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Assessment I  

The portfolio  
Create and implement a study into a specific and complex area of the individual’s own practice. An introductory section which provides a rationale for the selected area of study, evidencing its occupational context and its relevance to the learner’s developmental needs.  

1. Introduction and rationale  

Throughout this independent study, I will lead an investigation considering the literature and theories about Motor Learning Theory as a way to improve my teaching skills and better understand the way I can optimize my performance as a singing teacher and vocal coach. To contextualize, at the beginning of this study I had the idea to investigate twang voice quality in some students for the research on module 3. However, after beginning my research and due to the feedback on my work, I realized that I was too focused on the technique itself per se and I forgot to include and assess aspects about the teaching - learning process itself. That is the rationale for my decision to study and conduct this investigation about motor learning theory. Motor learning seems to be the way that human beings acquire motor skills such as speech, sports, playing musical instruments and singing. My supposition is that I have dedicated too much time to the study of singing performance, and continuously voice science, but I think there is a gap between vocal technique (that is, what we teach) and the way we transfer the vocal technique (how we teach it). That is the gap I will attempt to fill. I am also interested in studying more thoroughly and understanding how students learn.    

The first time I heard about Motor learning theory was from Dr. Marco Guzman, who mentioned the term on a short course about Semi Occluded Vocal Tract exercises. He explained motor learning theory in relation to voice rehabilitation. Immediately after that, I thought about the importance of it and how its use could be applied on voice training. Marco Guzman is a recognized Voice pathologist and researcher in Chile. Moreover, I made an internship with him in the otorhinolaryngology department in a private clinic in Santiago de Chile. Throughout such experience, I observed that speech language pathologists have strategies and tools to construct their sessions, expecting a permanent change in patient’s vocal behaviour, something that, in my experience, is very rare on voice teachers, who usually base the structure of their lessons on an acquired structure by repetition or just by trusting their intuition.  

At the present time, I am working as a freelance singing teacher, regularly delivering voice lessons and as a vocal coach and preparing recording artists for live performances, recording sessions and TV and Radio shows. I have dedicated the last thirteen years of my life to be a voice teacher and, during all of such time, I have kept studying and working simultaneously. I am a very rational, restless and reflective person and, because of that, I am always evaluating my development along my professional practice and looking into ways to improve my approach, techniques and delivery. In that context, a question came to mind several years ago; what is the main goal when improving the vocal skills of our clients or students? My first idea was: to develop the best vocal performance they can give –and even more importantly – to promote a self-sureness and comfort with them and in their voices, because I am very sure, since I have witnessed it at first hand, that a student’s state of mind affects vocal performance, no matter how many years of live performances or how consolidated a career may a student have. My principal aim is to find how I could optimize the teaching of vocal technique on weekly lessons. That is the main reason that made me decide to look for scientific knowledge that could contribute as the best way to deliver the most effective teaching as possible.  

It is important to mention that it is not the same to know about vocal technique that to know how to teach a voice technique. Lawrence Indik (2006) summarized this idea commenting that a great singer not necessarily is a good singing teacher. Based on my own experience, I can confirm that Lawrence Indik’s assertion is correct, especially with regard to singers that were born with some natural singing and vocal skills that, as a consequence, did not have or did not require a rigorous training or a long way looking for several vocal and pedagogical skills.  

Lynn Helding (Singer and singing voice specialist) concluded that perceptual motor learning has its roots in psychology and kinesiology (Helding, 2015). Motor learning theory had its initial studies focused on sports (Helding, 2008). Indeed, I found a lot of literature on motor learning theory related to sports. Further, she concluded that Motor learning theory included studies allied to neurophysiology, learning and psychophysiology (Helding, 2008).   

Something that caught my attention in one of the first articles that I read, which is the commentaries about the distance between voice scientists and voice pedagogues, I.e., voice science and vocal art. Lynn Helding mentioned this issue in her publication of 2008, describing many comments of singing teachers that reported their experiences in voice symposiums. They found a lot of hard voice science contents and not much about art or pedagogy. This is a very important point considering that, typically, it is not easy for singing teachers to access the knowledge that scientists have gained in related aspects of their teaching, resulting in many scientific contributions being left on the shelfs rather than being applied to actual teaching lessons. This leads to an unbeneficial distancing between voice teachers and science. In my experience, it is common that some voice teachers feel the science as an enemy and not as a helpful tool. I believe it is important to stimulate the resumption of an harmonious relation between researchers and voice teachers. 
 
To conclude my rationale, I have the hypothesis that motor learning is an important aspect of voice pedagogy, principally because it is the way that human beings acquire any long term motor skills (walking, driving, talking, singing, playing instruments, etc.) throughout their lives, and this knowledge is essential for voice teachers to efficiently transfer voice skills. Finally, after searching for diverse information about motor learning, I think I will be able to find numerous articles and pieces with information about motor learning theory related to sports, but I am not sure if I will be able to find sufficient literature dedicated to motor learning in music, and specifically to singing.   
 
2. Programme of study:  
· Specifies learning and development aims and expected learning outcomes.  
· Sets timescales and review dates agreed with the personal tutor  
· Contextualisation of the study including current literature review in the area.  
· Identifies activities to be undertaken with methods and resources to be used. 


  
Specifies learning and development aims and expected learning outcomes:  
The aims of this project are:  

· To investigate about motor learning theory and extend my knowledge about it.  
· To learn the principles of motor learning theory. 
· To widen my knowledge about literature review process. 
· To understand the importance of long-term learning.  
· To relate vocal technique to learning process.  
· To comprehend the difference between implicit and explicit memory.  
· To reflect about the potential impact this knowledge during my professional practice.  

The expected learning outcomes of this project are: 
 
· To optimize my teaching performance, taking advantage of the knowledge of motor learning theory.  
· To know how to apply the most beneficial way to technical long term acquisition 
· To reflect about my experience as a student (learning process) and as a teacher (teaching process) and evaluate, based on the new knowledge acquired about how memory works. 
· To develop strategies to apply the principles of motor learning during future voice lessons. 
  











The Gantt chart below proposes a timescale designed for this independent study.  

Gantt Chart  
  
	Task / Deadline date 
	10/9/21 
	30/9/21 
	14/10/21 
	10/11/21 
	23/11/21 
	4/12/21 
	16/12/21 
	14/1/22 

	Meeting with tutor to decide the topic 
	  
	  
	  
	  
	  
	  
	  
	  

	Study the handbook in order to define aims and learning outcomes 
	  
	  
	  
	  
	  
	  
	  
	  

	Reflect about the importance of the topic in my professional practice 
	  
	  
	  
	  
	  
	  
	  
	  

	Search and select the literature 
	  
	  
	  
	  
	  
	  
	  
	  

	Study the literature selected according to the aims 
	  
	  
	  
	  
	  
	  
	  
	  

	Meeting with tutor 
	  
	  
	  
	  
	  
	  
	  
	  

	Draft submission 
	  
	  
	  
	  
	  
	  
	  
	  

	Final Meeting with tutor 
	  
	  
	  
	  
	  
	  
	  
	  

	Final submission 
	  
	  
	  
	  
	  
	  
	  
	  


  









3. Literature review process   

It is my first time on reviewing literature about motor learning theory, and since it is the first time on it, I decided to read literature about review process theory and to structure the analysis for this work from what researchers suggest. A first observation that caught my attention is a Boote and Beile’s conclusion; “a researcher cannot perform significant research without first understanding the literature in the field” (Boote & Beile, 2005, p. 3). Literature review process in an indispensable step on research, particularly because it helps to place the investigation and sustain it theoretically and conceptually on the work of previous researchers (Arnau, 2020).  
From an ontological point of view and its main question; what is there to be known? (Costley et al., 2010), my supposition is that there is a strong link between mind and body in singing that must not be left unstudied in voice pedagogy, but it is necessary to comprehend that there are undividable parts of the “being” (ontology). Through the understanding of this relation (in this case related to the study of memory and how it works) it is possible to be an efficient guide for students and clients. 

From an epistemological point of view, and answering the epistemology main question; how do we know what there is to be known? (Costley et al., 2010), my beliefs are that through the knowledge about the learning process will increase from the study of the selected investigations of motor learning (that are there to be known), thus teaching would be more efficient to develop some vocal skills on students with a solid understanding and comprehension about how the “beings” learn (ontology). 

Cooper (1984), proposed five stages exist for conducting a literature review, they are: 1) problem formulation, 2) data collection, 3) data evaluation, 4) analysis and interpretation, and 5) public presentation. For Randolph (2009), the key components for a literature review are 1) a rationale for conducting the review, 2) questions or hypotheses that guide the research, 3) an explicit plan for collecting data, including how units will be chosen, 4) a plan for analysing the data, and 5) a plan for presenting the data. Bootes and Beile (2005) designed a rubric with five categories for a literature review evaluation. The five categories are; 1) coverage, 2) synthesis, 3) methodology, 4) significance, and 5) rhetoric.   

I designed a plan to develop and guide the study into five steps. I felt comfortable with the structure proposed by Randolph (2009). His structure for literature review is an adaptation of the five proposal stages (mentioned above) of Cooper’s conducting literature review (1984). 
(a) A rationale for conducting the review; as I mentioned on the introduction, my rationale has relation with a necessity to go deep in the study of the motor skills acquisition. Since I noticed that I had a lack of pedagogical evaluation on the twang voice technique investigation, I am interested in performing and including analysis about the learning response on students in my future works. That is the main reason for having chosen motor learning theory as the object of this particular study. 

(b) Research questions or hypotheses that guide the research; since the rationale, my hypothesis is that motor learning theory is a fundamental tool for voice teachers. Considering the aims of this independent study, I was able to formulate five structural questions to guide the research: 

1. What is motor learning theory? How is it related to voice pedagogy? 
2. How does memory work? How many memories exist? If there are more than one, which are the types of memories? 
3. What does long term memory mean? What does long term learning mean?  
4. Which are the benefits of knowing the fundamentals of motor learning theory? 
5. What are the principles of motor learning? 
6. How could I apply the above to voice lesson? Which strategies could be applied to optimize long term learning in voice training? 

(c) An explicit plan for collecting data, including how units will be chosen; searching literature was a difficult step, basically because there is plenty of research, pieces and information on the subject, but commonly related to other areas and not to vocal training or music in general. I want to start from the most general concepts and build my way to more specific readings, as a way of building a strong foundation before going into the more detailed aspects of motor learning theory applied to my specific field. Because of that, I want to start selecting articles and books chapters about the origin of motor learning theory. Then, I plan to continue to motor learning theory applied in practice. After that, I will move to an approach of motor learning theory related to voice (I.e., voice rehabilitation), and, finally, I will focus on motor learning theory specifically applied to singing. When selecting the literature, I will apply my previously defined questions and hypotheses and will organize readings in relation to their potential usefulness for answering such questions and hypotheses. 

(d) An explicit plan for analysing data; Something that usually works on my study, is to highlight into different colours the main questions I want to respond. In this case I will divide the core of this study in responding the six questions proposed above, which are aligned with the aims and learning outcomes. 

(e) A plan for presenting data; the data will be presented on the second assessment, through a recollection of the most influential information obtained in the literature selected. Also, it includes a reflection about the actual strategies applied on lessons, and the potential strategies to improve on the performance to know “how to teach”. I refer to potential strategies, since I am uncertain if they will work and how. 
A strategy that I think could help to organize and summarize the main ideas about motor learning theory is to create a conceptual map with the themes I consider the fundamentals of it. 

To perform a thorough search of relevant information, I started searching literature on the folders of Voice Study Centre MA’s student system, and I found articles from the Journal of Singing of the National Association of Teachers of Singing (NATS), the Journal of Voice, the Journal of Research in Music education, and several book chapters. I returned to my previous readings and research about reflective models and to study them further, and this time I also included a selection of articles and books about the literature review process. To continue, I started to search for literature about motor learning and memory in different areas. At the same time, I requested literature recommendations to some speech language pathologists, who suggested me to start by reading the book “Vocology” of Ingo Titze and Katherine Verdolini Abbot, published in 2012. The book has a chapter dedicated specially to motor learning theory related to voice rehabilitation and voice training (chapter 7). I believe it was a solid basis for me to dive into the comprehension of motor learning theory. 

Contextualizing about the areas of research where I found literature, Maxfield (2011) affirmed that the study of theory around human learning and understanding has an enormous volume of research in the 20th century, by the hand of educational theorists and psychologists such as John Dewey, Jean Piaget, Lev Vygotsky, Robert Gagne, among others. As previously stated, Lynn Helding (2008) affirmed that different areas as neurophysiology, learning and psychophysiology have studied motor learning theory. As suspected, I did not find too much literature about motor learning theory related to singing. However, I was prepared to find far less than what I eventually was able to find with regard to this specific field. There are a few voice scientists that have investigated and published about motor learning theory related to vocal training, especially in the last decade. For example, Lynn Helding, Christine Bergan and Katherine Verdolini. This is very useful considering that, in general, there are numerous studies, articles and publications associated to sports and vocal rehabilitation than to singing. Next, I started to read the literature and select which could contribute the most to my step plan, considering the aims and the expected outcomes that I decided to study, I selected around fifty articles and ten books to sustain this study. Finally, I started the process of reflection in action and reflection on action (Schön, 1983), reflecting about personal experiences as a student and as a teacher.  

I will use a hermeneutical approach to interpret the literature previously selected. Kakkori (2009) defines hermeneutics as the study of the processes of interpretation. According to Estearby Smith, et al. (2012) it emerged in Germany in the protestant groups, in the 1700th century. (Estearby Smith, et al. 2012). 

4. Reflective model   
A written review, you are required to critically reflect to the learning experience you have undertaken, considering what you have studied, and how you studied. What was positive and difficult about your experience? What might you do differently in the future? You might find it useful to include a reflective model as the basis of your critical and objective review.  

The purpose of this independent study was to fill the gap between voice technique and teaching strategies related to motor learning theory, as applied to voice pedagogy. Based on my recent experiences, I consider this study the most useful that I have made to this date, especially because the topic I chose represents the basis of an optimal teaching process that I did not study neither in my music bachelor nor in my education bachelor. On the other hand, the structure requested led me to developing a personal strategy to select, read, study and reflect across my professional practice more thoroughly.  

A reflective model that I thought it could help me for the literature review process during this investigation is the model proposed by Donald Schön on his book of 1983 “The reflective practitioner”, which is divided into two steps: reflection in action (a reflection during the event) and reflection on action (a reflection after the event). As I planned on my timescale, I decided to study the literature along the most part of this independent study, and during this process I continued to work as singing teacher, so I found myself disputing with the structure and the performance on my lessons, applying reflection in action, (Schön 1983). During all the months I worked on this independent study, I found research that shed a light on the way that I optimize the routine, that will be summarized in the second part of this work.  

On the other hand, I practiced reflection on action (Schön, 1983) looking back on my experience as a student. I studied a Bachelor in Music performance (B.M), in CCM singing performance and a Bachelor in Education (B.Ed.) in Music pedagogy. Reflecting about my experience on the bachelor in singing performance, I started to remember how many times I felt that my learning process was too slow and weak. It was recurrent for me to reach a high note during a lesson, only to lose it by the time I got home. A vivid memory appeared during the reflection; In my last year on the bachelor, I was confused about the breathing management technique, also known as apoggio or breath support. My mind was focused on the movement itself and I remember that my hesitation was permanent; I recall questioning: does my abdomen have to pull in or to pull out? How many movements does the breathing require? Where is my diaphragm? How much force do have to put on my abdomen? If I do not push my diaphragm, won’t I be able to sing a high note? These are only a few examples of the constant questions that kept clouding my study.  

It was really difficult for me to understand, acquire and connect with the breathing mechanism my teacher was training me to do independently of my voice. At the present, I suspect that she herself may have been unable to have access to knowledge about motor learning principles that may have contributed to guiding me, as a student, through the process of learning such breathing mechanism: the use of verbal instructions, the use of external focus, a vision of excessive subglottic pressure independently of voice production, lack of motor skill acquiring strategies, shortage of vocal exercises, etc. Finally, I finished my bachelor on singing performance regrettably very insecure of my voice, thinking and feeling I had not a solid voice technique because I did not understand / memorize / apply the mechanism during the singing. My teacher insisted in that all my vocal issues had a relation with a lack of a correct breath support, but she did not give me specific suggestions on how to train it efficiently. At this moment of my life, I understand that breath support is a mechanical or motor act that must be trained with its basis on motor learning principles. After this reflection, I concluded that, during my learning experience, I received very few motor learning enhancers. Moreover, looking it in retrospective and with some distance from my state of mind at the time, I believe my psychology and self-secureness was affected. This memory shed a light on the importance that voice teachers have not only in the vocal skills of the students, but in their emotions, confidence and wellbeing.   

Reflecting on action (Schön, 1983), I believe at the present many singing methods exist all over the world. The traditional singing method usually has its roots in classical singing, which was born since decades ago. Another has born in the latest years and is commonly related to Contemporary Commercial Music (CCM). The majority of the methods that I have studied suggests exercises to develop different vocal skills, correct vocal difficulties and train musical abilities, but they do not have suggestions about how to promote the principles of motor learning theory.  

I would like to mention the time shortage as my main difficulty to do this assignment, because it coincided with the preparations of my marriage and the event itself, at the same time raising my 18 month’s old son. Also, I had to keep working imparting voice lessons. Parallel of all the tasks described, I had to coach for two weeks to a famous Chilean singer (a student of mine) who needed to be prepared vocally for a massive show. Besides all of that, it coincided with the holidays of the end of the year. This situation generated that I felt struggled with the time management. 
On the other hand, as English is my second language, naturally I need more time than a native English speaker to understand the literature, especially scientific literature which is even more difficult, and thus to write in academic English. On the advantageous side, I could manage the time of study at my disposal, preparing a plan according to all the activities that I proposed myself to do this year. For this purpose, I designed a structured schedule with daily hours dedicated to do all the activities to perform the study, aligned to the timescale proposed above.  

Something that I would do different in the future is to plan my study time schedule with more time. I felt really anxious and nervous about the deadlines, but as I mention above, it coincided with busy months on my personal life. Also, I think I will take advanced English lessons to upgrade my language abilities, especially because academic English requires a high level of understanding and writing (Reflection on action, Schön, 1983).   
To summarize my critical reflection, I recognize that I found myself the last years principally focused on the study of the anatomy and vocal techniques and having a lack on the pedagogical strategies and forgetting about the learning process. From the beginning of this work, I started to record some lessons to go back to them, analyse them and be conscious about the type of strategies and instructions that I was using. After the analysis of the recorded lessons, I tried to identify some changes I could do to improve my performance as a singing teacher, by the hand of the new information that this investigation brought to me. 
  
Assessment II  
Written assignment  
· Research, and critically analyse theories and methodologies relevant to their specified are of study, and critically evaluate the actual and/or potential impact of applying the learning acquired to their professional practice.  
  
A study of Motor learning theory in voice pedagogy  

Introduction  
The objective of this independent study is to explore the literature on motor learning theory and evaluate the potential impact of applying its principles turned in strategies along my professional practice and performance. As I mentioned in the assessment one, I had a slight approach about motor learning, but tied with speech language therapy. I have not studied the theory of it applied to singing. Thus, the main goal of this assessment is to gain knowledge about motor learning and reflect about the strategies I currently apply and the possible future options, having a solid understanding of what I am doing and why.  

In order to organize the structure of the second assessment, I chose Borton’s framework guiding reflective activities (Borton, 1970), who based his reflection model into three main questions: ‘What? ‘So what? and ‘now what? For Borton (1970) the first question what? Lead to the description of the object of reflection (What is motor learning theory?). The question ´So what? Conduct to the analysis of the object of reflection (What does this information contribute to my professional practice?), and the third question ‘Now what? Carries into a synthesis and an action plan (What would I do with this information? How can I apply it in my professional practice?). 

The first question What? Guided me to start defining motor learning theory and its importance on vocal pedagogy. That is the main reason why I consider relevant to understand the roots of the words that make up the concept. The word motor came from the Latin word motoris, which means “that produces movement” (Oxford learner dictionary). The other part of the concept is “learn”, which means “to gain knowledge or skill by studying, from experience, from being taught, etc” (Oxford learner dictionary). In summary, the concept of motor learning refers to the natural process through human beings learn a behaviour or motor ability.  

Some authors have studied motor learning theory around sports, occupational therapy, physiotherapy, language therapy and singing. Lynn Helding defined it as; “Motor learning refers to the several-step process by which muscular skills are acquired, retained, and ultimately repeated automatically.” (Helding, L, 2008, p. 417). Christine Bergan defined it on her publication in the Journal of Singing of 2010 as; “Motor learning refers to a set of processes associated with practice or experience leading to relatively permanent changes in the capability for movement” (Bergan, 2010, p. 457). Both definitions contain the concept process on it, and mention the words muscular and movement. Motor learning could be applied to several skills that we have developed during all of our life. An example could be to riding a bike. Most of us learned how to ride a bike when we were kids. Maybe we did not ride it in a couple of years, but the mechanism is not, in the most of the cases, forgotten. It seems like it is the same process that is used to develop a vocal technique.   

Titze and Verdolini (2012) adopted a previous definition of motor learning proposed by Smith and Lee (2010) - “Motor learning is a process, inferred rather than directly observed, which leads to relatively permanent changes in the general capacity for motor performance, as the result of practice or exposure” (Titze and Verdolini, 2012, p. 219). This definition has various key words that helped me to understand the importance of motor learning in a voice lesson. The first key word is process, which means and supports the reason why voice requires months or years of training to produce a permanent and real change on vocal skills. The second key word is inferred, and that is related to the teacher usually inferred through its senses about the improvement of the vocal techniques of its student. The third key concept is permanent changes, which is the main goal of any person who wants to learn something, meaning that what we already learned can be maintained during the time. And the final key concept is practice or exposure, which is associated with the importance of practicing to obtain results in the learning process.  

To continue on the reflection model, I developed a sequence of selected information obtained in the literature to answer; ´So what? and simultaneously I reflected while responding the third question; ´Now what? associating practical strategies that I started to apply, during this investigation, and others that could potentially be applied in voice lessons along my performance in guiding singers (Borton, 1970). 

The importance of the memory  
“The ability to learn starts with the ability to remember. An organism can learn from experience only if it can rewire its nervous system in a lasting way; there can be no learning without memory” (Marcus, 2004). This quote reflects the core of learning; the memory. In various investigations the case of “H.M” is mentioned as one of the most famous cases in the investigation of memory, and maybe one the first that studied about memory related to motor learning. “H.M” was a patient of the Canadian neurologist Dr. Brenda Miller, who suffered epilepsy and received a resection of both temporal lobes. After the surgery, he could not acquire new conscious memories (events or information), but he could acquire new skills or how to do new things when he trained by repeated tasks that involve motor memory (Verdolini, 2000, Indik, 2006). This case opened various hypothesis and much investigations about how memory works. 
According to Dr. Gabriele Wulf (2016), who is a sport scientist that have researched motor learning specially related to sports, “Skilled motor behaviour is foundational to many human activities in daily life (e.g., typing, driving, using tools), sports (e.g., golf, swimming skiing), the performing arts (e.g., singing, playing musical instruments, dancing), occupations such as law enforcement, firefighting, and the military (e.g., piloting aircraft, controlling machines, shooting) and medical professions (e.g., surgery, dentistry)”. 

Most definitions of motor learning include the concept long-term learning on it (Verdolini, 2000, Bergan, 2010). According to Bergan (2010), true learning requires long term retention generalization of the ability, and she is emphatic about that the skill should be performed along the time. In summary, long term learning refers to a learning that remains along the time.   

Some authors have referred to the importance of long term memory in singers, emphasizing the difference between a singer who can maintain the skill obtained before a lesson, and another who can reach the objective during the lesson but cannot repeat it again just forgetting it. That phenomenon is called “the masterclass syndrome” by Lynn Helding (Helding, 2010, Helding, 2008, Nix, 2017). The “masterclass syndrome” problem has its origin in some manipulations that can develop a momentaneous skill, but depress the acquisition of a long term learning (Helding, 2008). A voice teacher should expect to produce a durable learning on students, and the understanding about how memory works is crucial to understand how long term memory works and how to stimulating it during singing lessons.  

Implicit vs explicit memory   
[bookmark: _GoBack]Since the study on H.M. and on amnesiac subjects as well, researchers concluded that human brain has two types of memory (Verdolini 2000, Helding 2008, Indik, 2006). They are called declarative (or explicit) memory, and procedural (or implicit) memory, and both are regulated by different types of encoding processes (Verdolini-Marston and Balota, 1994). Declarative memory depends on brain structures that do not participate on procedural learning and memory. These structures are: the hippocampus, amygdala and thalamus (Titze and Verdolini, 2012).   

Lawrence Indik (2006) defined declarative memory as the memory associated to facts, ideas and events, and it needs awareness. On the other hand, and as its name suggests, procedural memory is related to processes e.g., motor tasks, skills or habits, and it is unconscious. “Implicit memory es reflected by any performance benefit from prior practice or exposure to stimuli, without leaners explicitly remembering those stimuli” (Verdolini, 2000) 

Some authors defined priming as an important part of motor learning. “Priming is an unconscious memory activity in which the mind improves in its ability to recognize and perceive previously experienced phenomena” (Indik, 2006, p. 252).  

For some authors motivation is imperative in the acquisition of motor skills. (Crocco and Meyer, 2021, Titze and Verdolini 2012, Bergan, 2010). The next quote makes emphasis and the importance of motivation; “Teachers may assume that because students are in singing lessons, they are intrinsically motivated. However, successful skill acquisition, learning, and performance require explicit teaching behaviours that enhance student sense of competence, self-efficacy, and autonomy, which in turn make up student motivation. Teachers know that a singer’s emotions influence the physical and psychological mechanisms involved in singing. A student’s level of motivation does the same” (Crocco and Meyer, 2021). Bergan (2010) proposed the question; “How important is intention and desire in learning to sing? And answered, “According to a recent survey of prominent American Voice Teachers, it is crucial, if not fundamental” (Bergan, 2010, p. 412).  

Reflecting on motivation along my practice (Now what?) I remembered various cases, especially in kids, that did not shown animus to taking singing lessons, if not that they took the lessons to fulfil the desire of their parents. 

Principles of motor learning theory  
Many researchers have been studying the principles of motor learning theory since decades related to different areas. To knowing and studying what science says about motor learning and its principles would be the first approach for voice teachers (What?). To continue creating a link applied to practice (so what?) and finally starting applying it on voice lessons (now what?). Unfortunately, the principles of motor learning are not commonly known by the most of voice teachers.  

As I mentioned above, in the next part of the assignment I will refer to several principles of motor learning (So what?) and I will give practical examples of how could it be put into practice each principle in a singing lesson (´Now what?).   

Practice  
Some authors have concluded that practice itself is the single most important tenet in motor learning theory (Helding, 2008). According to Indik (2006) the mind requires time and repetition to acquire a new skill. Titze and Verdolini (2012) described the “law of practice” as a forthright relation between performance and amount of practice. According to Verdolini (2000) this principle is straightforward. To acquire a new skill, it is necessary to practice (Verdolini, 2000). 

An example applied of this principle to a singing lesson (Now what?) could be to give the students a set of exercises to practice daily, considering voice lessons commonly are imparted weekly. It is necessary to stimulate constant practice to develop a specific vocal skill. Reflecting on this principle applied to myself I concluded that even I have learned much theory about anatomy, acoustics and pedagogy in relation with voice, throughout the last two years I have not had sufficient time to practice on my own voice and I think I lost some vocal skills. This decrease on the “law of practice” (governed by the amount of practice) was affected by the pandemic situation, which coincided with my pregnancy and my performance as a mom. 

Type of practice  
The type of practice (also known as practice order) is an important variable in the development of teaching strategies for motor skills. It has been extensively studied for researchers (Bergan, 2010). John Nix (2017) classified practice order into three types: blocked practice, serial practice and random practice. Blocked practice refers to practicing into separate blocks and separate exercises. Serial practice refers to a sequential order that must be repeated in the same order. Random practice means to a practice without a structured sequence. Bergan (2010); and Titze and Verdolini (2012) stated that the most common practice formats are blocked and random.  

Bergan (2010) explained the difference of blocked and random formats in the next quote; “In blocked practice format, tasks are trained sequentially within a session; each specific task is trained completely before practice on remaining tasks begins. In random practice format, tasks are trained in parallel, with practice trials of each task interspersed with practice on the other tasks (in no predetermined or patterned order). For both practice order, the same total number of trials per task is completed” (Bergan, 2010, p. 458).

Some investigations have shown that blocked practice obtain faster the acquisition of skills, but considering learning and retention of the learning, thus long term learning, random practice is more effective (Bergan, 2010, Titze and Verdolini, 2012). The main reason that random practice is more effective to ensure the long term learning is because exist a complete restart of the action to reinforce the cognitive path. Titze and Verdolini (2012) affirmed: “One possible explanation for the random practice effect is the contextual interference hypothesis 1, mentioned previously. Rote repetition of the same action, as occurs in blocked practice, does not require a “full memory reboot” (forgetting and reconstructing). Rather, some part of the recall will still be active during subsequent repetitions of the same behavior in blocked practice” (Titze and Verdolini, 2012, p. 234) 

Reflecting about the potential application on a voice lesson (Now what?) could be distributing the exercises during the lesson and change the order of it non-sequentially, for example, when training matching pitch with a student. Starting with a fifth scale exercise (Exercise A), continuing to an octave glissando exercise (Exercise B), and finishing with a major Triade (Exercise C). The order should be changed without an expected sequence in its daily practice, i.e., day one: A, B, C, day two: B, C, A, day three: C, A, B and continue randomizing the order of the tasks, along each practice. 

Variability of practice   
This principle is related to the variables that are included while practicing the exercises. Variable practice is indispensable for voice training, and some examples are, varying loudness or pitch, in different places, with different audio system, in different physical and emotional environments, etc. (Titze and Verdolini, 2012).  
Applying the ‘Now what? Step, a potential strategy of variability of practice during a voice lesson could be applied changing the variables along the singing performance, i.e., the location, intensity, vowels, consonants, etc. 
One practical example for this principle could be when training vocal registers with a student, and requesting to sing chest register with different vowels, different consonants, with low and high intensity, varying in body positions, sitting or walking, etc. 

Parts vs whole practice  
“The parts approach consists of a practice routine that breaks down the components of the complex task into separate items, followed by the expectation that the final task will be simultaneous execution of those subtasks” (Bergan, 2010, p. 460).   
Some authors have concluded that whole practice approach produced better acquisition, retention and transfer of learning than part practice, even if part of the task was practiced separately first (part – practice). (Bergan, 2010)  

This principle of motor learning could be applied in a voice lesson during training breathing in singing, considering the coordinated work of the three subsystems simultaneously, through a holistic (whole practice) vision of the voice production. An example could be training breathing in a vocal exercise including the three subsystems involved in voice production at the same time, i.e., fifteen minutes of a vocal exercise on a pentatonic scale stimulating a long duration phrase at the end, focusing on breathing, phonation and articulatory – resonance system in the same exercise, and avoiding the common isolating exercises (parts practice) dividing the three subsystems, i.e., fifteen minutes working on breathing, fifteen minutes working on phonation, and fifteen minutes training resonation and articulation. 

Practice schedule  
According to Nix (2017) exist two types of practice schedule: massed practice or distributed practice. “People whose regular learning sessions alternate with periods of respite retain more than piling information on all at once in mega practice sessions. Therefore, practicing every day for one hour would prove more beneficial than twice a week for three and a half hours, even though the total number of hours would be the same” (Bergan, 2010, p. 425)  
Massed practice refers to a one long-duration training session e.g., a complete set of exercises during 2 hours, one time per week. On the other hand, distributed practice refers to a various short-duration training session, e.g., 4 series of exercises of ten minutes. 

Consistency of response to a stimulus  
Also known as Consistency of the map, Titze and Verdolini described this principle on their book Vocology (2012); “Variable practice, with different external conditions, promotes consistency if the target outcome is always the same. Variable target outcomes result in inconsistency. The difference lies in the number of stimuli and the number of responses involved” (Titze and Verdolini, 2012, p. 235).  For Verdolini (2000) it is necessary to be able to perform the skill acquired along with other tasks at the same time to have a consistent learning and a solid acquisition of the skill. 

This motor learning principle could be applied for example while training belting voice technique. A student is starting training belting on its voice, and it accomplished a a successful performance but when something’s change on the external conditions, usually starts to feel its voice tight, and forced. Throughout the lessons presenting different conditions, the student achieves to eradicate the pressed sensation on its throat and starts to feel an easy phonation while practicing the technique. Consistency of the response to a stimulus would be achieved when the student always feels belting voice technique with the same sensation of easy phonation, independently of the external conditions. 

Focus or locus of attention  
Focus of attention is one of the most important aspects during the study of Motor learning theory. Indeed, many researchers have made a special attention to this principle. Focus of attention refers to the place or locus (Helding, 2008) where the practicing put its attention during the exercise or the activity. Two possible focuses of attention exist, they are: internal focus of attention and external focus of attention (Helding, 2008, Helding, 2015). Internal focus of attention refers to the attention of the practitioner is on the biomechanics of the motor task or on the movement itself (Helding, 2008, Atkins 2017). On the other hand, external focus of attention refers that the attention of the practicing is on the movement’s effects (Helding, 2008). Biomechanical instructions are commonly used by voice teachers and referred to a mechanical instruction, e.g., “lift your soft palate”, “drop your jaw”, “open your mouth”, etc. 

Many researches have demonstrated that an internal focus of attention depresses long term learning. Furthermore, have concluded that using an external focus of attention it is possible to obtain better results related to learning outcomes of motor tasks, in comparison to internal focus (Helding, 2018, Nix, 2017, Atkins 2017). 

In order to study the differences between internal and external focus of attention, Dr Wulf (2007) studied two groups of participants balancing on a stabilometer with the goal of keeping the platform in a horizontal position. The first group was instructed to focus on their feet position trying to maintaining horizontally, and the second group was instructed to focus on maintain horizontally two marks that was attached to the platform. Both groups were instructed to look straight ahead but concentrate in feet or markers, respectively. The first group with the focus on their feet was the internal focus sample, and the second group with the focus on the marks was the external focus sample. Participants practiced for two days, with seven 90 s trials each day and reminding them about the focus. The results showed that both groups improved on their performance on maintaining horizontally the stabilometer, but showed a difference in the third day. “Interestingly, even though there were basically no performance differences between the two groups during the first two days, the external focus group demonstrated significantly better balance on a retention test on Day 3. That is, despite the minimal difference in the actual locus of attention (the tips of the feet actually touched the markers), focusing on the movement effect (i.e., the markers) was more effective for learning than focusing on movements of the feet” (Wulf, 2007, p. 41) 

Dr Wulf (2014) is emphatic in her conclusion: “In my review I found no exception to the rule that external focus instructions or feedback result in more effective and efficient performance or learning than those inducing an internal focus” (Wulf, 2016, p. 455).  
An example of using external focus of attention during a singing lesson could be to replace the common strategy of “lift the soft palate” to a sensation I.e., “feel a rush of air entering on your mouth”, promoting avoiding biomechanical instructions. 
Verdolini (2000) presented some strategies for avoiding biomechanical instruction as: I will exemplify with training belting on a student. 
Showing: A usual strategy to replace the verbal instruction is to showing through a voice example belting. The student would look and hear what happen during belting singing. 
Searching: After showing the example the auditory example, it is suggested to ask the sensations on the student, in this case while singing belting. It is a desirable to ask about the sensations when producing belting. I.e., what happen with its vocal tract, abdomen, tongue, among others, to produce a connection between the sensation and remembering the production of the skill. It could develop independence during the study by themselves. 
Negative practice: To test the acquisition of belting, a strategy could be searching an overstate of the opposite sensation. I.e., when reaching the right patron of a health belting production, it is convenient to ask for a non-healthy belting e.g., Asking to producing the negative patron, for example: excessive subglottic pressure, forcing its abdominals, feeling the throat tight, and finally comparing through both sensations when the student sing belting in a correct way and when do not. This strategy could help developing autonomy on the student, recognizing the correct and wrong belting, through sensations. 

Feedback: Frequency and timing  
Another important principle that scientists have investigated is feedback. For Helding (2008) feedback is imperative to the learning process, and she divides it into two types: augmented feedback, that usually comes from another person, e.g., a teacher or coach, and biofeedback, that usually comes from a device, e.g., a recording system (Helding, 2008). Within the augmented feedback are two options to provide information to the student, they are Knowledge of performance (KP) and Knowledge of results (KR). Knowledge of performance (KP) is the feedback associated to performance outcomes, with focus on the biomechanics. Otherwise, Knowledge of results (KR) is the type of feedback commonly associated with external focus. Many studies have shown that knowledge of results (KR) is more beneficial to learning than knowledge of performance (KP).  

Researchers have gone further and have explored about the frequency and timing of it (Helding, 2008., Nix, 2017). Considering the frequency, Helding concluded that for starting students it helps frequent feedback and on the other hand for experienced students, feedback should diminish in frequency. Nix (2017) classified timing in two types: delayed (non-regularly) and concurrent (regularly). For some researchers an excessive of augmented feedback not necessarily is beneficial (Verdolini and Titze, 2012). Helding (2008) concluded that augmented feedback could help in short term performance, but could depress long term learning. Authors as Maxfield (2011) make emphasis on feedback. 

Taking advantage of what studies have shown (Now what?), teachers should use knowledge of results (KR) more often than knowledge of performance (KP). This will stimulate the external focus during the training. As I mentioned on the principle of focus of attention, external focus improves the long term learning. On the other side, reflecting about when it is best to give the feedback during a singing lesson, teachers must consider the level of experience of the student first and then continue deciding about the frequency and timing of it.  

Conclusion  
According to the literature reviewed, my conclusion is that voice teachers should know about motor learning theory to optimize the efficiency of their voice lessons. Most teachers focus time and energy to learn about music and vocal techniques, but usually do not think in the strategies that some researchers have found to produce a more effective and long term learning, even when they are without their teachers or coaches near.  

I am very confident about the positive impact that all this study will have on my performance as a singing teacher and vocal coach, principally because the new knowledge I gained on the literature studied. It was very interesting to know how motor skills can be developed in an optimal way through a set of strategies focused on developing a several strategies associated with vocal performance. As I concluded, motor learning theory represents the first way to follow when it comes to obtaining effective results in the performance of the artists to be vocally trained. In other words, the synergy between motor learning and the singer's emotions and musicality, understanding practicing as the basis for the realization of the performance act, a situation that proposes a field of research, wide and nurtured by some authors, who have contributed to a state of the art, where from my path of interpreter in contemporary commercial music, coach of artists and human beings,  
My challenge is to obtain from this and future researches, the most thorough information possible to create a bridge between art and vocal pedagogy, based on what the psychology and voice science can offer. It is important to always consider that singing is primarily a way of communication, a vessel to express emotions. According to this reflection, the main goal of a voice teacher should be that students sing fluidly, without awareness, for example of their diaphragm or vocal tract, so the voice just comes out. Finally, I hope that, in future years, motor learning can be commonly known and applied among voice teachers. 
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