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I love talking to students about howthey practice and learn theirmusic. Recently I’ve talked tostudents from different educationsystems from countries in Asia,Australasia, Europe and the MiddleEast, and found that students arefascinated with how learning occurs,and excited by the prospect ofbecoming better learners. Everyonelikes learning—but not necessarilyin formal school situations. Theboosts in self-esteem and self-growthresulting from mastery of a conceptor skill are indeed some of life’s greatjoys. We are born to learn. But I rarely observe systematicapproaches within school musicdepartments that address the ‘howand why’ of practice. Given that themajority of instrumental tuition isdelivered by private providers, learning how to learn music itis often left to chance, and the initiative of that individual.Students usually know that slow practice is prudent, forexample, but they don’t always understand why. This articlereviews some fundamentals of musical practice.
‘Do you want to be an expert?’When I ask this question, a majority of students indicate thatthey do—not necessarily in music, but at least in somedomain. In recent times many books have been written aboutthe nature of expertise and the ‘expert brain’ (see Notes). Theaverage human brain consists of about 100 billion neurons,and the brain’s job is to find patterns and to makeconnections. When a stimulus is repeated often enough, anew connection or neural circuit is made. Further repetitionstrengthens this connection in the form of myelin, a fattywhite substance that coats the axon of a neuron. This isknown as ‘the white matter’ of the brain and, as an insulator,myelin significantly increases the speed of the neural impulsesinvolved in transmitting information. So what is the answerto this question ‘do you want to be an expert?’. Build moremyelin. But how? By repeating an activity. How often? Moreis better, but at least four times for a new neural connectionto form. Repetitio est mater studiorum!
How long does it take to be an expert? In his book This isYour brain on Music,1 Daniel Levitin maintains that the

emerging picture from research studies isthat 10,000 hours of practice—that is,approximately three hours practice perday for ten years—are required toachieve the level of mastery associatedwith being a world-class expert. WhatLevitin suggests is that nurture is a farmore important factor than nature inbecoming an expert. Daniel Coyle inThe Talent Code2 says that as long as anindividual has a threshold level ofnatural ability, what distinguishesexpertise is a matter of hours. Thisdoesn’t mean that everyone who puts in10,000 hours of work inevitablybecomes an expert—rather that expertswho have done less than this are few andfar between. Malcolm Gladwell3 citesmany excellent examples confirming thispoint with stories about The Beatles,Mozart, Bill Gates and others. But frommy perspective, the point of all this is that these researchfindings can be used to encourage students to work hard andto believe in their ability to improve—that the brain is plasticand can become anything that we want it to be if we arewilling to work hard enough. When I ask students if thisseems like too much hard work, a few hands show. But as I say, if this is the case, then all the better because those of usprepared to work hard will be distinguished by our efforts.
Most music students are told to practice slowly. Interestingly,everyone’s conception of ‘slowly’ seem to be different! Asteachers, we need to model what we mean by slow practiceand know why it is a cornerstone of effective practice.Rachmaninoff said ‘the most efficient manner in learning tomemorise a piece seems to be the one which proceeds in anerror-free manner’. He believed that if we had never‘practiced’ an error, the chances were we wouldn’t performone either. Hence he was known for excruciatingly slowpractice—like setting a metronome on the slowest tempo,moving only incrementally once a musical passage had beensuccessfully learnt. Our brain doesn’t distinguish bad habitsfrom good—it simply does its job of learning patternsfaithfully. Coyle refers to slow and repetitive practice as ‘deep’practice. He says that when we slow down our brain can paydeeper attention to the neural circuits being formed and‘myelinated’. He cites an example of a New York musicacademy where a professor told students ‘if what you’re
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practicing is recognisable, then you are playing it tooquickly’. Mozart was known to repeat a musical passage tentimes during practice. His father would place ten dried peasin Wolfgang’s left coat pocket and after each successfulattempt, a pea would be moved to the right pocket. Of courseany failure—even on the tenth repetition—would mean allthe peas were moved back to the left pocket and youngWolfgang had to begin over again. What encouragement toslow down and play a passage perfectly!
Isolating a passage for ‘deep’ practice is known as ‘chunking’which simply means organising items into manageable units.It has been more than fifty years since psychologist GeorgeMiller wrote his paper ‘The Magical Number Seven, plus orMinus Two’.4 He explained that our short term or workingmemory is limited by what it can deal with, to about sevendiscretely different things, and hence the need to learn insmall units. I like to use a telephone number as an example—we usually chunk a 10-digit number into units of four andthree for easier recall. The other important truth aboutworking in small units is successful completion of a unit.Completing a task successfully is motivating and satisfying. Itgives one a sign of progress, lack of which is one of the keyreasons people give up learning an instrument.
Good learners are meta-cognitive—that is, they takeresponsibility for their own learning and reflect on it.Successful deep practice—determining the chunks and unitsof work, repeating them sufficiently and at slow tempi—areexcellent indications of a meta-cognitive practice routine.Another good practise is what psychologists call ‘verbalmediation’. This is an active description of our thinking as wepractice. I often ask students to tell me what they arethinking, that is, to ‘think aloud’ as they practice. I find thatthis will almost always uncover the root of a problem.
Practicing music can take different forms. Most studentspractice music with their instrument and notation, most ofthe time. But it is very good for the development of thewhole brain to practice the other permutations involving theuse or non-use of music and/or instrument.

It’s been only relatively recently that brain scanningtechniques have revealed to us the true power of theimagination. In one such experiment, a young violinist hadMRI scanning done under two conditions: first playingmusic with the violin and second with no violin, butimagining the playing of the same music. The scan showedalmost the exact same neural functioning and circuitry. I often tell a story—which I am told is true—about aprofessional golfer who, after being imprisoned for a year fora crime, played a spectacular round of golf on his release.When questioned by his golfing buddies how this waspossible with no practice for a year, his reply was ‘but I didpractice—18 holes every day up here’, pointing to his head.This person went through all the detail as he would in a usualround of golf and his imaginary game took about the sametime as a real game of golf. When I was studying piano, myteacher encouraged me to read my score on the train andpractice imaginary piano on my lap. When travelling byplane, John Coltrane used to close his eyes and practice on apiece of wood, imagining that it was his saxophone. 
I can’t relate all the benefits of playing with and withoutmusic, but we do know that reading music is more of a left-brain than right-brain activity, and that playing frommemory uses the right hand side—so it makes sense to doboth and activate the whole brain. Whole brain activation hasbeen a key ingredient in the annals of human genius. Einsteinwas an advocate of the power of the imagination and for theartistic endeavour as a means of providing inspiration. Thegreat scientist was well known for his competence as aviolinist, and for being inspired when day-dreaming.Renaissance man Leonardo da Vinci studied the ‘art ofscience and the science of art’.
When problems are recognised and errors encountered, it isimportant to deal with them as soon as possible. During2009 I took an opportunity to perform as part of a duo atDubai’s iconic Burj al Arab Hotel. This ten-week assignmentwas undertaken at very short notice, and my job inaccompanying an unfamiliar singer provided severalchallenges, not least of all playing a repertoire in my singer’sunique key set. I kept a notepad on the piano to detail thosepassages that required additional practice and revision, andwould duly practice these the following morning in readinessfor the next evening. The best time to solve a problem is assoon as possible. I don’t like musical problems incubating inmy mind!
The same principle of immediacy in fixing musical problemsalso applies to retaining inspiration. I encourage students touse their technology (‘read’ mobile phones) during theirmusic lessons … but not in the traditional sense. The averagemobile phone has three functions that are useful for learning:a video recorder, a sound recorder and single-image camera.Teachers can record homework and playing advice on astudent’s phone sound recorder, or more pro-actively,students might ask to record their teacher to repeat their‘gem’ of advice just proffered. Photos can be taken ofembouchure, hand position and the like, and students mightvideo a teacher’s model performance.
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While the suggestions above might make sense to students, you can’t assumea seamless transition into their practice routines. Students need to practicehow to practice. Teachers would do well to model practice techniques, andthen observe the student practicing. As Daniel Coyle says ‘it’s not practicemakes perfect, but perfect practice makes perfect’.

Notes1. D Levitin, This is your brain on music: The science of a human obsession,Dutton, New York, 2006.2. D Coyle, The talent code: Greatness isn’t born. It’s grown. Here’s how,Bantam Dell, New York, 2009.3. M Gladwell, Outliers: The story of success, Little, Brown and Company, New York, 2009.4. GA Miller, ‘The magical number seven, plus or minus two: Some limits onour capacity for processing information’, The Psychological Review, vol. 63, pp. 81–97, 1956.
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