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1. Introduction 

Throughout my adolescent years, I was an active, engaged, and inspired music student. 

I would spend 5-6 hours practicing piano every day in addition to being a fulltime 

high-school student. I had the fiery passion of a thousand burning suns, and balancing 

my curiosity with my discipline, I thought I was unstoppable. Until I burned out. I 

spent such a large quantity of time practicing that it had affected all other areas of my 

life. By the time I reached my early 20’s, I regularly suffered from mental exhaustion, 

lack of motivation, and I had developed a neurological injury known as focal dystonia. 

Looking at the injury as a blessing, it pushed me to relearn how to practice more 

deliberately and develop sustainable practice habits. I did not know where to start, but 

I knew it was possible, because there were other musicians who practiced less than 

me, yet somehow managed to learn more than me and had more free time on their 

hand. I always considered these people ‘natural learners’ and implied that they had 

good learning genes, but after reading vast amounts of books, research, and interviews, 

I am positive that deliberate practice is something that can be learned. 

 

In my 17 years of playing piano, I have seldom received any advice on how to practice. 

This made me wonder if there was a lack of knowledge on this topic, or if practicing 

yet has to develop as a central topic in the modern music school. Surely enough, when 

I Google ‘music practice’, there are almost a billion results with a ton of research done 

on musical/creative practicing with the research history spanning over the past century. 

Most present-day music teachers focus mainly on the quantity of practice and expect 

their most dedicated students to practice a few hours every day. Consequently, many 

students lock themselves in the 'woodshed’ practicing endless hours every day without 

having obtained the essential information on how to practice deliberately and how to 

engage in metacognition. Practice is central to developing all aspects of musical 

expertise and learning how to practice deliberately is crucial if the aim is to reach one’s 

full musical potential. 

 

1.1 Problem Formulation 

I have decided to write this thesis on the problem formulation, ‘How can teachers help 

dedicated adolescent students enhance practice efficacy?’. 
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Initially, I will go about answering the problem formulation by examining the topics 

deliberate practice and metacognition. These two topics are essential to practice 

efficacy and they will be the groundwork of this thesis. By referring to quantitative 

research from the last 30 years, this thesis will clarify what deliberate practice and 

metacognition are, and what they are not.  

 

After establishing a clear picture about deliberate practice and metacognition, this 

thesis will discuss various metacognitive strategies for enhancing deliberate practice. 

The strategies concern the preparation, execution, and evaluation of practice, and they 

are based on a mix of quantitative research, qualitative research, music literature, and 

interviews. 

 

Thereafter, this thesis will explore the topic of rest and recovery. Deliberate practice 

can only be sustained for limited amounts of time without leading to mental 

exhaustion. Therefore, this thesis will examine what research says about the topic of 

rest and recovery and observe how experts in all work fields recover from deliberate 

practice. 

 

Subsequently, this thesis will examine potential challenges that the dedicated 

adolescent student might experience while practicing. It will look at ways of 

overcoming these challenges by exercising the topics and strategies discussed earlier 

in this thesis in addition to referring to an interview with Prof. Erling R. Eriksen 

(Interview, May 3, 2019) and speaking from personal experience. One of the most 

common challenges among dedicated adolescent students is performance anxiety. This 

is a large topic that has a long research history, but since this topic is not directly 

related to my problem formulation and considering the limited size of this thesis, it 

will not be discussed at length. 

 

In the conclusion, the discussed topics will be summarized, and concrete advice will 

be given to the teacher on how to help dedicated adolescent student practice more 

efficiently by engaging in deliberate practice and metacognition. 

 

Additionally, I have recorded a video lesson on deliberate practice that is uploaded to 

the internet for my students to watch. (Zachariassen, 2019) Several experiments have 
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taken place where the examiners provided students with cassette tapes that contained 

instructions, reminders, and play-along performances. The results indicated that 

model-supported practice was significantly more effective than traditional practice 

(Parncut, McPherson, Barry, & Hallam, 2002, p. 158). 

Considering the fact that the internet is adolescents’ main source of information, I 

believe this might be an effective way of providing adolescent musicians with model-

supported material. 

 

My hope for this thesis is that it will raise awareness on the importance of deliberate 

practice and help dedicated adolescent students develop to their full potential by 

practicing deliberately, engaging in metacognition, obtaining a sustainable practice 

routine, and by avoiding mental exhaustion and injury. 
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2. What is Deliberate Practice? 

The Swedish professor, K. Anders Ericsson, defines deliberate practice as follows: 

 

“Structured activity, often designed by teachers or coaches with the explicit 

goal of increasing an individual’s current level of performance. In contrast to 

work and play, it requires the generation of specific goals for improvement and 

the monitoring of various aspects of performance. Furthermore, deliberate 

practice involves trying to exceed one’s previous limits, which requires full 

concentration and effort. Consequently, it is only possible to engage in these 

activities for a limited amount of time until rest and recuperation are needed” 

(Lehmann, Sloboda & Woody, 2007, p. 65). 

 

This indicates that deliberate practice requires full concentration and effort, setting 

specific goals, monitoring progress, developing musically, and that it is limited in time 

and needs rest and recovery. Deliberate practice not only enables one to learn a given 

piece of music efficiently, it helps one establish generic cognitive representations that 

enables one to understand, operate, memorize, and understand the music in applicable 

ways. These cognitive representations allow mental and physical skills to transfer from 

one piece and difficulty level to the next. Thus, the student who is practicing 

deliberately will not only perform the given piece better but will as an outgrowth 

harvest long-term skills such as understanding of theory, melody, and harmony, 

manipulating feelings appropriately, memorization, motoric skills, prolonged 

concentration, and sight reading. Furthermore, researchers have studied the cerebral 

cortex of musicians through fMRI scans and compared the results of professional 

musicians who practice deliberately and novice musicians who practice less 

deliberately. They found differences in the volume of gray matter in the motor-, 

auditory-, and visuospatial brain regions of professional musicians compared with 

novice musicians and non-musicians (Gaser & Schlaug, 2003). 

 

2.1 Quality and Quantity of Practice 

Ericson, Krampe, and Tesch-Römer (1993) conducted a study on deliberate practice 

where the they observed 30 violin students at the Music Academy in Berlin split into 
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three groups. The students were ranked by their teacher in the following groups: Best, 

good, or aspiring music teachers. Looking at some of the conclusions of the study, it 

is demonstrated that by the time the highest scoring students were twenty, they had 

reached an expert level and had accumulated approximately 10.000 hours of deliberate 

practice, which is double that of their lowest scoring colleagues who had accumulated 

approximately 5000 hours (See figure 1). 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Not only did the highest scoring students practice more than their colleagues, they 

practiced more deliberately. Ericson et al. states that “The goal of deliberate practice 

is not "doing more of the same." Rather, it involves engaging with full concentration 

in a special activity to improve one's performance.” (Ericsson et al., 1993, p. 28-29). 

The highest scoring students were not just repeating themselves aimlessly playing 

through pieces and scales. They were focused, structured, they had clear goals, and 

offered feedback on their progress.  

Ericson et al. state: 

 

“A premise of our theoretical framework is that deliberate practice is not 

inherently enjoyable and that individuals are motivated to engage in it by its 

 
Figure 1 - Estimated accumulated practice hours of violinists at the Music Academy in Berlin 

(Ericsson, Krampe & Tesch-Römer, 1993, p. 17). 
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instrumental value in improving performance. Hence, interested individuals 

need to be engaging in the activity and motivated to improve performance 

before they begin deliberate practice..” (Ericsson et al., 1993, p. 368). 

 

This demonstrates that in order to engage in deliberate practice and dedicate the needed 

time to excel at one’s instrument, one needs to a large degree of motivation - a topic 

that will be explored in chapter 5. 

 

At age 20, the highest scoring students practiced approximately 30 hours a week, 

which adds up to approximately 4 hours a day, compared to their lowest scoring 

colleagues who practiced around 10 hours a week, which adds up to approximately 1.5 

hours a day (See figure 2). 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Captivatingly, the highest scoring students did not measure their practice routine by 

time available, but by “available [mental and physical] resources for effortful 

practice” (Ericsson et al., 1993, p. 391). This means that the highest scoring students 

did not cram in 8 hours a day and sacrifice their mental health in order to practice as 

many hours as possible. They were strategic with their time and energy and practiced 

 
Figure 2 - Estimated amounts of weekly practice of violinists at the Music Academy in Berlin 

(Ericsson et al., 1993, p. 17). 
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those hours they were most awake. Most high scoring students practiced in the 

mornings, took 60-90 minute ‘recovery’ naps in the afternoon, and had a second and/or 

third practice session in the evening. They did not practice in large bulks - they 

distributed their practice hours throughout the day into two or three 60-120-minute 

sessions and used their full concentration to practice for a limited amount of time. 

It seems like 4 hours of deliberate practice a day is the limit for most students – even 

among experts. As Ericson et al. noted, 

 

“deliberate practice is an effortful activity that can be sustained only for a 

limited time each day during extended periods without leading to exhaustion 

(effort constraint). To maximize gains from long-term practice, individuals 

must avoid exhaustion and must limit practice to an amount from which they 

can completely recover on a daily or weekly basis.” (Ericsson et al., 1993, p. 

7). 

 

Taking this into account, it is clear that expert musicians are not as stereotypical as 

they tend to be characterized as. They are highly focused and motivated people who 

do not measure their practice by quantity of time, although they do practice twice as 

much as their peers. They measure their practice by the amount of available mental 

and physical resources for effortful practice. They focus first and foremost on the 

quality of their practice sessions, and in order to achieve quality practice, they structure 

their days in order to practice when they are most awake and take naps in the 

afternoons in order to gain maximum efficacy. Furthermore, they focus on maintaining 

a practice routine that will allow them to fully recover on a daily or weekly basis in 

order to avoid exhaustion and mental fatigue. At the end of the day, they still have as 

much leisure time as their colleagues (Ericsson et al., 1993, p. 15). 

 

2.2 Metacognition 

Another important factor regarding deliberate practice is the topic of metacognition. 

Planning, monitoring, and evaluation of learning; including knowledge of personal 

strengths and weaknesses, and available strategies all concern metacognitive skills 

(Parncut et al., 2002, p. 154). Expert musicians have well-developed metacognitive 

skills that encompass technical challenges, interpretive choices, concentration, 
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planning, and evaluation of progress. Novice musicians show less metacognitive 

awareness, and their concentration tends to rely upon external factors such as 

examinations and concerts (Parncut et al., 2002, p. 154). Contrary to expert musicians, 

when novices practice, they often play unaware through errors without stopping to 

correct them, and it is done with little or no self-regulation. Expert musicians engage 

in metacognition and are more concentrated and effortful, and they set specific goals 

and monitor their progress. 

 

Research shows there is no single strategy expert musicians engage in and that no 

strategy proves to be more effective than others (Parncut et al., 2002, p. 155). Since 

strategies vary greatly with equal effectiveness, the best indicator of musical expertise 

lies not in the strategies the musicians apply, but in the individual’s ability to engage 

in metacognition and thus practice deliberately. 

Bearing this in mind, it is important to distinguish between practicing and playing. As 

mentioned previously, deliberate practice requires one’s full concentration and effort. 

It enhances specific goals setting, progress monitorization, musical development, and 

it is limited in time and needs rest and recovery. Since playing does not require these 

qualities to their fullest extent, it cannot be regarded as deliberate practice unless you 

are practicing a performance (Lehmann, Sloboda. Woody. 2007, p. 65). 

 

Once a certain level of expertise has been attained and the students engage in 

metacognition regularly, they can start utilizing different practice strategies such as 

the ones discussed in chapter 3. Prior to the development of metacognition, learning 

about the nature of particular strategies might be counterproductive since the students 

might engage more in playing than practicing and therefore play through errors 

unnoticed (Parncut et al., 2002, p. 155). 

 

Taking this into account, it would be advisable to teach adolescent students the 

difference between playing and practicing and to talk to them about metacognition 

frequently. Show them how to engage in metacognition in a model approach by 

verbalizing your thoughts as you practice with them in the lesson. Doing this 

frequently will steer the student into engaging in metacognition and thus practice more 

deliberately. 
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3. Strategies for Enhancing Deliberate Practice 

Having obtained the knowledge that deliberate practice is needed in order to become 

an expert performer, it might still be challenging for the student become fully engaged 

in it without having acquired concrete strategies for enhancing deliberate practice. 

Therefore, this chapter will examine multiple strategies regarding the planning, 

preparation, execution, and evaluation of practice. However, when receiving concrete 

strategies, it is of utmost importance to be aware when integrating them into the 

practice routine through the engagement of metacognition. Sometimes, well-meant 

advice comes in form of recipes from teachers, and if not applied thoughtfully, it has 

little or no effect. As the well-informed pianist Tobias Matthay states, slow practice 

without actually imagining the upcoming note in your head “is only a useless fetish” 

(Lehmann et al., 2007, p. 75). Therefore, it would be advisable to demonstrate these 

strategies for the adolescent student only once he/she has developed a firm level of 

metacognition. 

 

3.1 Strategies for Planning and Preparing the Practice Sessions 

As stated earlier, the variety in which musicians practice is wide, and research 

indicates that it is not the strategies that determine the level of musical expertise, but 

the ability of engaging in metacognition and thus practice deliberately (Parncut et al., 

2002, p. 155). 

 

There are two main approaches to practicing: One is planning and preparing the 

practice sessions carefully before practicing physically, and the other one is making 

choices intuitively as one is practicing. Most musicians engage in a blend of the two 

of them, planning larger parts of the music, but deciding intuitively on the smaller 

details of the music. Although most musicians rely on their intuition to make the right 

detailed choices, research shows that students who follow a detailed practice procedure 

make more improvements in their ability to play accurately and musically than their 

colleagues who practice without structure (Parncut et al. 2002, p. 155). 

 

Although strategies vary, planning and preparing one’s practice sessions has its merits. 

If a student makes musical decisions intuitively, there is a greater chance of making 
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choices from a non-deliberate state of mind. Therefore, it is advisable to at least plan 

and prepare the fundamentals of the music beforehand, so that one can become familiar 

enough with the music to make appropriate choices intuitively and diminish non-

deliberate practice (Parncut et al., 2002, p. 156). 

 

One of the first steps of learning a new piece is to get an overview of the given piece. 

• Listen attentively to multiple recordings of the given piece and/or sight read 

thoroughly through the piece to grasp the idea, form, character, mood, and/or 

concept behind the piece. 

• Obtain a good overview of the piece. Study the sheet music carefully and 

become aware of time signature, key signature, tempo, dynamics, character, its 

different voices, and the form of the piece. 

• Read about the history of the piece and its composer. 

• Analyze the technical and musical challenges of the piece and set clear and 

realistic goals. Which sections are the most challenging and will demand the 

most practice time? How long will it take to learn the piece? Which segments 

should be practiced individually? 

 

Once these steps are complete, one should have attained the necessary information to 

practice the piece deliberately and make the appropriate choices intuitively. 

 

3.1.1 The Learning Curve 

Hauge and Wormnes (2014) display a learning curve for optimal performance that can 

steer the student into practicing deliberately. See figure 3. 

This curve presents a way of creating a challenge of healthy difficulty for oneself so 

that it becomes easier to engage in deliberate practice and metacognition. The choice 

of repertoire plays a large role here and pieces should ideally be chosen with one’s 

teacher in order to match the difficulty level with one’s musical ability. 
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For example, let’s say a student is playing a piece which is over his/her current 

technical abilities. The piece is in the stress zone and the student is currently 

overwhelmed by the challenges of the piece. Thus, the student cannot engage in 

deliberate practice and metacognition because of his mental and physical tension. In 

this scenario, the teacher might reconsider the repertoire, but if the student insists on 

the piece and the teacher believes the student can learn the piece, there are ways of 

making a difficult piece more manageable. 

 

Three main approaches of tackling a piece have emerged in recent research. The first 

approach is playing through the piece, not stopping for special treatment on parts of 

the piece. Another approach is breaking the piece down into smaller sections and 

focusing on mastering these sections before attempting to play the full piece. The third 

approach combines the whole-piece and part-piece approaches (Williamon & 

Jørgensen, 2004, p. 92-93). Although the first approach is more common among 

novices than experts, all three approaches have their merits. These depend on how 

much available time the student has to learn the piece, the style and difficulty of the 

music, the student’s familiarity with the piece, the goal of the practice session, and the 

student’s ability to engage in metacognition. Regarding the learning curve, the latter 

two approaches are most appropriate since they concern the planning and preparation 

of the practice sessions. 

 

Looking at the previous example, while the student is gathering information about the 

piece in order to plan and prepare his/her practice sessions, the student can divide the 

 
Figure 3 - Learning Curve (Hauge & Wormnes, 2014). 
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piece into smaller sections in order to make the piece manageable. This way, instead 

of having one large piece in the stress zone, the student has multiple segments in the 

optimum performance zone. The student can then practice these segments deliberately, 

and at the appropriate time, use the third approach to weave the sections together to 

form the whole piece. 

 

3.1.2 Structured Routines for Practice Sessions 

Research has found that conservatory students with the highest level of expertise are 

very structured regarding planning and structure of their practice sessions while novice 

students tend to be less specific about what time they practice (Hallam, Cross, Thaut, 

& Jørgensen, 2009, p. 267). Similarly, the study on deliberate practice (Ericson et al., 

1993) also stated that the highest scoring students were structured with their practice 

sessions – practicing in the mornings, taking naps in the afternoons, and practicing in 

the evenings again. 

 

Since practice is most effective when it is structured in a logical and sequential manner, 

it is advisable for students to evaluate what time/s of the day they are most awake and 

schedule their practice sessions accordingly. 

 

3.2 Execution of Practice 

Execution of practice concerns the strategies the student applies while in the practice 

room. All of these strategies are dependent on the student practicing deliberately and 

engaging in metacognition, and if not done so, they will become useless and might 

even become harmful regarding the tendency to learn mistakes through aimless 

repetitions (Williamon & Jørgensen, 2004, p. 97). 

 

3.2.1 Play-Evaluate-Play 

One of the more common practice strategies is the play-evaluate-play strategy. This is 

where the musician plays a passage, evaluates certain errors, and plays the passage 

again trying to correct the errors. This strategy can be fruitful if used appropriately. If 

this strategy is used while engaged in deliberate practice and engaged in 

metacognition, each repeat will be effortful, and the minimum amount of repeats will 
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be needed to achieve the desired results. However, if this strategy is used while 

engaged in non-deliberate practice or in playing, the repeats will become aimless and 

the student will end up in a cycle of diminishing results. 

 

3.2.2 Reading the Score Carefully 

Regard the score as a source of information for cognitive activity. While practicing, 

use the score to find the appropriate character, phrasings, tempo etc. 

Giving the score large amounts of attention demands great effort and concentration 

and will help the student memorize the piece better, play more convincingly, and find 

the right character (Williamon & Jørgensen, 2004, p. 92). 

 

3.2.3 Kenny Werner Practice Diamond 

World-class pianist, composer, and pedagogue, Kenny Werner (1996) believes that in 

order to play music masterfully, one must play music effortlessly (meaning without 

mental and physical tension). Hence, he designed a model that steers the performer 

into practicing deliberately (Werner, 1996, p. 161). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In this diamond, one must always play effortlessly, and then choose two of the other 

three points when practicing. If one plays effortlessly, plays accurately, and plays the 

 
Figure 4 - Practice Diamond (Werner, 1996). 
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entire example, one must sacrifice playing it fast in order to learn it effortlessly. 

Likewise, if one plays effortlessly, plays fast, and plays accurately, one must sacrifice 

playing the entire example. After mastering all of these points on a section of a piece, 

the section should be learned. Thereafter, one can integrate the model to larger sections 

of the piece or the whole piece. 

 

3.2.4 Three Strategies for Increasing Tempo 

While the Practice Diamond certainly can be used to increase the tempo of a piece, 

research shows that there are three strategies for increasing tempo that are most 

common. 

The first strategy, which is most frequently exercised, is starting a piece slowly and 

gradually increasing the tempo until the desired tempo is achieved. Here it is important 

to object starting out with muscular movements that are far from the muscular demands 

of the final movements since different movements activate different muscles. 

The second strategy alternates between practicing a slow and practicing performance 

tempo. This strategy may be the most effective for increasing tempo since it regularly 

tests one’s ability to play the performance tempo. 

The third strategy is to practice only in performance tempo (Williamon & Jørgensen, 

2004, p. 94). 

 

All these strategies have their merits, but since the general rule of thumb is to practice 

deliberately and engage in metacognition, one should play only as fast as one can 

evaluate and concentrate on and be aware of errors that might slip by unnoticed. As 

the old saying goes “If you can think fast, you can play fast” -Anonymous. 

 

3.2.5 Recording 

Although there is a lack quantitative research on the topic of recording yourself while 

practicing there is a great amount of qualitative research deriving from expert 

musicians including instrument professors, musicologists, elite performers, and music 

doctorates. 

Noa Kageyama, PH.D, is a faculty member at the Julliard School in in New York, US, 

and the founder of the website https://bulletproofmusician.com/. He has written 
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hundreds of articles, many of them including the importance of recording yourself 

while practicing. 

 

Kageyama (2002) argues that we don’t hear ourselves as objectively as we think we 

do and that “our ears lie”. By recording ourselves, we open ourselves to our weak 

spots, and this is essential for engaging in deliberate practice and metacognition 

(Parncut et al., 2002, p. 154).  

By recording ourselves, we engage in deliberate playing as if we were to perform the 

piece or section. When listening to the recording, we engage in metacognition in order 

to plan, monitor, and evaluate our playing. This will help us encompass technical 

challenges, interpretive choices, and helps us with concentration, planning, and 

evaluation of progress (Parncut et al., 2002, p. 154). When we return to practice we 

engage in deliberate practice. It is exactly the switching in between deliberate playing 

and deliberate practicing that develops our abilities further Kageyama argues. 

 

3.2.6 Mental Practice 

One practice strategy that has proven itself useful in multiple studies is mental practice. 

When expert musicians think through music in terms of sound and movement, the 

same brain areas that are stimulated as when they are listening to music and when they 

are physically practicing.  

Mental practice has proven most beneficial when one is familiar with the given piece, 

when one has technical proficiency with the piece, when one can express the given 

task verbally (or musically), when one is mentally fresh, when one practices mentally 

in brief sessions, and when mental practice is combined with physical practice 

(Lehmann et al., 2007, p. 79 & Parncut et al., 2002, p. 153). 

 

There are several strategies for practicing mentally. 

• Listening to the entire piece or sections of the piece mentally. 

• Playing through a section mentally while hearing the sounds and feeling the 

movements in the mind. 

• Reading through the score mentally. 

• Visualizing yourself performing the piece in public. This is especially helpful 

when struggling with performance anxiety. 
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3.3 Evaluation of Learning 

Evaluation of learning is a central part of engaging in metacognition since informative 

feedback is essential to the learning process (Williamon & Jørgensen, 2004, p. 95). 

When practicing, the student should explicitly diagnose his/her strengths and 

weaknesses in order to employ the appropriate solutions for challenging sections and 

for finding suitable solutions for the next rehearsal. This is an area where many 

students could improve – in one study, 60% of students on all levels of expertise left 

errors uncorrected and the errors tended to become permanent (Jørgensen & Hallam, 

2009, p. 269). In another study, only 21% of conservatory students regularly evaluated 

their practice session (Williamon & Jørgensen, 2004, p. 96). 

 

Jørgensen (Williamon & Jørgensen, 2004) demonstrates three strategies for enhancing 

evaluative thoughts. One strategy for enhancing evaluative thoughts is to develop a 

plan for performance using recordings, teachers, sheet music, and intuition while 

practicing. Depending on the student’s ability to engage in metacognition, the degree 

of planning will vary. Accomplished performers are usually expected to develop their 

own individual interpretation of pieces, but it is common and accepted among 

adolescent students to use recordings as a model of performance and to follow the 

advice of their teacher. Another strategy is to be continuously aware of errors while 

practicing so they can be evaluated and improved. The third strategy is to engage in 

self-guidance while practicing. It can be done verbally (“Here comes that difficult 

part”) (“That was too fast, I will slow down a bit”) or by singing along while playing. 

Regardless of the self-guiding being verbally or melodious, it is important for the 

student to give constructive information to him/herself (Williamon & Jørgensen, 2004, 

p. 97). 
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4. Rest and Recovery 

In his 2014 book Rest, Pang explores the topic of rest (Pang, 2014). By studying dozens 

of biographies, articles, and studies, Pang has found various habits that experts in all 

work fields of work share. 

 

4.1 Four Deliberate Hours 

Looking back at the study on deliberate practice, four hours of deliberate practice a 

day seems to be the limit for most students in order to fully recover on a daily or 

weekly basis (Ericsson et al., 1993). Captivatingly, this 4-hour limit spans throughout 

all creative fields. The professors Raymond Van Zelst and Williard Kerr at the Illinois 

Institute of Technology conducted a study on scientists’ work habits and schedules in 

comparison to the number of articles they produced.  

The data revealed an M shaped curve. The scientists who spent 20 hours in the 

laboratory a week (5-day work week) were the most productive. The curve then turned 

downward, and the data revealed that the scientists who worked 35 hours a week were 

half as productive as their colleagues who worked 20 hours a week. After the 35-hour 

bump, the curve turned upwards again and revealed that scientists who spent 50 hours 

a week were effective, though most of the 10-hour days were spent tending machines 

and occasionally taking measurements. The scientists who spent 60+ hours a week 

were the least productive of all (Pang, 2016, p. 62-63). 

 

Using the 20-hour-a-week schedule as a model, similar 4-hour-a-day patterns are very 

common among artists. To name a few noble names, Thomas Mann, Anthony 

Trollope, Charles Dickens, Ernest Hemmingway and Ingmar Bergman are a few of the 

many artists who practiced deliberately four hours every day (Pang, 2016, p. 64-67). 

 

Roughly four hours a day of deliberate practice is enough to reach one’s full potential, 

and it is not too much to ask from the dedicated adolescent student. If the student 

structures his/her practice into several 60-90 minute daily sessions, the student will 

maximize their gains and be able to fully recover on a daily and weekly basis. 
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4.2 Napping and Sleeping 

The high scoring students in the study of deliberate practice recovered effectively by 

taking daily naps (Ericsson et al., 1993). There are a number of studies emphasizing 

the benefits of regular naps. Napping has been acknowledged to improve alertness, 

decrease fatigue, improve concentration, and regular napping is acknowledged to 

improve memory (Pang, 2016, p. 115-116). Some of the renowned composers were 

frequent nappers, among others Ludwig Van Beethoven and Johannes Brahms. 

Friends and relatives of Brahms would occasionally find him napping in cafes, at the 

dinner table, or during musical performances. The conductor Georg Henschel 

famously describes Brahms’ snoring,  

 

“My delight at seeing him take up a book and read in bed was equaled only by 

my horror when, after a few minutes, I saw him blow out the light of his candle. 

A few seconds later the room was fairly ringing with the most unearthly noises 

issuing from his nasal and vocal organs.” (Lewis, 2010, p. 217-218) 

 

Closely related to napping is the natural activity of sleeping. Sleep deprivation has 

immediate effects on your ability to focus, evaluate, perform under pressure, and to be 

creative. Long-term sleep deprivation affects your mental health and your physical 

condition.  

During deep sleep, our bodies release different hormones that repair and replace cells, 

clear out toxins, enhance memory and cognition, and induce neural function (Pang, 

2016, p. 138-143). Sleep enables the brain to repair itself in order to stay healthy. It 

gives it time to process the day’s events, make sense of experiences, and solidify its 

memory of new skills. 

 

In one study (Walker, Brakefield, Seidman, Morgan, Hobson, Stickgold, 2019), the 

researchers assigned finger tapping exercises to two different groups, group one doing 

the exercise in the morning, and group two in the evening. After the initial practice, 

both groups improved equally well. 12 hours later, both groups were tested again - 

group one in the morning after a night’s sleep, and group two in the evening after a 

common day. The results showed a 20% increase improvement in the group one, while 

group two showed no significant additional learning. 
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Taking this into account, it is of utmost importance to prioritize an adequate amount 

of sleep every night in order to function healthily and engage in deliberate practice. 

Furthermore, since napping contains many of the merits of a night’s sleep, napping 

after a practice session will help one learn the practiced sections more effectively. 

 

4.3 The Four Factors of Effective Recovery 

The German psychologist, Sabine Sonnentag, has been exploring the topics of 

recovery, health, and job performance for the last twenty years. Throughout her long 

research career, she has studied how opportunities for recovery affect workers’ health, 

job satisfaction, well-being, resilience, and productivity. Over the decades, studying 

many different professions, her findings have been consistent. Workers who use the 

opportunity to get away from work regularly and devote their energy elsewhere are 

more productive, get along with their colleagues better, focus more intensely on work 

tasks, deal better with work-related challenges, and have better attitudes (Pang, 2016, 

p. 165). 

 

In one study, Sonnentag and her colleagues demonstrate four major factors that 

contribute to recovery: Psychological detachment from work, relaxation, mastery, and 

control (Sonnentag & Fritz, 2007). Similarly, Prof. Erling R. Eriksen (Interview, May 

3, 2019) states that he uses psychological detachment and relaxation for enhancing 

recovery by walking in nature or watching television. 

 

The findings of Sonnentag et al. indicate that recovery is most effective when it 

includes all four factors and that effective recovery is active and not passive. Engaging 

in hobbies is a good way of activating all of these four factors, and this might also 

explain why so many great musicians are avid athletes. 

In order to engage in active recovery, it is advisable to spend a few minutes writing 

down a list of potential hobbies. Here are a few to provide an example: Chess, billiards, 

sports, meditation, hiking, making food, knitting, writing, painting, reading, fishing 

etc. 
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5. Potential Challenges 

In this chapter, we will look at the aforementioned topics and place them in realistic 

settings that dedicated adolescent students might experience. Learning to become an 

expert performer is not a straight road, and when challenges appear it will be helpful 

to have a way of utilizing the information discussed in this thesis. 

 

5.1 Injury 

One of the most common challenges among dedicated adolescent musicians is physical 

injury. Today, 82% of orchestra musicians report they have medical problems, and 

76% report that at least one of these problems has affected their playing (Lehmann et 

al., 2007, p. 70). Among the most common challenges are hearing loss and 

performance anxiety, but different challenges also emerge from every instrument due 

to the physical design of the instrument and the technique required to adapt to the 

design. 

 

When one does not practice deliberately and does not engage in metacognition, certain 

physical and neurological problems may arise. Due to over-practicing and lacking 

concentration on the physical aspect of playing one’s instrument, many young students 

suffer from carpal tunnel syndrome and focal dystonia. These are common injuries 

among musicians, and they will often worsen if not the appropriate action is taken. 

 

Many musicians who suffer from physical problems regularly visit physiotherapists 

and chiropractors, and in some cases, this is an appropriate remedy. Regarding my 

personal experience with focal dystonia, the physiotherapists, chiropractors, and 

osteopaths I visited lacked the specific knowledge of instrument-related muscle-

movement to assist me in recovery. After 1.5 years with focal dystonia and weekly 

meetings with physiotherapists, chiropractors, and osteopaths, there was no 

improvement in the injury. Subsequently, I scheduled a meeting with Tina Margaretta 

Nilssen, founder of Timani, an organization specialized in helping musicians with the 

physical aspect of playing an instrument, and a few weeks following the meeting, my 

injury started improving rapidly. 
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Consequently, if the dedicated adolescent student struggles with physical injury, 

scheduling a meeting with a specialist in both the physiotherapeutic and the musical 

field is highly recommended, whether it be Timani, Alexander Technique, or 

Musicians Yoga. 

Furthermore, engaging in metacognition and deliberate practice will also make one 

more aware of the physical aspect of playing an instrument and will thus be a helpful 

tool to prevent injury. 

 

5.2 Performance Anxiety 

Performance anxiety is one of the most common challenges among dedicated 

adolescent students and it is a topic with a long research history. Since it is not directly 

related to the problem formulation and considering the limited size of this thesis, the 

topic will only be briefly discussed, outlining four strategies for decreasing 

performance anxiety. 

 

In our interview, Prof. Erling R. Eriksen (Interview, May 3, 2019), explains that 

performance anxiety is a part of being human, and that healthy amounts of anxiety can 

contribute to a more sensitive and vulnerable performance. However, many musicians 

in all levels of expertise experience unhealthy amounts of performance anxiety that 

affect the performance in a negative way – trembling hands and feet, lack of 

concentration, and overwhelming nausea are some of the symptoms musicians 

experience when performing. For the individuals who suffer heavily from these 

symptoms, there are many strategies that can be applied to decrease the level of 

anxiety. 

 

Eriksen (2019) explains that performance anxiety is an individual thing and that 

different individuals might need different approaches for tackling the anxiety. 

Regarding his personal experience, he shares two strategies he usually engages in for 

decreasing performance anxiety. 

The first strategy is to think logically in order to detach from the anxiety. Ask yourself, 

what is the worst thing that can happen? Does it really matter if this performance does 

not go well? 
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The second strategy is to not play through the piece in performance tempo before the 

performance itself. A piece is never perfectly prepared - there are always sections that 

are weaker than others and playing through the piece in tempo right before a 

performance might make one overly conscious about the challenges. In order to 

prevent anxious thought patterns and enhance a feeling of control, it is better to play 

slowly and calmly through a piece before a performance. 

 

Regarding my own personal experience, I usually meditate and utilize breathing 

exercises before going on stage. Underpinning Eriksen’s point on how performance 

anxiety is an individual thing, using sheer logic to decrease performance anxiety does 

have an effect on me. By meditating and utilizing breathing exercises, I can prevent 

negative thought patterns from arising, and my mind remains clear and focused on the 

task at hand. 

 

Another strategy for decreasing performance anxiety is to engage in mental practice 

by visualizing the performance itself. Be detailed in your visualization – visualize the 

hall you are performing in. What’s the size of the hall? The temperature? How are the 

acoustics in the hall? The light settings?  Imagine yourself right before starting to play. 

How do you feel? Are there many people in the public? Imagine yourself starting the 

performance. How does it feel to start playing? How are you breathing? 

Visualizing a performance in detail will help one detach from the anxiety and make 

one feel as if one has already experienced the performance. 

 

As discussed in chapter 3.2.5, recording yourself while performing the piece in the 

practice room is also a good strategy for decreasing performance anxiety. Recording 

yourself will not only develop your performance, but it will make the you more used 

to the stress of performing the piece and give you an objective overview of how the 

performance sounds. 

 

5.3 Lack of Concentration 

As stated previously, deliberate practice requires full concentration and effort, setting 

specific goals, monitoring progress, developing musically, and it is limited in time and 

needs rest and recovery. If one experiences a lack of concentration, it means some of 
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these qualities are not present, and depending on the student’s ability to engage in 

metacognition, he/she can become aware of the lack of these qualities.  

If the student has well-developed metacognitive skills, he/she can steer the 

concentration back to practicing deliberately. Some students might need specific 

strategies for enhancing concentration. In those cases, it might be helpful to utilize one 

of the strategies discussed in chapter 3 such as the learning curve or the practice 

diamond in order to steer the awareness back to deliberate practice. 

Bearing in mind that deliberate practice can only be sustained for a limited amount of 

time, a lack of concentration can also indicate that rest and recovery is needed, and it 

might be helpful to take a nap or engage in a recovering hobby. 

 

5.4 Motivation 

Today’s society moves at a rapid pace and there are high expectations for adolescents. 

Depending on the individual, many adolescents are prone to stress. During episodes of 

high pressure and stress, motivation might be difficult to find. Yet, it is vital for 

sustaining deliberate practice. As Ericson et al. state (1993, p. 368:) 

 

“A premise of our theoretical framework is that deliberate practice is not 

inherently enjoyable and that individuals are motivated to engage in it by its 

instrumental value in improving performance. Hence, interested individuals 

need to be engaging in the activity and motivated to improve performance 

before they begin deliberate practice..”  

 

This indicates that if motivation decreases, so will the quality of practice. Luckily, 

motivation can be found many places. Sometimes, it is found in the practice room 

when one is engaged in deliberate practice and metacognition. Other times, lack of 

motivation is an indicator of mental exhaustion and prioritizing relaxation and 

recovery would be the advisable thing to do. Lack of motivation might also be 

existential and can be caused by a number of factors. If the lack of motivation persists 

over a longer period of time, it might be appropriate to reach out to an expert for help. 

Most Scandinavian high-schools and universities have free therapy for students and 

encourage students to reach out. 
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6. Conclusion 

Some dedicated adolescent students might cringe at the word practice since they have 

negative emotions related to the word. They might believe that practice is a no-pain-

no-gain activity and that they must sacrifice incredible amounts of time engaging in 

practice to reach their full potential. This fear-based belief will in the long run exhaust 

them mentally and drain them of motivation. Some students might stop practicing 

altogether, while others, including me, are controlled by fear and practice excessively, 

developing injuries and stress related problems. But this dogmatic belief is not true. 

 

This thesis has underscored that expert musicians are not the stereotypical ‘on-the-

brink-of-madness’ types they often are associated with. They are highly motivated 

individuals who are careful with their energy and structure their days in order to 

practice when they are most awake. When they practice, they are concentrated, 

effortful, they set specific goals, and they monitor their progress. By engaging in 

metacognition, they are able to effectively plan, prepare, execute, and evaluate their 

practice, and as an outgrowth of their well-developed metacognitive skills, they have 

multiple practice strategies at hand. They are aware of the importance of rest and 

recovery, and by taking daily naps and engaging in hobbies, they avoid mental 

exhaustion. Furthermore, they measure their practice not by time, but by available 

mental and physical resources for effortful practice. This way, they are able practice 

deliberately for approximately four hours a day, maximizing their gains and are able 

to recover fully on a daily basis. 

 

The importance of deliberate practice cannot be overemphasized. It is absolutely 

essential if one’s aim is to reach one’s full musical potential. Deliberate practice is a 

skill, and like any skill, it can be learned. Some individuals are fortunate enough to 

have learned these skills from an early age, but if given enough time and effort, it can 

be learned by anyone. 

 

For the teacher, it would be advisable to talk to the dedicated adolescent student about 

deliberate practice and metacognition frequently. Ask questions, so that the student 

will reflect on the topic him/herself. Furthermore, engage in a model approach by 

practicing together in the lessons. Show the student how it is done by verbalizing your 
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thoughts while practicing and be as clear as possible so the student can memorize the 

information. This done regularly will steer the student into engaging in metacognition 

and practice more deliberately. 

 

In order to make the information of deliberate practice accessible for the student when 

they are not in class or when they are facing a musical challenge, it is advisable to 

show them a video lesson on deliberate practice or record a video/audio yourself like 

the one you will find in this thesis. (Zachariassen, 2019) This will help the student gain 

a better understanding of metacognitive skills and give them the opportunity of 

exercising it themselves. 

 

In the process of writing this thesis, I have discovered several topics that lack research. 

• In the topic of practicing, most researchers do not concern the teaching and 

learning of metacognitive skills. Most studies highlight that expert musicians 

have well-developed metacognitive skills in contrast to novice musicians. It 

would be interesting to see more research on the topic of teaching and learning 

metacognition, as it would give us a better understanding of the development 

from a novice musician to an expert musician. 

• As different practice strategies require different levels of metacognition, it 

would be interesting to explore the question of how to effectively teach practice 

strategies at all levels of expertise. 

• There is a lack of quantitative research on the topic of recording oneself while 

practicing. Since most of the research on this topic is qualitative, it would be 

interesting to see more quantitative research in order to better help us 

understand the merits of recording yourself while practicing. 

 

Furthermore, I have discovered that there is a lack of awareness on the topic of practice 

efficacy in most present-day music schools and conservatories. Many present-day 

teachers focus mainly on the quantity of practice and expect their most dedicated 

students practice a few hours every day. However, recent studies have shown that there 

are also many teachers that discuss specific strategies with their students by 

encouraging them start practicing slowly and gradually increase the tempo, and to 

mark their sheet music (Parncut, McPherson, Barry, & Hallam, 2002, p. 157). Such 

strategies are, however, of little value if applied without the engagement in 
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metacognition. Therefore, it would be of significant importance to see more teachers 

aware of deliberate practice and metacognition so they can help their students reach 

their fullest potential by steering them in the right direction. My hope for this thesis is 

exactly this – that it will raise awareness on the importance of deliberate practice and 

metacognition so it can aid teachers in helping dedicated adolescent students develop 

to their full musical potential. 
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