will critically analyze and integrate previous research and seminal vocal pedagogy literature. Since I believe there is a gap in the field, and as a way of integrating my focus with my goal, I want to explore and reflect on the reason why there is a gap to begin with and its impact on the students and singers to better see the “big picture” (Randolph, 2009, p. 3). Recognizing the timeframe and ambitions of this project, maximum organization, and schedule adherence will support the completion of this investigation.

Perspective
This study will be exploring the phenomenon of practice itself and I will be researching it from the evidence-based voice pedagogy framework which entitles voice science, voice pedagogy, teacher experience and expertise and student goals towards vocal health and artistic performances (Mccoy and Ragan, 2018; Bozeman and Ragan, 2021; Ragan and Maxfield, 2021; Helding and Ragan, 2022). From this standpoint, I expect to conduct an analysis of both qualitative and quantitative data, adopting a mixed-methods approach contingent upon the relevant literature. Consequently, I will work from a pragmatic paradigm in which I will not be “committed to any one system of philosophy and reality’; my explorations will rely on quantitative and qualitative presumptions; and I will seek the ‘what and how” of practice (Creswell, 2003, p.12). As a singer and teacher confronted with this practice dilemma, I am in the position described by Cohen, Manion, and Morrison (2007) as “the best position to identify and work towards its solution” (p.301), in this case devising an evidence-based vocal practice protocol. 

Coverage
According to Randolph (2009) determining “how wide to cast the net” (p.4) is the decision-making process of the how and what literature the researcher chooses to find and include in the review (Cooper, 1988; Randolph, 2009). Conducting an exhaustive review would be an unrealistic undertaking, due to my professional responsibilities as a traveling performer and teacher and because of the limited time allocated for this study (Randolph, 2009). Considering this, I made the informed decision to conduct a research sample that is both “representative and pivotal” of the seminal vocal pedagogy books available to me via my personal library, the University of Wales Trinity Saint David (UWTSD), and the Voice Study Centre (VSC), libraries that, respectively, have extensive resources. (Cooper, 1988, p. 111; Randolph, 2009). To establish a distinction between what has been accomplished and what remains to be achieved, as well as to comprehend the significance of practice within the scheme of the vocal student's development process, I included peer-reviewed articles and studies on the vocal pedagogy field, cognitive science, motor learning, and vocal learning (Hart, 1998; Randolph, 2009). Hence, the conclusions drawn will be supported by the literature that is presented (Cooper, 1985; 1988).

Organization
To align with my research focus I intend to organize my literature review in a “conceptual format” based on a list of predetermined codes (Cooper, 1985, p.14; 1988, p.112; Randolph, 2009, p.4; Saldaña, 2016). By doing so, I will establish, analyze critically, and delineate the connections between the identified concepts and their potential benefit in formulating a comprehensive and effective vocal practice protocol.

Audience
The audience is the last step in Cooper’s (1985) Taxonomy. It is very important that my literature review is developed and presented at competent academic standards as this will be my anticipated audience (Randolph, 2009).

Cooper (1988) defined a literature review as an inductive process that entails “analysis and synthesis” (p. 6) to consolidate, analyze, elucidate, and/or integrate “primary reports” (p. 107). Randolph (2009) outlines Coopers' (1984) phases for conducting a literature review as follows:

1-Problem Formulation
According to Cheema (2018) “the problem should drive the research process” (p. 40). 
My research is motivated by the need to serve my students and possibly other singers. Therefore, I must enhance my knowledge through investigating what constitutes efficient practice for voice students so they can navigate their SPS adequately. The following were the principal inquiries that facilitated the development of this study and may prove advantageous to me in this endeavor:  

“What constitutes practice, and what are its various forms?” (Ericsson, Krampe and Tesch-Römer, 1993; Chapman & Morris, 2023).
“In what ways can we, the teachers “in the know” (Swanson, 2020, p. 31), better support voice students in their practice sessions?”
“How does practice impact the vocal development process of the voice student?”
“How can practice enhance the students’ goals in their performance journey?”
“What constitutes an efficient practice protocol for voice students?”
(Brown, 2004; Helding, 2019; Ragan, 2020; Chapman & Morris, 2023) 
“What role does reflection have within the voice lesson and the practice room?” (Beynon, 2020)
“Why is there a gap in education regarding how voice students should practice?"

2- Data Collection
By assessing seminal vocal pedagogy literature, I will compile a "representative and pivotal” sample of the field (Cooper, 1988, p.111; Randolph, 2009). While there may be a multitude of literary resources tailored to the voice lesson setting involving the instructor and voice student, there might be a lack of material addressing the vocal practices that singers ought to adhere to during their solitary practice in-between lessons. Therefore, I will also include a cross-disciplinary search on the domains of motor learning, sport, and cognitive sciences, as they relate to the process of learning and practice. Furthermore, I will evaluate pertinent research studies and articles published in scholarly and peer-reviewed journals, such as the Journal of Singing. Additional query themes will be the role of rest and reflection in the learning process and distinctions in vocal exercises. I will consult the reference lists of those sources and supplement any essential inquiries that may have eluded my attention. In addition to the UWTSD and VSC online libraries, I will utilize the Google Scholar search engine to refine my online inquiry, given its propensity to exclude non-academic literature.

3- Data Evaluation
The inclusion criteria for this research will be determined on the aims, objectives, goals, and focus of the study (Randolph, 2009). The sources of data will be methodically arranged and structured in Mendeley and a spreadsheet, accordingly (Hart, 1998; Randolph, 2009). To facilitate subsequent analysis and understanding, both written and electronic notes will be recorded (Hart, 1998; Alonso, 2015). 

4- Analysis and Interpretation 
According to Hart (1988), the foundation of “scholarship” is the process of integrating theories and concepts. For this endeavor, one of the intended learning outcomes is the enhancement of my abilities in research and critical analysis. To establish a unified “conceptual framework” for the study, it is advisable for a researcher to have a list of predetermined codes (Cooper, 1985, p.14; Randolph, 2009, p.4; Saldaña, 2016). Therefore, I expect to utilize a combination of deductive and inductive reasoning to process and analyze the data (Leedy et al., 2015; Cheema, 2018). Motivation, consistency, efficacy, learning, and autonomy were some of my codes before the study. Concurrently with this research, I enrolled in the VSC certification in Applied Neuroscience and Voice, which will likely support the expansion and restructuring of my search criteria and themes. Given that coding is a method of data analysis, I will likely commence my coding strategy by employing an open and descriptive coding procedure (Saldaña, 2016). 

5- Public Presentation
Considering my literature review will adopt a “conceptual format”, I intend to present the identified concepts in a manner that facilitates a critical analysis (Cooper, 1985; 1988; Randolph, 2009). Moreover, I will establish associations and connections between these concepts, highlighting their potential benefits in formulating a comprehensive and effective vocal practice protocol. Being as explicit as possible can help me achieve “clarity, consistency, and coherence” in my presentation, as they are necessary for the work to be grasped (Hart, 1998, p.10). 


Critical Reflection: The Learning Process

During the reflective practice module of my Master of Arts program at the Voice Study Centre and while observing the difficulty my voice students were expressing with their solitary practice sessions, allowed me to identify a gap regarding who teaches voice students how to practice effectively and how they should do so.  As a singer and student researcher, I reflected-on-action (Schön, 1983) about who taught me how to practice. Given that practice is specific to each student's experience (Lehmann and Anders Ericsson, 1997), I attempted to look beyond the daily occurrences of my students' daily practice by bracketing myself out of my experience as a singer and teacher (Cohen, et al., 2007) and allowing the student researcher within me to inquire, who taught me and my students how to practice? I undertook this exercise as a way of visualizing the “messy but crucially important” (Schön, 1983, p. 43) uncertainty that both my students and I were undergoing. As a way of obtaining clarity and objectivity, I wanted to experience what I had possibly overlooked as a teacher and singer that could allow me to reflect on how I could better serve my students. This exercise helped me visualize that although my teachers had explained the advantages of practice regarding vocal development and repertoire acquisition, no one had taught me how to do it.


Kolb’s cycle of learning
Learning is a dynamic, transactional process that requires active involvement with the environment and all its components, conflict resolution, and moving “back and forth between opposing modes of reflection and action and feeling and thinking” (Cross, 1996; Kolb and Kolb, 2012, p. 194). It is also a “tension- and conflict-filled process” (Kolb, 1984, p. 30). Kolb’s learning cycle is a “spiral” and recursive process characterized by four stages- “Concrete Experience (CE), Reflective Observation (RO), Abstract Conceptualization (AC), and Active Experimentation (AE)” (Kolb, 1984; Kolb and Kolb, 2012, p.114). 

Concrete experience is the result of fully immersing oneself in the process, serving as the foundation for observations and reflections. During the reflective observation phase, the learner actively participates in the process, directing their attention towards the experience itself and their subsequent reaction to it. Abstract conceptualization refers to the cognitive process of interpreting and assimilating observations to generate generalizations and “logically sound theories”(Kolb, 1984, p.30). The process is dependent on the learner's paradigms, previous experiences, and preexisting knowledge. Reflections on action resulting from the preceding phase characterize active experimentation. The learner evaluates and implements newly acquired propositions and theories to resolve problems during this final phase, initiating the learning cycle again.

Concrete Experience and Reflective Observation:
According to Poliva (2016) humans are inherently inclined towards mimicry. Swanson (2020) states that infants acquire the ability to sing through the process of “watching others sing” (p. 30). The principle holds true for all vocal learners (see vocal learning, p. 18) in which imitation and mimicry serve as an evolutionary conserved mechanism to acquire song (Belyk and Brown, 2017; Hayase et al., 2018; Jarvis, 2019; Belyk et al., 2021; Moss Erickson, 2022). Social learning involves the imitation of an individual who demonstrates “higher status or competency” (Swanson, 2020, p. 34). This phenomenon occurs in “formal teaching of singing” environments, such as choral settings or individualized voice lessons, in which students and the “vocal pedagogue as expert” are accorded significant weight (Gudmundsdottir et al., 2020, p. 8). According to Lehmann and Ericsson (1997), the act of learning by imitating may not always provide effective outcomes despite its seemingly innate nature. At this juncture of conflict and reflection, I experienced a clarity moment. I had learned to practice by imitating the vocal lesson content in the absence of a protocol, and possibly this is how my students acquired the skill as well.

Abstract Conceptualization and Active Experimentation
The imitation of the lesson context elucidates the possibility that many singers have and are developing their practice skills in this manner; imitation and mimicry are biological processes that we naturally possess and can certainly be utilized to our advantage in our capacity as vocal learners (Belyk and Brown, 2017; Jarvis, 2019; Belyk et al., 2021; Swanson, 2020; Moss Erickson, 2022). This scenario offers an opportunity to develop protocols that provide enhanced support for voice students and performers at large, throughout their learning-training continuum (Moss Erickson, 2022; 2023). As an educator, one of the challenges I encounter is ensuring a consistent progression in vocal development on a weekly basis during voice lessons. Upon reflection-on-action (Schön, 1983), I realized that the creation of the PARE/PASE framework in 2022 and its testing in 2023 were a result of this spiraling and dynamic learning process emerging from experience, observation, reflection, and action and served as the engine for the current study for establishing a vocal practice protocol for forthcoming modules (Kolb, 1984; Kolb and Kolb, 2012; López-Hernández, 2023). It also provided an understanding of a possible approach for linking the voice lesson with solitary practice contexts. This research endeavor serves as a reiteration of this learning cycle to expand my understanding of what constitutes efficient practice.

Active engagement with the environment 
While recognizing the challenges of balancing multiple responsibilities as a traveling opera singer, rigorous rehearsal schedules, remote teaching, and student research, this context has become my paradigm, the most effective learning tool, and the purpose of my study. According to Costley et al. (2010), in work-based learning, work becomes both “content and context” (p. 58), resulting in the acquisition of new skills and work-related activities. After reflecting on the preceding context, I identified that my inquiry into processes to improve students' vocal practice efficiency stemmed from my desire to help them gain autonomy and growth in their training and learn how to navigate the challenges of being a professional singing artist beyond the voice studio (Hays, 2002; Dick et al., 2013; Dunn and Dunn, 2013; Jones, 2017). As soon as we acknowledge the pertinent information and the needs of students and educators, we have an ethical responsibility to act for education and the larger research community (Cohen, et al., 2007; Brydon-Miller and Coghlan, 2018).  As stated by Cohen (2007), we are both the “subject” and “object” (p. 40) in our own research; therefore, although this is secondary research, I am an insider in this study because I felt obliged to reflect on my singing upbringing to better comprehend my students' experiences (Bell & Waters, 2018). 

Knowing I needed to learn about how and what is efficient learning for voice students and singers is what steered my research towards motor-learning, vocal learning, and the cognitive science of singing. Consequently, I enrolled in the VSC Neuroscience and Voice certification led by Heidi Moss (2023), which was done concurrently with the requirements of this module. Academically preparing for the course, Meeting the course requirements, conducting research, and performing in a new production challenged my time management and ability to refocus my attention across various contexts. The arising challenge served as a pivotal element that strengthened the theoretical underpinnings of my literature review: I needed to learn how to apply the research subject to myself. I needed to efficiently oversee all my contexts to become a better learner. I required the ability to organize my study time, pace myself during the process, and, when feeling tired, rest. Moss-Erickson's course validated my intention to provide students with the most efficient and specific practice approach possible. It gave me a broader understanding of how to navigate the vast literature in connection with the most current research on vocal learning (Jarvis, 2019; Moss Erickson, 2022; 2023). Lastly, it helped me recognize that the learning path can be challenging, messy, and certainly not linear, but reflective learning will flourish if we are truly present in the process.










Part II: The Assignment

Literature Review

This literature review attempts to integrate the learning process I experienced while searching for the essential components of effective vocal practice. “Speech production is one of the most complex and rapid motor behaviors,” requiring the coordination of more than “one hundred laryngeal, orofacial, and respiratory muscles” (p. 197), according to Simonyan and Horwitz (2011). As such, I began with an overview of the singing process to establish a foundation. Furthermore, Gudmundsdottir et al. (2020, p. 20) established that “learning to sing” is a complex undertaking, while Connable (2020) asserts singing requires movement. Therefore, I sought to gain an understanding of the processes of learning, motor learning, and their components. Afterwards, I discuss practice and its various forms and components to be considered within the practice session, including desirable difficulties, reflection, play, and sleep. Finally, I propose strategies for bridging the gap between daily practice and voice lessons, the parallels between vocal training and athletics, and vocal exercises within the practice session.

Singing

McKinney (2005) states that singing is an art form that necessitates advanced muscular coordination and the cultivation of refined muscle reflexes. Furthermore, the author asserts this is not a “natural process” (p. 179). Consistent with the previous claim, although a considerable degree of “native talent” is required, as McCoy (2019) argues regarding a vocally demanding passage expertly performed by the renowned opera singer Luciano Pavarotti, “there is nothing natural” about the performance because classical singing invariably necessitates rigorous “training and practice” (p. 20). Singing encompasses the entirety of one's being as Chapman (2023) puts it, one becomes a “walking instrument” (p. 4), with all the intricacies that entail it. When singers incorporate text into their singing, it can be viewed as an “acoustic representation of language” (Hixon, 2006, p. 69). Therefore, to get a comprehensive understanding and facilitate the development of the vocal singing functions, it is necessary to analyze and deconstruct the different technical processes, given the highly coordinated and integrated nature (McKinney, 2005). Based on my experience, as singers, we are never alone on stage. Singing entails “making connections” and is characterized by a collaborative nature, including our peers, the domain of music and its associated tenets, audience members, and all those impacted by our artistic endeavors (Chapman & Morris, 2023, p. xix). 

Learning and performance
Learning is a "dynamic" process comprised of skill acquisition and the development and comprehension of knowledge (Soderstrom and Bjork, 2015; Helding, 2020, p. 184). According to Helding (2020), it requires three essential elements: “attention, learning, and memory” (p. 70). Attention, which is a “limited capacity in human brain”, is identified as the “pre-requisite” for learning (Helding, 2019, p. 475). It requires the “learning itself” process (Helding, 2019, p. 481), which consists of sorting newly acquired information in short-term memory, labeling it until it is comprehensible, and storing the outcomes of the preceding operations in memory during the final (long-term) stage. Primarily, learning requires introspective and purposeful thought processes that can result in cognitive dissonance, or the fighting between two competing perceptions (e.g., the discrepancy that arises between singers and teachers in their perceptions of sound conduction throughout vocal lessons) (Helding, 2017; 2020, p.190; Beynon, 2020). These behavioral adjustments and comparatively permanent modifications are the kind that help with long-term retention and transfer of information (Soderstrom and Bjork, 2015). Essential elements of the learning process include experimentation, risk-taking, disorder, and failure as a means to attain success (Beynon, 2020). Furthermore, learning can be an enjoyable process depending on the chosen learning/teaching strategy, as elaborated in the section dedicated to play (Helding, 2020; Moss Erickson, 2021). 

According to Helding (2020), performance is comparable to a “freeze-frame moment”  that reveals the performer's position along the learning pathway. Soderstrom and Bjork (2015) define performance as transient variations in knowledge or behavior that are “observed and meassured” either during or immediately after instruction or training (p.176). A potential contradiction may arise when contrasting the two concepts under consideration: performance, which is predominantly perceived as a short-term undertaking, and learning, which is generally perceived as a long-term endeavor. This is because certain factors that hinder performance may actually enhance long-term learning (Soderstrom and Bjork, 2015). Similarly, Helding (2020) states that both of these processes are complete opposites as performers often want to achieve performances of the highest caliber, which contrasts with the intrinsic messiness of the learning process itself. Lastly, literature shows that instructors and students often mistakenly believe that they have achieved long-term learning when they witness temporary improvements during the acquisition phase, such as in the context of voice lessons (Helding, 2019), giving rise to potent illusions of competence (Soderstrom and Bjork, 2015). Singing requires a long-term commitment towards vocal development (Beynon, 2020). Knowledge about effective vocal practice is vital to the ongoing process of learning, which ultimately contributes to the development of singers' performing abilities.

Procedural and Declarative Learning
As we have established, learning is centered on the process itself, but that is not to say that one cannot learn from performance attempts (Helding, 2020). According to Lamperti (1931), a sense of competence can be acquired through the execution of daily practice that involves attention on the process or “without the anxiety of the result” (p.68). There exist two fundamental forms of learning: procedural learning, characterized by a practice-based process that leads to a lasting modification in behavior, and declarative learning, which is knowledge we can “declare” (Helding, 2019, p. 72). Declarative learning, which Helding (2019, p. 452) refers to as “know that” entails attaining factual knowledge. In the book The Musicians Mind, Helding (2020) refers to it as “book learning” and establishes that this form of learning is customarily necessary when studying Western Classical Music. Procedural learning, which arises from the implementation of a process, is also identified as “know-how” and “motor learning” (Helding 2019, p. 452; 2020, p. 72). In the realm of performing arts and singing, a dual approach exists whereby both declarative and procedural learning are necessary. A foundational comprehension of information (declarative) is necessary prior to the effective application of knowledge in a procedural and physical context (Helding, 2020, p. 62). This research study illustrates the point made by Sutton for establishing a correlation between the dichotomy of “knowing and doing” (Helding, 2019, p. 476). 






Motor Learning 
Simonyan and Horwitz (2011) define “speech production” (p. 197) as a motor behavior that demands over a hundred muscles to be coordinated within a limited time window. “Learning to sing” is a complex, multisystemic motor behavior that includes resonation, articulation, respiration, registration, phonation and the brain (Gudmundsdottir , et al., 2020, p. 20; Ragan, 2020; Helding, 2020). Schmidt and Lee (2005) define motor learning as “a set of processes associated with practice or experience leading to relatively permanent changes in the capability for movement” (Maas et al., 2008, p.278).  Helding (2019) states that results in “permanent changes in habit” and adds that it is an “inferred rather than directly observed” process (p. 465). Therefore, motor learning is of utmost importance in the instruction of singers, as it deals with the acquisition of specific movement capabilities by the body (Helding, 2016). This process encompasses cognitive and behavioral transformations that transpire along a continuum of learning.

Fitts and Posner (1967) provide a framework consisting of three distinct phases that characterize the motor learning process. The first stage, the cognitive phase, involves a “trial and error” approach where the learner consciously directs their attention towards the task's purpose and identifies the external factors that influence the execution of the movement (Schmidt & Wrisberg, 2000, p. 13). Secondly, the associative stage, during which the learner acquires the fundamental movement structure necessary to execute the job progressively and can enhance their skills. Ultimately, the individual progresses to the autonomous stage, characterized by a heightened level of proficiency and ease in executing the motor skill. At this stage, the learner can allocate partial attention to other activities while performing the motor skill (Schmidt & Wrisberg, 2000; Williamon and Valentine, 2000; Cech and Martin, 2012). Some of the primary objectives of motor learning is enhancing precision, velocity, reliability, and automaticity (Helding, 2019). The “repeatability” of a learned skill plays a crucial role in determining its acquisition (Helding, 2019, p. 456). Consequently, repetition during practice plays a pivotal role in the process (Cech and Martin, 2012). Literature demonstrates that practice and feedback are two factors that facilitate motor skill (Schmidt & Wrisberg, 2000; Maas et al., 2008; Helding, 2020; Ramezanzade et al., 2022). According to Helding (2020), there are two fundamental types of feedback: inherent or intrinsic and augmented or external. Singers who partake in voice lessons obtain augmented feedback from their teachers. Inherent feedback is what the learner independently perceives in response to information from their body's sensory system (Helding, 2020). 

Practice 
Practice is one of the most repeated terms within many disciplines including music, performance, sports, dance and skill acquisition and expertise development (Ericsson, Krampe and Tesch-Römer, 1993; Lehmann and Anders Ericsson, 1997; Anders Ericsson, 2006; Ericsson, Prietula and Cokely, 2007; Ericsson, 2008; Ericsson and Harwell, 2019; Helding, 2020). Champan and Morris (2023) define practice as “the repetition required to acquire new skills, build technical facility, and learn/memorize new repertoire” (p.580). Moreover, practice serves as a platform for goal establishment and resolution of problems through the process of reflection (Ericsson and Harwell, 2019). 

The concept of deliberate practice (DP), coined by Ericsson in 1993, emerged in response to the quest for the ideal circumstances that facilitate effective learning and performance enhancement  (Ericsson, Krampe and Tesch-Römer, 1993; Ericsson and Harwell, 2019). DP is defined as a “regimen of effortful activities designed to optimize improvement” (Ericsson, Krampe and Tesch-Römer, 1993, p.363). Unlike many sports where the coach is often present during practice sessions, classical musicians usually practice alone (Ericsson, Krampe, and Tesch-Römer, 1993; Lehmann and Anders Ericsson, 1997; Ericsson and Harwell, 2019). Teachers must therefore explicate the intended objective, and students must internalize it throughout practice; this constitutes the second DP requirement. Additionally, instructors must assign practice exercises that assist students in attaining their performance objectives (Ericsson and Harwell, 2019). Further DP components are customized feedback, space for analysis, assessment, problem-solving, and time for repeated performance to assist development, behavior change, and effective learning (Ericsson, 2008; Ericsson and Harwell, 2019). Henceforth, for the purpose of this module, when the term practice is mentioned, it shall pertain to the concept of DP. 





Motor Learning and Deliberate Practice Opposites
Helding (2019) argues that motor learning research in the domain of performing artists is scarce. An expert’s hallmark is their unwavering commitment to ongoing development, achieved through deliberate practice (Helding, 2019). These individuals intentionally mitigate the effects of automaticity by raising their performance standards and seeking to surpass their current degree of proficiency (Ericsson, 2008; Helding, 2019). Automaticity, or performing tasks in an automatic manner, undermines the purpose of “aspiring experts” and their quest for performance enhancement since the degree of expertise attained does not necessarily correspond with “higher levels of performance” (Ericsson, 2008, p.991). According to Helding (2019), automaticity does not hold the same significance in the performing arts as in athletics, except for when developing dexterity for scale work or training a novice singer on a specific or discrete skill, like a vocal onset exercise, which can serve as a foundation for advanced skills (Helding, 2019). Expert artists usually strive to keep their performances “fresh and exciting” and even introduce “elements of risk or improvisation”—something that could be troublesome in the athletic context (Helding, 2019, p. 475). Certainly, a level of automaticity and experience is needed to achieve “flow mode” or “get in the groove” during a performance (Landau and Limb, 2017, p.28). 

Vocal Learning and Vocal Practice

Hayase (2018) states that “vocal practice regulates singing activity” (p. 2) and that “vocal learning plasticity” is significantly influenced by “cumulative singing practice” (p. 4). The ability to produce "complex vocalizations" by imitating and modifying new sounds and voluntarily and flexibly controlling pitch constitutes vocal learning. (Jarvis, 2019; Moss Erickson, 2022, p.88). Vocal learning is a sensorimotor mechanism that converts a perceived sound into a sequence of motor commands capable of reproducing that sound, such as pitch-matching; thus, it is not exclusively a mechanism-dependent process but one that demands tremendous cognitive capacity (Belyk and Brown, 2017; Moss Erickson, 2022). According to Jarvis (2019), vocal learning has been observed exclusively “in humans, cetaceans, pinnipeds, bats, and elephants” within mammals and in “songbirds, parrots, and hummingbirds” among birds (p. 1). Neuroplasticity refers to changes and modifications in the brain's structure or function that occur due to the experience-induced regeneration of neurons (Halwani et al., 2011; Helding, 2019; Byrne, 2020; Moss Erickson, 2023). According to Moss (2023, p. 518), these modifications can be attributed to "environmental changes, learning, practice, and psychological stress". The rigorous vocal-motor training that singers endure impacts the micro and macrostructural anatomy of their brains' vocal-motor networks (Rodrigues, Alves Loureiro and Caramelli, 2010; Halwani et al., 2011). According to Byrne (2020) “education is neuroplasticity in action” (p. 23). Thus, the pursuit of quality-efficient vocal practice is of the utmost priority for ensuring that the information our students imprint in their vocal-motor brain networks is correct. Furthermore, as educators, performers, and students we can acknowledge the importance of exercising agency over this perpetually changing cognitive process by engaging in effective vocal practice (Moss Erickson, 2023). Genuine transformation in vocal development is achieved through “specialized motor practice” (Moss Erickson, 2023, p. 517). Like the gradual and, at times, challenging learning process, the brain eventually adjusts to its new surroundings. Devising a practice protocol for voice students requires ascertaining the components of effective practice and understanding how to apply them.

Efficient Vocal Practice
Having a “systematic organization” is what Miller (1986) claims provides the “most efficient route” (p. xxii) for the vocal learning process. A systematic approach facilitates efficient vocal performance by integrating the five voice production systems (e.g., respiration, articulation, phonation, registration, and resonance) (Ragan, 2020). Hence, in relation to the primary inquiry of this study regarding what constitutes efficient vocal practice, Ragan (2020) suggests that students employ a “systematic approach” (p. 2) to recreate the successful elements of their lesson therefore establishing a consistent framework with their objectives and providing clarity of understanding. The teacher imparts knowledge and organization promoting efficiency, while the learner develops an integrated comprehension of appropriate practice procedures that result in skill acquisition (Ragan, 2020). Consequently, vocal development results from the diligent and methodical engagement of vocal exercises and repertoire practice (McKinney, 2005). The following section will examine further factors contributing to efficient practice: desirable difficulties, reflection, play, and sleep (Pellegrini, 2009; Saletin and Walker, 2012; Bjork and Linn, 2014; Soderstrom and Bjork, 2015; Beynon, 2020). Finally, we will address mental practice for efficiency.

Desirable Difficulties
Professor Bjork coined the concept of desirable difficulties in 1994. It refers to certain circumstances of practice that intentionally pose challenges for the learner, seemingly impeding the pace of learning. However, these obstacles ultimately have the potential to improve long-term retention and transfer of knowledge. These practices encompass distributed practice, random ordered practice, and variability of practice conditions, among others (Bjork and Linn, 2014; Soderstrom and Bjork, 2015).

Literature suggests that distributed practice is more effective than massed practice (Cepeda et al., 2006; Helding, 2019; Buch et al., 2021). A combination of practice events and wakeful rests impacts successful learning, referred to as the “spacing effect,” in contrast to massed practice, where the student repeatedly practices the same material without interruptions (Cepeda et al., 2006; Soderstrom and Bjork, 2015; Buch et al., 2021, p.5). Moreover, research also shows that extending the rest period between practice sessions improves transfer and retention during subsequent performances (Helding, 2019). Additionally, research states that using the spacing technique might enhance the durability of knowledge in memory and make it less susceptible to forgetting (Bjork and Linn, 2014; Soderstrom and Bjork, 2015). Rest periods also prevent vocal fatigue and allows the musculature and vocal system to recover, rendering spaced practice more effective (Dick et al., 2013; Helding, 2019).

Comparable to distributed practice, long-term learning and transfer can be promoted by varying the conditions of practice sessions (Soderstrom and Bjork, 2015; Helding, 2019). Learning to sing, according to Helding (2019), inherently involves variation. She employs a range of factors, including vocal coaching and lessons, orchestra and conductor rehearsals, nerves, and others, which can serve as performance and learning boosters, to illustrate the variable process a singer undergoes from the moment they begin learning a role until the day of their performance (Helding, 2019). 

Randomly ordered practice, which adds variety and unpredictability to the practice of a skill, is more effective for long-term learning and retention than blocked practice, which involves performing the same task repeatedly until mastery is achieved, resulting in a short-term performance boost (Soderstrom and Bjork, 2015; Helding, 2019). Helding (2019) suggests that blocked practice may result in a “false sense of accomplishment” (p. 489), as individuals may mistakenly believe that the skills obtained during a voice lesson can be easily replicated in real-world performance contexts. Learners may view difficulties as ineffective because they impede real-time performance; however, by addressing and overcoming the difficulties, they connect newly acquired information with previously stored information in memory, actively engaging in the process and consequently improving retrieval transfer and learning (Bjork and Linn, 2014; Soderstrom and Bjork, 2015).

Reflection
 “Practicing perfectly” necessitates a reflective approach toward deliberate practice (Beynon, 2020, p. 180) (see Appendix 5, p. 48). To facilitate the challenging endeavor of reflecting through one's singing during practice, the instructor must instill a bridging element, teaching the student how to participate in their own development through self-reflection during the “re-training process” of solitary sessions (Beynon, 2020, p. 179). Implementing a voice lesson dialogical reflection loop, involving the instructor and student, creates an environment conducive to comprehending new and existing knowledge, procedures, and experiences (Ghaye, 2010; Beynon, 2020). This approach has the potential to bridge the divide between “knowing” and “doing” by incorporating the procedural and declarative aspects of the learning process (Helding, 2019, p. 476). Reflecting on the intended vocal output and “sensations you are feeling,” can avoid “repeated rote vocalizations” (McKinney, 2005, p. 179). Therefore, creating a “personalized learning map” of the lesson to help students internalize the cognitive processes associated with new information can help them develop skills and support their SPS (Beynon, 2020).

Play 
The term play described as a “phenomenon that circulates through almost every sphere of human activity” (Gudmundsdottir , et al., 2020, p. 31)—has been difficult to define in literature (Pellegrini, 2009).  According to Huizinga (1955), play may be defined as a deliberate “free activity” that, although “not serious”, has the power to engage “the player intensely and utterly” (Gudmundsdottir , et al., 2020, p. 31). Play has been noticed across a variety of “cultural contexts, including societies of hunter-gatherers” (Smith and Pellegrini, 2023, p.21). The player repeats, modifies, rearranges, and varies behavior and actions while maintaining “motivation and interest” (Gudmundsdottir et al., 2020, p. 20), emphasizing the process (Pellegrini, 2009; Smith and Pellegrini, 2023). Therefore, we find similar aspects in which we strive both in practice and play (e.g., repetition, modification of behaviors and actions, and emphasis in the process of learning).

“Biological and psychological structures” and “social contexts” influence the complexity of singing (Gudmundsdottir et al., 2020, p. 20), in addition to musical requirements, including melody, rhythm, diction, and language (Moss Erickson, 2021). Consequently, devising a method for vocal instruction or practice may appear intimidating (Moss Erickson, 2021, p. 5). Therefore, play can serve as a valuable tool to offset the established complexity, enabling individuals to effectively navigate and enjoy the training process. Encouragement of play, such as singing a sorrowful song with joy or anger to change the singer's vocal energy, creates a stimulating training environment that supports the exploration of flexible performance strategies, allowing students to flourish and transition to a more structured performance setting without being overwhelmed, making singing and learning “better, faster, and with joy” (Pellegrini, 20). According to Chapman & Morris (2023), singing one's repertoire for personal enjoyment and fulfillment brings “the joy of singing” (p. 11), providing them with a richer experience. Since play can contribute to the learning process (e.g., participant engagement, motivation, and interest, navigation of complexity, and emphasis on the process rather than outcomes), and because social learning involves the imitation of a model and vocal learners are naturally inclined toward mimicry, I would hypothesize that the integration of play by teachers in the lesson context would yield students including it in their SPS as a way of modeling what they experienced in their voice lesson (Poliva, 2016; Swanson, 2020).

Sleep and Rest
Sleep is equally as important for memory, learning, and processing of information as waking cognitive function (Saletin and Walker, 2012). Consequently, sleep deprivation can have detrimental effects on brain function, hinder the learning process, diminish the efficacy of cognitive processes, and cause a decrease in reaction time for alert-demanding tasks (Helding, 2019). The dynamic process that takes place during the transition from “learning to having learned” is also referred to as “memory consolidation” (Helding, 2019, p. 481). 
During periods of wakefulness, the brain quickly encodes information into the hippocampus (short-term memory), as stated by Walker (2012). The acquired knowledge is reactivated during sleep to be consolidated in the neocortex (long-term memory); consequently, the hippocampus is depleted in preparation for the subsequent day's activities (Saletin and Walker, 2012). Literature establishes that unlike neutral valence, sleep can segment episodic experiences into their constituent portions, preferentially consolidating those with the highest affective salience, such as “novelty, emotion, reward value, and explicit conscious instruction” (Saletin and Walker, 2012, p.7). Additionally, during sleep, the brain endures a process of cleansing in which the “glymphatic system” (p. 7) is activated to eliminate toxicity that accumulates in brain cells during wakefulness. After awakening, the brain is revitalized and more effectively equipped for focused attention (Helding, 2019). 

The wakeful rest refers to a short duration from a few seconds to about fifteen minutes, during which individuals remain conscious with limited interruptions and stimuli (Millar and Balota, 2022). The literature indicates that memory retention is improved by a brief period of wakeful rest after learning, while it is negatively impacted by interference after learning. This phenomenon is commonly referred to as the “resting effect” (Martini et al., 2020, p.299; Buch et al., 2021). To facilitate efficient skill consolidation, the brain engages in “passive replay” during wakeful rest periods, wherein previously practiced sequences of motor actions are solidified (Martini et al., 2020, p.300; Buch et al., 2021). This evidence shows that sleep plays a significant role in the learning process and that positive affective valence during lessons increases the likelihood of information consolidation during sleep, indicating that learning continues during sleep. 

Mental Practice 
Brown (2004) asserts, “The voice responds to the mental concept” (p. 121). Experts widely recommend mental practice or practicing in silence, to study the “meaning, style, and nuance” of the musical repertoire (Battista , 2014; McCoy, 2019, p. 314). According to research, mental practice improves motor coordination, facilitates music memorization, prevents “vocal abuse” resulting from excessive repetition, and facilitates vocal freedom by eliminating unnecessary vocal effort (Brown, 2004; Battista, 2014, p. 272; McCoy, 2019). Interestingly, when auditory imaging and mental singing happen prior to singing, also known as “subvocalization” or “covert singing,” motor planning and motor activation of the laryngeal and articulatory muscles are conferred (Pruitt, Halpern, and Pfordresher, 2019, p. 1). Fundamentally, the mental representation of a pitch induces vocal mechanism motor activity, which appears to develop kinesthetic neuromuscular memory and prompt laryngeal adaptations in reaction to auditory feedback and pre-planning (Battista, 2014). Furthermore, Pruitt, Halpern, and Pfordresher's (2019) study establishes that vocal motor movement occurs when subjects hear their sound. Considering this research, we can leverage the biologically conserved auditory aspect and the sensory-motor system (Belyk and Brown, 2017; Hayase et al., 2018; Jarvis, 2019; Belyk et al., 2021; Moss Erickson, 2022). When contemplating pedagogical applications, it could prove helpful to provide students with mini-recordings of themselves executing a specific exercise or skill as a form of augmented feedback to use in their SPS (Belyk and Brown, 2017; Hayase et al., 2018; Jarvis, 2019; Belyk et al., 2021; Moss Erickson, 2022). 

Vocal Pedagogy Field and Practice

Through this investigation I have encountered a situation pertaining how should voice student’s practice. Exploring the theme of “books on recommended practice protocols for voice students” on a search engine (e.g., Google) will produce an abundance of pivotal works in vocal pedagogy that provide guidance on the process of training a singer. Despite providing evidence-based knowledge and emphasizing the significance of daily practice for skill acquisition and vocal development, these resources primarily cater to the singing teacher and teachers-in-training and their implementation is tailored to the voice studio setting, where the pupil receives instruction from a master (Miller, 1996; Ware, 1998; Miller, 2004; McKinney, 2005; Jones, 2017; Ragan, 2020; Chapman & Morris, 2023). The lack of literature tailored to the voice student regarding effective and evidence-based vocal practice sessions and how to apply that knowledge in a solitary context is the missing gap.

According to the preface of Helding's (2020) book, Dr. Verdolini asserts, “what teachers and clinicians know about the voice does not necessarily transfer to how to train it”. This assertion suggested that to transmit their acquired knowledge and expertise to students effectively, educators must establish an effective “delivery system of knowledge” (Helding, 2010, p.73; 2020). Ragan (2020) states, “teachers do not teach individuals how to sing as much as they teach them how to practice” (p. 2). Therefore, while teachers offer guidance within the voice lessons, “singing habilitation” occurs in the student's solitary daily practice (Ericsson and Harwell, 2019; Ragan, 2020, p. 2). Considering this, I felt compelled to expand the scope of my investigation by conducting a cross-disciplinary search in sports and cognitive science, in addition to focusing on student-centered guidelines regarding solitary vocal practice.

Subsequently, I encountered Brown's (2004) book regarding recommendations for students. In it, he provides guidance on learning vocal repertoire as well as “some principals of daily practice” (p. 116) (see Appendices 2 and 3, p. 42–44). Furthermore, for guidance on organizing students' practice sessions, Chapman & Morris (2023) present their "lesson format" (p. 238) (see Appendix 4, p. 45). McCoy (2019) establishes the importance of “appropriate practice habits” (p. 291), emphasizing that organizing practice time is critical for singers to avoid injury and fatigue. Similarly, Cech and Martin (2012) establish that the amount of practice time, schedule, order of tasks, and how skills are performed can also impact the learning process (p. 78). Most importantly, Baptista (2014) explains how the teacher's implementation of specific and efficient solutions to technical difficulties during a voice lesson can impact the student's approach to their practice session. Therefore, we shall proceed with various strategies to possibly bridge the voice lesson and SPS.

Strategies for Linking Voice Lesson to the Solitary Practice 

I had to undergo a supervised teacher's practice when I became a music teacher. As established previously, voice students usually practice in the solitary without supervision (Lehmann and Anders Ericsson, 1997). A few years ago, while teaching and listening to my students reflect on their solitary practice, I had an idea. To obtain a firsthand account of their experience, I instructed them to engage in their customary practice session activities during the voice lesson while I observed them without interjecting. Afterwards, I would provide them with feedback. To establish a continuum, during the testing of the PARE/PASE framework in my prior module, the student initially worked through the principles and procedures of the framework in two teacher-student sessions. In the subsequent phase, I observed the students as they independently practiced and applied the framework during a scaffolding session. As my tutor and I reflected on these scenarios, she mentioned that speech-language pathologists employ a technique known as "teach-back". According to Talevski (2020), a teach-back intervention is an educational approach in which an item is explained, the recipient confirms understanding by providing an explanation in their own words or demonstrating the concept to the instructor, and any remaining doubts are resolved through clarification; comprehension is then reevaluated in real-time. According to research, implementing this strategy can enhance an individual's "knowledge, skills, and self-care abilities" and assist in the application of new information (Yen and Leasure, 2019; Talevski et al., 2020, p.2). 

Therefore, I propose that students commence their vocal practice during the voice lesson as a transition strategy to the solitary context. Hence, we can reinforce that the student understands and can apply the procedures for their vocal exercises, repertoire, and technical tasks as a way of “supervised practice” (Lehmann and Anders Ericsson, 1997, p.51). Regular supervision of students' vocal exercises is recommended for their continued development, according to Chapman & Morris (2023). To mitigate the potential for students to perceive the teacher as a critic and elicit a response akin to “trying harder” or behaving in a way they believe the instructor intends, I usually grant them additional time to acclimate to this dynamic (Cohen, et al., 2007, p. 410). Another suggestion stems from when I am unable to meet with my students weekly due to out-of-town professional engagement, which is the implementation of a buddy system, or what Lehmann and Ericsson (1997) call a “practice partner” (p. 51). This approach has been demonstrated to be effective in numerous academic environments regarding enhancing motivation and performance (Lehmann and Anders Ericsson, 1997). 

While technology can assist students and professional singers who often find themselves without the guidance of a coach or teacher when traveling, the necessity of a lifelong commitment to learning and teaching is crucial since they must acquire the skills to train themselves efficiently (Helding, 2010; Jones, 2017; Chapman & Morris, 2023). As educators and those “in the know” (Swanson, 2020, p. 31), we are responsible for guaranteeing an efficient “delivery system” between “teacher to learner” that facilitates the transition from lesson to practice (Helding, 2010, p. 73). These resources should enhance and foster autonomy in the voice student's vocal development, catering to both immediate and long-term objectives (Jones, 2017; Helding, 2020).


Athletics and Vocal Training Parallels


Literature elucidates the myriad parallels between the domains of athletics and the performing arts; these include physical and mental demands, practicing, competition, auditions, and goal establishment (Hays, 2002; McKinney, 2005; Dick et al., 2013; McCoy, 2019). Hays (2002) identifies the most notable similarity between the two fields regarding performance enhancement and the psychological burden that constant feedback, competitions, and auditions can induce. Furthermore, there are developmental considerations about training and practice, retirement, and injury resulting from psychological and medical complications associated with performance practice. The vocal performance muscles, akin to those essential for athletic pursuits, can be efficiently developed by implementing a structured exercise program, provided by the trainer (McKinney, 2005). In the same way that “honing one's craft” requires practice under variable conditions (Helding, 2019, p. 488), “cross-training” in sports requires the performer to focus both mentally and physically on something distinct, thereby generating variety (Dick et al., 2013, p.401). Among the difference between the two fields, despite abundant information on training athletes, McCoy, and Helding (2019) assert that such knowledge is scarce when training singers. To support our singers in managing the demands of performance and prevent "over-practicing" (Fry, 1986; Gates et al., 2013; Chapman & Morris, 2023, p.240), it is fundamental to comprehend the intricacies of practice.

Duration of practice
Dick et al., (2013) suggest musicians take a five-minute practice break from their instrument every half hour to refocus their minds and rest the used muscles. A comparable strategy for enhancing concentration and efficiency is Francesco Cirillo's (1980s) Pomodoro method (Anderson, 2023). Indiviuals divide tasks into concentrated work intervals of twenty-five minutes, interspersed with a five-minute break; they execute this 'Pomodoro' of thirty minutes four times. After completing four consecutive work intervals, users take a longer rest (Anderson, 2023; Biwer et al., 2023). Additional benefits include the enhancement of mood and productivity and the perception of learning tasks as less challenging (Biwer et al., 2023). Chapman & Morris (2023) recommend practicing “little and often” for building vocal “strength and endurance” (p. 241). They suggest that first-year undergraduates limit their daily practice to twenty minutes throughout two to three sessions. For each additional academic year, the time allotment may be increased by ten to fifteen minutes until the fourth year. Advanced students usually practice for approximately one hour and fifteen minutes (Chapman & Morris, 2023). The “Athletes and the Arts Initiative” seeks to quantify the optimal singing activity time at various stages of the singer's development (Halstead, 2019, p. 300).

Vocal Exercises 
Vocal exercises facilitate voice habilitation by developing “endurance, strength, and coordination” (Ragan, 2020, p. 13). Voice habilitation is defined by Titze and Verdolini (2012) as “enabling, equipping, or capacitating” (p. 11) the voice to fulfill requirements such as “warming up the voice,” expanding vocal range, vocal alignment, correcting vocal faults, and developing vocal technique (McKinney, 2005, p. 179). Vocal technique exercises include prolonged, rapid, loud, high-range singing, staccato work, and dynamic control (McKinney, 2005; Williams, 2017). Williams (2017) states a lack of empirical evidence regarding the specific activities that should constitute an efficient warm-up or their sequential order. Daily practice of vocal exercises is contingent upon students' readiness to advance, dividing singing into manageable components (Battista-Lamperti, 1931; Chapman & Morris, 2023). These aspects are developed independently to maintain their “integrity” until a kinesthetic awareness response is elicited, then gradually integrated and combined (McKinney, 2005; Ragan, 2020; Chapman & Morris, 2023, p. 10). A “systematic approach” diminishes students’ uncertainty regarding the intended vocal output and enables them to replicate the lesson content in their practice (Miller, 1996; Ragan, 2020, p. 2). To prevent students from getting bored with “specific versions,” teachers should keep exercises varied (Titze, 2001, p. 51).

Warm-up, vocal function exercises, repertoire work, and cool-down are the recommended vocal practice stages (Williams, 2017; Ragan, 2020; Champan & Morris, 2023).

The warm-up serves as the singer's physical and mental preparation, enabling them to strengthen and target specific muscles and joints, facilitating the coordination of essential body parts required for the rigors of practice sessions, rehearsal, and performance (Williams, 2017; Chapman & Morris, 2023). It fulfills the “physiological function” of promoting mindfulness and should begin with focusing on the vocal objectives of deliberate practice (Williams, 2017; Ragan, 2020, p. 14). Body awareness and postural alignment exercises, incorporating stretches and movement to relieve “held body tensions,” improve flexibility and blood circulation, facilitating the attainment of this objective (Williams, 2017, Chapman & Morris, 2023, p. 238). Consequently, starting with breath awareness, progressing to semi-occluded vocal tract exercises such as “pitch glides” (e.g., lip and tongue trills, raspberries, /m/, /v/), and finally, vowel and articulation exercises that stimulate tongue and jaw flexibility are recommended (Williams, 2017, Ragan, 2020; Chapman & Morris, 2023, p. 239). 

Vocal function exercises appear similar to warm-up exercises but serve a distinct purpose (Ragan, 2020). Students should understand the rationale behind performing a particular exercise, as it enhances autonomy and agency in learning (Chapman and Morris, 2023). The aim of these exercises is to balance the vocal system, address the singer's technical needs, and rehabilitate the voice to facilitate skill acquisition; their implementation should be gradual, and the process must be “student-driven and teacher-prescribed” (Williams, 2017; Ragan, 2020, p. 14). Recommendations are Titze's (2001) “Five Best Vocal Warm-Up Exercises” (p. 51), because substantial physiological evidence supports their ability to enhance vocal strength and flexibility (see Appendix 6, p. 51).
Battista-Lamperti (1931) states that singers must establish the technical aspects of singing before incorporating repertoire work. Harlow (1985) proposes reading the text, researching the composer and librettist, translating it word-for-word, analyzing the song's structure to enhance breathing and memorizing, reviewing the musical indications, and learning the notes for repertoire improvement. Chapman & Morris (2023) claim this phase enables singers to combine their “musical and artistic” (p. 240) components.

The cool-down process is essential after each performance, rehearsal, and practice session, to return the body to its pre-vocal activity state (Williams, 2017). According to Halstead (2019), the cool-down is usually disregarded by singers, despite its ability to relax the vocal mechanism; “humming” or “lip and tongue trills” (p. 320) are a time-efficient approach when singers pack up their belongings after their sessions. Inverting the warm-up process, and reducing exercise intensity while stretching, is an efficient approach to finalize the cool-down, which should not exceed a few minutes (Williams, 2017; Chapman & Morris, 2023).

Conclusion

Vocal habilitation takes place during the practice session; thus, facilitation of an informed transition to enhance efficiency is crucial (Ragan, 2020). Chapman and Morris (2023) call practice the “dreaded P word” because singers tend to “over-practice,” causing vocal strain rather than effective training (p. 240). This statement causes frustration as well as encouragement towards assuming a heightened level of accountability for doing better for our students. The inherent nature of imitating the lesson content as a way of practicing, along with the complex and interdisciplinary nature of singing and learning itself, may contribute to the knowledge gap on how to practice (Ragan, 2020; Gudmundsdottir et al., 2020). Educators have access to abundant literature supported by evidence on training singers. Concurrently, voice students are lacking specific information for their solitary practice context. If this continues to be the norm, how are we helping our students be truly autonomous?

While furthering my research, I reflect on Lamperti's (1931) comments that “no two minds react in the same way” (p. 20) and that “each voice is a law unto itself” (p. 21), which might be a challenge in designing a vocal practice protocol that accommodates our students' diversity. Consequently, I will focus my attention on the students to obtain a clearer trajectory moving forward.
What constitutes efficient vocal practice continues to guide my discovery of how students should engage themselves during practice. My main objective, resulting from this study, is to send students to their solitary practice with the greatest clarity of voice lesson feedback as a "personalized learning map" to navigate their SPS with efficiency and autonomy (Beynon, 2020, p. 180; Helding, 2020). I plan to integrate current research findings into a vocal practice protocol grounded in evidence-based practices, building upon the groundwork for the PARE/PASE framework (Lopez-Hernández, 2023). Thus, I must expand my knowledge of specific pedagogical applications of vocal exercises for vocal development as well as mindfulness strategies to develop a “call for attention” as the beginning phase of the SPS and a general vocal health guide to supplement the process. Recent research gives greater insight, evidence, and, most importantly, the agency to build efficient practice approaches to serve our students in the ever-changing, variable practice conditions.
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Appendix 2

Brown’s (1996) “Principals of daily practice” (p. 116-117)

1. Take time to loosen your body to a state of release. Many people find this difficult because it isn't "singing." People seem to think that if they are going to study singing, any- thing that does not involve the use of the voice is a waste of time. "It is what we think we know already that often prevents us from learning" (Claude Bernard).

2. Establish body alignment and awareness of involuntary breathing. "The more you use your body sense the more developed it will become…. Gradually you will experience a sense of great release and deep satisfaction Gradually you wil as your Inhalations function more on their own with less help from you" (Speads, 1978, pp. 8 & 11).

3. Think the sound and allow the airflow to do the work. Remember that your goal is to achieve the greatest free- dom with the least amount of effort for the end result. The "trick is to let the body give up the inappropriate patterns without forcing it" (Ristad, 1982, p. 121).

4. Warm up the vocal muscles daily, calling on automatic pitch adjustments that are free from hyperfunction. Review Chapter IV if necessary. The great Russian pianist Anton Rubenstein is quoted as having said, "If I miss practice one day, I can tell. If I miss practice two days, my friends can tell. If I miss practice three days, my audience can tell." If the nerves are not called upon for their maxmum saturation, they will be less responsive (Sherrington, 1961).

5. Remember that each voice is different. Each singer develops at his or her own pace, independent of what anyone else is doing or has ever done. "The singing voice needs time for full development" (Brodnitz, 1953, p. 74). Good habits established early on become a foundation for all that follows. As you repeat each action, it becomes easier and easier. Soon, you will have formed habits ready to serve you as you need them.

6. Don't hurry. It takes time to develop the trust and confi- dence necessary to let go and let your voice show you what it can do. Keep in mind the adage. "It isn't the mountains ahead that wear you out, it's the grain of sand in your shoe." Divide your practice into several short periods rather than singing for an hour, especially at the beginning. In time, your endurance will grow, but go at your own pace. 
7. Regardless of where you begin, your goal is full development, that is, to fill in those areas that are weak and missing. I compare the finished product to a circle, the ideal being optimum development of all segments within the circle (Figure XI-1). One student might begin studies with strengths in areas 12 to 2, 5 to 6, and 8 to 12: another, with strengths in areas 2 to 4, 8 to 10, and 11 to 12. In the beginning chapters of this book, I presented a series of exercises in what I believe to be a natural sequence of development. Perhaps this circle can serve as an outline to diagnose missing qualities in your voice. An accomplished artist will leave none of the segments weak enough to be noticed. Although the segments are equal in the Illustration, they have varying degrees of importance.
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Appendix 3

Brown’s (1996) “Working on a new song” recommendations for “getting music into your voice” (p. 120). 

1. The melody can be sung through as a vocal exercise on any easy vowel sound. Pay no attention to dynamics at first.

2. If you find a particular section of the song vocally difficult, lif that phrase out of context and practice it as a vocal exercise singing it a bit lower or higher until the notes come easily.

3. Next, vocalize the song on the vowels of the words only Pay attention to where the breaths should be taken. 4. Gradually introduce the consonants, pronouncing ther

very lightly and loosely at first. 5. See if you are able to perform at the proper tempo an move smoothly into any tempo changes.

6. Begin to feel the true value of the consonants and when stresses need to be given. Work on this stage until all consonants have their proper value and intelligibility. 

7. Now work toward the desired dynamic levels. Leave this until last to avoid strain. You should feel that you could do more if you wanted to.... but don't!

8. Present the music with a forward flow, a line, a legato. Let move so that it expresses a continuity from beginning to end.

9. Study a piece backwards, then you know where you're going. Practice what comes at the end, perhaps the last phrase the last page, and be sure you feel confident in singing Then practice the section that precedes this and carry song to the end, continuing this process backwards to beginning of the piece. If a particular section presents ficultly, master it before you try the whole song.


Appendix 4

Chapman and Morris (2023), “The Lesson Format” (p. 238-240)

The Warm-Up
There is a large amount of confusion about what is a warm-up and what is a technical exercise. Many of our favorite exercises can do double duty, as it were, but it is important that the warm-up serves its main function, which is to prepare the voice for work. The singing instrument consists of our whole body, not just our vocal tract, so consideration should be given to warming up the whole instrument, not just the larynx.

■Physical warm-ups and stretches

■These exercises focus on postural alignment and the release
of any held body tensions.

■A warm-up of the respiratory system

■These exercises ensure that correct abdomino-diaphragmatic breathing is trained, well established, and practiced.

■A warm-up of the phonatory system based on a scientific sports exercise approach

■Gentle stretches of the voice using ascending and descending pitch glides. We often use glides over a major third or a perfect fifth on a semi-occluded vocal tract (SOVT) posture in a comfortable range.

■Gliding up an ascending fifth and then singing each note of a descending 5-note scale using an SOVT,

■Singing 5- or 9-note scales ascending then descending on an SOVT, gradually extending the range by semitones until the whole compass of the voice has been used.

■Singing 5- or 9-note scales on an ascending SOVT but then descending on a vowel sound.

Voice Building: Technical and Voice Function Exercises
These exercises are chosen by the teacher to address vocal development or to correct technique. Many of these, such as our rolled "r" (/rr/) scale, dovetail from the warm-up but in this section of the lesson the rolled "r" scales, for example, may serve more specific purposes, i.e., range extension, the transition between laryngeal registers (M1, M2, M3), breath connection, and the addition of collar connection. It is the teacher's job to know why a technical exercise has been prescribed, as it is often not appropriate to call these types of exercises (many of which are presented in this chapter) warm-ups, as they are not prepar ing the voice for work but growing, building, developing and/or adjust ing the voice. Teachers need to have a plan for prescribing technical exercises based on their assessment of the student's voice. It is also important to explain, often simply, the purpose of exercises to the singer. The singer should know why they are required to practice a particu- lar exercise as this knowledge fosters autonomy in the singer's learn- ing process This is especially important when working with the more advanced student or professional singer, as they may be away from their teacher often, perhaps on tour. Singers require this knowledge to practice effectively and with confidence which allows them to access technical solutions to any problems that arise based on exercises they know and understand.

From Exercises to Repertoire
In this section of the lesson the teacher is trying to "tie in" the technical work carried out into the student's singing of repertoire. Sometimes, it is appropriate to temporarily abandon a song or aria, make an exercise of a troublesome phrase or run a technical exercise to correct and assist the student, before returning to the repertoire. This provides an opportunity for the student to connect simultaneously to both the musical and artistic components of their craft. Even singers experiencing quite severe vocal or technical difficulties need to experience some of this in every lesson. For a very young student, this may be a much greater proportion of their lesson, as it is vitally important to foster their love of music and singing. Ideally, the student should be given the opportunity to sing the whole piece through, at least once, without being stopped by the teacher. This can often be a difficult discipline for the teacher to master, as sometimes, it is important for the teacher to notice the technical issues but refrain from interfering until a later, more appropriate, time.

The Cool Down
This is a very brief section at the end of the lesson, no more than a few minutes, where the teacher helps return the singer's vocal tract back to a neutral speech setting from the wider, longer and deeper one required for classical singing. The cool down is more important for those who have been singing at the extremes of the vocal range, but it should occur for all singers. The cool down is in essence a reversal of the warm-up. Cool down exercises head toward neutral so, high voices glide down toward speech and, sometimes, very low voices need to glide up toward a speech setting. Descending sirens on SOVTs are an excellent way to "unload" the vocal tract and return it back to its neutral setting. Straw work, bubble phonation, Lax Vox and Accent Method fricative consonants, are also very helpful in the cool down phase (Ragan, 2016). A voice is returned to neutral when the singer can perform some gentle low creak (vocal fry or M0).


















Appendix 5

Beynon, 2020 “Practicing Perfectly: A cyclical model to improve singing.” (p. 179).
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“Model of personalized learning for the student” (p.179)

1. Reflection and self-assessment of one's singing is a difficult process but can be broken down into component parts, such as breathing, resonance, etc. Upon recognition and acceptance of an element of singing that requires immediate or long-term improvement, the learner becomes involved in self-reflection and ultimately goal-setting in the (re)training process. Goal setting for the singer involves the development of a personalized learning map or flow- chart, where student and teacher/conductor map out strategies as well as requisite rehearsal periods leading to a performance, while paying attention to such aspects as examining the new learning as deeply as possible, giving consideration to personal health and well-being, and so on.

2. Using the personalized learning map as a guide, the singer schedules appropriate time and place for deliberate practice, or as might be described "practicing perfectly", understanding that the thought processes of thinking deeply about the new learning may be as valuable as actually practicing the new skill. Internalizing the cognitive processes in the new learning may help skill development in the training process. As part of individualized learning pat-terns, students will be the best determiners of when optimal learning for them occurs and should be encouraged to list and reflect on the techniques and steps in the process of new learning. 

3. Determining the content and tools is a critical step in the learning model. Whether it be repertoire selection, exercises, or making and analysing recordings of their practice to support learning development, the teacher as coach can support the learning from their expert experience, helping the student find the optimal tools for development. As such, the student develops their own playlist of rehearsal techniques that help to train them into the new learning.

4.  To achieve mastery, the steps in the learning map will involve elements of cognitive dissonance in varying degrees that lead eventually but unevenly to adoption in performance. For every planned learning, there may be backward steps in practice as old habits are unlearned (as described by Lirio), but eventually become part of regular cognition and technique. Each is ultimately proven through performance either in the studio, rehearsal, or on stage.

5.   All learning is cyclical. While the content of the learning continually changes, the model of individualized learning as described in the four steps above becomes repetitive as the learner reaches a goal but realizes there is more to be achieved. The learner becomes involved once again in the reflective, self-assessment process to determine next steps and should review the original learning map. Gathering and analyzing feedback from varied sources, such as teacher, audience, peers, and/or listening to recordings of their performance, determines their learning is critical in the learning process. As this process cycles the learner back to Step 1, the self-assessment mode, it may seem like starting over again. However, the determination to develop a new or revised learning map to grow forward in performance scaffolds the learner to a higher plane. Over time, the learner develops a series of learning maps that continuously overlap but require the learner to practice, reflect on, and evaluate their own success in meeting their learning goals or mastering new skills.
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Dr. Titze's Favorite Five vocal warmups for singers 
http://ncvs.org/e-learning/warmup.html 



 
 



1. Lip trill, tongue trill, 
humming,  
or phonation into 
narrow tubes  
(all partial occlusions 
of vocal  
tract) on glides, 
scales, or  
arpeggios 



● Gets respiratory muscles into full action rapidly 
● Minimizes upward force on vocal folds because of positive 



oral pressure 
● Spreads the vocal folds to vibrate their edges only 
● Lowers phonation threshold pressure by providing an inertive 



acoustic load 



2 Two-octave pitch 
glides, up  
and down, high 
vowels /i/ or /u/ 



● Low chest to high pure falsetto 
● mixed voice 
● Gives maximal stretch to vocal folds (first ligament, then 



muscle) 
● Maximum dichotomy between TA and CT muscles; then unity 



between them 
● Avoids the difficult passaggi 
● Gets Fo above F1 for varying acoustic loads 



3. Forward tongue roll 
and  
extension, vowel 
sequence 
/a/-/i/, scales 



● Creates independence between the phonatory and 
articulatory structures 



● Loosens tongue and jaw 
● Helps keep vertical larynx position stable during articulation 



4. Messa di voce, 
proceeding  
from a partially 
occluded tract,  
to high vowels, to 
low vowels 



● Engages the layers of vocal fold tissue gradually in vibration, 
medial to lateral 



● Help singer match tension in muscle to tension in ligament 
● Tests symmetry of crescendo versus decrescendo control 



under changing respiratory conditions 
● Makes all intrinsic muscles of the larynx work in coordination 



with changing lung pressure 



5. Staccato on 
arpeggios ● Elicits clean and rapid voice onset, establishing a dominant 



mode of vibration 
● Trains adductor/abductor muscles simultaneously with tensor 



muscles during pitch change 
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(López-Hernández, 2023) 
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      PIANO    WATER   
    
    
                                                          Note: This acronym can be completed out of order.   



CONCEPTOS A TRABAJAR  PENSAMIENTO  ACCIÓN  SENSACIÓN/RESULTADO  EXPERIENCIA  



Technical Work. 
Repertoire Work 
Goals or Objectives 



Guide Questions: 
What did you think to accomplish that 
action? What happened before you 
sang? 



Guide Question: 
What action did you execute? How 
did you do that? 



Guide Question: 
What was the sensation? How or what 
was the result? What happened? 



Description of my experience. How 
did that make me feel as a 
student/singer? 



1)  
  
  
  
   



        



2)  
   
  
  
  



        



3)          



Stop Moment / Go Moment/Reflections:  
  
____________________________________________________________________________________________________________________________________________________________________________________  
 
____________________________________________________________________________________________________________________________________________________________________________________  



 



PARE/PASE (STOP/GO)  
  
NAME:  _________________________________________________ 



  
DATE:  _____________     TIME: __________ 
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Figure XI-1. The areas of study that lead to optimum development of singing.




