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			For my coaches—Dr. James O’Donnell and Rob Bentley—who taught me the “growth mindset” long before it was cool.

			For my neurology mentors—Dr. Edward Valenstein, Dr. Steven Nadeau, and Dr. Kenneth Heilman—who taught me how to think about the brain. And for all the supporters of Brainjo who are now making music they never thought possible.

		

	
		
			
				“Whether you think you can or you think you can’t, you’re right.”

				—Henry Ford

				“If people knew how hard I had to work to gain my mastery, it would not seem so wonderful at all.”

				—Michelangelo

				“All things are difficult before they are easy.”

				—Thomas Fuller

				“In a world where information is abundant and easy to access, the real advantage is knowing where to focus.”

				—James Clear

			

		

	
		
			
				Origin Story

			

			Dear Reader,

			Growing up, I loved playing sports. Basketball and baseball were my first loves, then came tennis.

			And I practiced. A lot. I loved practicing more than competing, in fact.

			I shot free throws and three-pointers for hours, virtually every single day, no matter the weather. I wouldn’t go inside until I hit at least ten free throws in a row (I’d heard Larry Bird did something similar, so I figured he was a pretty good example to follow).

			I’d beg my brother, my dad, my babysitter, or just about any warm body I could find to play catch with me. Or hit me ground balls.

			In retrospect, I realize now that I was thoroughly and utterly addicted to the learning process (still am). Getting better at things was the greatest fun imaginable. It felt like magic (still does).

			And as far as I could tell, there was no limit to what you could get good at if you were willing to put in the time and energy. Every bit of evidence indicated that there was a direct correlation between how much I practiced and how much better I got.

			But here’s the strange thing. When I’d receive a sports-related compliment from the adults in my life, they were always something like:

			
				“You’re a natural shooter.”

				“You’ve got a great arm. Did your dad play baseball?”

				“You’ve got a great eye.”

			

			A natural shooter? The first five hundred times I shot a basketball, I’d missed the rim entirely!

			A great eye? The first fly ball I tried to catch thwacked me square in the forehead.

			But based on what the grown-ups were saying, I was apparently born with these abilities. They were all inherited, written into my genetic code.

			And those thousands upon thousands of hours of obsessive practice? Apparently superfluous. According to conventional wisdom, I practiced because I was good at those things, not the other way around.

			Nobody ever said, “Wow, you must practice a lot!”

			This never sat well with me. The idea that talent was innate seemed totally wrong and was entirely at odds with my firsthand experience.

			I wasn’t good at any of these things initially. Terrible, in fact. Just like everyone else I’d ever seen.

			Practicing was what seemed to make all the difference. And not just how much I practiced, but how I practiced, too. Quantity and quality mattered.

			I knew, deep in my bones, that the innate talent story was wrong. I knew that my abilities weren’t because of anything special about me but because of the path that I’d taken in acquiring them. And I knew that anyone else who followed that path could achieve similar results.

			It seemed like there was a mass cultural delusion when it came to our beliefs about talent and ability. And those beliefs were limiting the potential of every human who held them (and, via the Pygmalion effect, those around them, too!).

			At first, I just found all this confusing. But as time went on, it bothered me more and more. A seed was planted early on in my mind that, one day, I wanted to help stamp out this myth.

			As I began a career in the neurosciences, I discovered the scientific explanations that refuted the delusion. All brains possess the same mechanisms for learning that allow us to master anything, from tennis to trigonometry. The human brain remains plastic throughout our lifespan, which means we can indeed learn new things and acquire high levels of expertise at any age. Whether we are successful in doing so is not about special genes or special brains but is instead a matter of how well we leverage our brain’s ability to change, through practice.

			It’s worth mentioning that, for years, scientists who studied the brain did not think the adult brain was plastic. Well into the twentieth century, neuroscience dogma held that brains could not change after development. “You can’t teach old brains new tricks,” said the neuroscientists.

			This message, coupled with the discovery of DNA, undoubtedly contributed to the idea that we humans, and our brains, were fixed and immutable entities. Understanding this scientific history provided a window into the roots of this bizarre delusion, and its staying power.

			I now play multiple musical instruments and learned them almost entirely as an adult. At present, my parents are in their seventies, and neither plays an instrument.

			My daughter is a phenomenal artist. She’s been drawing since she could hold a crayon. Her drawing abilities surpassed my own and those of my wife when she was around seven or eight years old.

			How do these things square with the innate talent narrative? Are we to believe it is all the work of some fortuitous genetic mutation? The principle of parsimony would beg to differ.

			Fortunately, change is in the air. Attitudes in this area have shifted significantly since my childhood days. They’ve even shifted significantly since I first began writing about these topics a decade or so ago. Several voices have helped spark this much-needed shift.

			Thanks in large part to the work of Carol Dweck, people now widely embrace the concept of the “growth mindset,” or the idea that abilities are not inborn but developed through practice and effort.

			Malcolm Gladwell has popularized the “10,000-hour rule,” which says that when it comes to developing expertise, practice is the differentiator.

			Tim Ferriss has demonstrated how, by being thoughtful about how we practice, we can develop expertise in a fraction of the amount of time once thought possible.

			And Daniel Coyle’s study of the world’s “talent factories” has convincingly shown that “greatness is not born, it’s grown.”

			But we’re still in the early days. We’ve only just begun to explore this terrain, and to combine theoretical insights acquired through studying the mechanisms of neuroplasticity with the empirical knowledge gleaned from studying world-class learners.

			Furthermore, the residue of our mass delusion remains. The notion that some people are born musical, or artistic, or athletic is still widely held. Even those who profess to embrace the growth mindset may often only apply it selectively.

			Which means there’s plenty more work to be done in eradicating the talent myth. For me, the seed that was planted all those years ago ultimately grew into what is now Brainjo. The initial mission of Brainjo was to bring these concepts into the realm of music. That’s the subject of the book you’re now holding.

			But, for me, it’s ultimately about more than learning music. I believe that, based on what we’ve learned about the brain in recent decades, most people are capable of far more than they realize. But realizing that remarkable potential first requires shedding the beliefs that constrain it.

			It first requires believing in that potential.

			I know that the talent myth has discouraged countless people from ever pursuing their musical ambitions. Giving people both the confidence and the tools needed to do so has been immensely rewarding. And the benefits usually go well beyond music making. Once a mind is released from the grip of the talent myth, a whole new world of possibility opens up.

			I hope that this book not only helps you realize your own musical ambitions but also opens up that new world to you. In gratitude,

			Josh Turknett, MD
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					The First Law

				

			
			Ten thousand hours.

			You may be familiar with this figure.

			Based on research by Anders Ericsson and popularized in Malcolm Gladwell’s book Outliers, it’s the average number of hours across disciplines that research shows it takes to become an expert. The average amount of time it takes to master something.

			The take-home message from the 10,000-hour rule is that, despite the stories we share as part of our cultural mythology, passion and dedication are the key determinants of mastery. From sculpting to picking, humans get really, really good at stuff through hard work, not through some fortuitous genetic gift of talent.

			Now, you can read this two ways.

			On the one hand, this is a very encouraging notion, as it means that when it comes to your musical goals, virtually anything is possible. With consistent, focused effort, the sky is the limit.

			On the other hand, ten thousand hours is nothing to sneeze at. If you can manage two hours of practice every day, then you’ll reach your musical Shangri-La in roughly thirteen years, eight months. To someone strumming their first guitar chords, blowing their first B-flat on the tuba, or plucking their first note on the 5-string banjo, those kind of numbers might be a little discouraging.

			But there’s more to this story. Specifically, there are a few very important points that are usually overlooked in the ten-thousand-hours conversation.

			
					
					Even more important than how much we practice is how we practice.

				

			

			Ten thousand hours are an average. If we were to take all the data points and plot them out, we’d get a bell-shaped distribution, with the apex of our bell at the ten-thousand-hours mark. Something like this:

			
				[image: Bell curve graph showing the distribution of hours to mastery. The x-axis is labeled 'Hours to Mastery,' with a dashed line marking 10,000 hours at the center. The y-axis is labeled 'Number of People,' indicating the frequency of individuals achieving mastery at various time intervals.]
			

			So some people in this data set have spent a good bit more than ten thousand hours to achieve mastery.

			And some have spent a good bit less.

			So, what explains this difference? Why do some people take much longer to achieve the same results? And why do some people never reach mastery at all?

			It’s better genes, of course! Nothing but good ol’-fashioned “natural talent,” right?

			Wrong! The difference maker is how they practiced.

			The rate-limiting factor here, the primary constraint on the learning process, is the pace at which the brain changes. And that pace is largely defined by our biology—in other words, in properties of our nervous system that are common to all of us. Those who reached mastery faster were simply better at changing their brains. They practiced more effectively, in a manner that fully capitalized on the biological mechanisms that support learning.

			
					
					Most people give up.

				

			

			Most people who set about to master anything, musical instruments included, ultimately end up giving up. There are surely more guitars collecting dust in closets and attics than there are ones being picked lovingly every day by skilled players.

			And why do the majority give up? If mastery is just about putting in the hours, is it just because they’re lazy?

			No.

			They don’t give up because of a character flaw. They give up because they stop getting better. Research tells us that the single greatest motivator for learning is progress. Progress is the reward that keeps us coming back for more. On the flip side, nobody plods on for long in the face of no progress.

			And what causes people to stop progressing? Ineffective practice.

			In this age of information, we are blessed with an abundance of learning materials. It’s simple to find what we should be learning. But how we should go about learning that material is seldom, if ever, addressed specifically. In spite of the fact that it’s the single biggest determinant of success or failure, how to practice is rarely considered or communicated.

			That needs to change.

			
					
					The greatest proportion of improvements occurs early in the learning process.

				

			

			This concept, which applies to all sorts of various phenomena, is often referred to as the “80/20 rule” (or the “Pareto Principle,” after the economist who first suggested it).

			In this instance, the 80/20 rule states that 80 percent of your results are achieved through 20 percent of your efforts. In other words, provided that we’re mindful of our learning process, and that we correctly identify what that 20 percent is, we can achieve most of our gains in those first two thousand hours. After that, we start facing diminishing returns on our time investment. The final stages of mastery, which take up a disproportionate amount of time, are about putting in long hours for gains that are often imperceptible to the casual observer.

			If we plot this concept out graphically, it looks like this:

			
				[image: A graph depicting progress over time as a percentage, showing diminishing returns in skill mastery. The x-axis represents time, while the y-axis shows progress as a percentage. The curve rises steeply during the first 20% of time, corresponding to the initial 2,000 hours, where 80% of progress is achieved, then flattens as time increases.]
			

			Again, this is a very encouraging notion. But, once again, it also highlights just how important it is for us to be mindful of how we learn and practice, and what we stand to gain if we are.

			The First Law of Brainjo

			Without a doubt, mastering any skill, including a musical instrument, requires focused, consistent effort. That said, ten thousand hours of any-old practice won’t magically get us where we want to go. Masters don’t become masters through the sheer force of will alone. It’s a necessary but not sufficient condition.

			Masters become masters because somehow—be it luck, a great mentor, or natural disposition—they’ve managed to unlock the right process for learning. A process that leads to consistent, rewarding progress.

			Replicate this process, and you too can enjoy similar results. Which brings us to the First Law of Brainjo:

			
				To learn to

				play like the masters,

				you must

				learn to play

				like the masters.

			

			Unlocking the secrets of and maximizing the brain’s capacity for growth and change have been intense personal and professional areas interest of mine for two decades now.

			In this book, we will continue to extract insights from the fields of learning, mastery, and neuroplasticity to build a set of maxims for effective practice, and, in so doing, create a road map for helping us to mold a musical mind.
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					Fluency or Recitation?

				

			
			“Let’s play a tune together. I’ll back you up.”

			“Sounds great!” I replied, trying my best to project confidence as my stomach contents migrated their way up my esophagus.

			It was my first banjo camp. Banjo camps are immersive experiences where banjo enthusiasts take workshops from and play music with expert players. It’s all banjo, all the time. One person’s heaven is another’s hell, I know.

			At the time I’d been learning bluegrass banjo for a little more than a year, and one of my favorite players—a bona fide banjo Jedi with decades of experience—had just asked me to jam with him. I couldn’t refuse.

			“What do you want to play?” he asked.

			I mentally searched my small repertoire of tunes, looking for one I thought I could nail. I wanted to showcase just how far I’d come in such a short time.

			“ ‘Fireball Mail’?” I suggested.

			“Great. I’ll kick it off.”

			Here goes nothing, I thought.

			He played a few pickup notes, and, with a mixture of excitement and terror, I launched into my banjo solo. A solo I’d probably played at home somewhere north of thirty-five thousand times.

			It didn’t take long for me to realize things were not going well. For starters, my timing was awful! For the life of me, I couldn’t get my playing to sync up with his. Was he the problem? Was he just not good at keeping time?

			Uh, not likely.

			Things only got worse. I was playing all the wrong notes, and it seemed that all the right ones had vanished from my fretboard. It felt like the first time I’d held a banjo. Cleanly picking a banjo string seemed about as easy as hitting a bull’s-eye from eight miles away in a blizzard.

			Anxiety rapidly morphed into blind panic. Beads of sweat from my forehead began trickling down my brow, searing my eyeballs. My heart was thudding in my ears. Just breathe, I tried telling myself. If only I could remember how!

			Finally, I just stopped playing, putting both of us out of our misery. “I’m sorry,” I said, “I guess I need to practice that one a little more.” He nodded in agreement, with a look of pity that made me want to vanish into thin air.

			“Just keep at it. You’ll get there,” he replied mercifully.

			Yes, I was humiliated. But I was also baffled by what had just transpired. I’d played this tune flawlessly time and again at home. I thought it was one of my best. Had all those many hours of practice been for nothing?

			It seemed that something more than nerves had sabotaged my performance, and I was determined to figure out what. Because I never wanted that to happen again. I vowed then that next time would be different. What I didn’t realize at the time was that honoring that vow would require going back to the beginning.

			The Two Routes to Music Making

			There are two main ways humans make music. Understanding this difference, and understanding which way of making music you want to learn, is essential knowledge for every aspiring musician.

			The fundamental difference between these two ways boils down to where the music originates in the music-making process. In the first way, music originates from symbols printed on a page of sheet music. Technically, the ultimate source of the music is the composer who translated the music in their mind into symbols on paper.

			The symbols on the paper tell the musician what notes to play, when to play them, and for how long. Musicians who play this way spend much of their practice time learning how to decode these symbols, a process referred to as “sight-reading.” Sight-reading musicians function as a conduit between the mind of the composer and the listener. Like a cook following a recipe, they carry out the composer’s instructions as accurately as possible in order to faithfully reproduce the music from the composer’s imagination.

			To acquire the ability to play music from notation, a sight-reading musician must create networks in the visual cortex that interpret written symbols and then transform those instructions into the corresponding movement patterns. While modifications to those movements are made based on auditory feedback, the eyes are the ones running the show, since visual information is being translated into music.

			In the second way of making music, often referred to as playing “by ear,” the music originates in the mind of the performer. The performer spends much of their practice time learning how to match the sounds of their instrument to the sounds they imagine. Ultimately, a musician who plays by ear builds connections that map musical thoughts in the auditory cortex onto movement patterns for the limbs, enabling their imagined sounds to come out of their instrument.

			If we consider the analogs of these skills in the realm of language, learning to play by notation is like learning how to read aloud. Developing the skill of reading aloud requires building neural networks that can translate written words into speech. As with musical notation, the thoughts that are conveyed originate not in the reader’s own mind but in the imagination of the writer. We can refer to this as the skill of “recitation.”

			On the other hand, learning to play music by ear is like learning how to communicate via spoken language. Developing this skill requires that we build neural networks that can translate our own thoughts into speech. This is how we all learned to talk, and we commonly refer to this skill as “fluency.” Fluency is what allows us to have conversations, where ideas are transmitted from one mind to another.

			Now, consider a scenario where you’re moving to Brazil and need to be able to communicate with the people there. Which of these skills would you need to learn? Fluency, of course. The ability to read Portuguese writing aloud, or the ability to recite Portuguese, would be inadequate for your purposes. This is obvious, and I doubt anyone would make the mistake of learning the skill of recitation when fluency was what they needed. And yet, this sort of mistake is common when it comes to learning music.

			The Master’s Path

			When it comes to bluegrass banjo, Earl Scruggs is the standard-bearer. His syncopated, staccato picking is considered the defining sound of bluegrass music. For many, learning to play bluegrass banjo is synonymous with learning to play like Earl.

			Earl’s banjo playing first took the world by storm in 1945 when he was hired by Bill Monroe to be part of his band, Bill Monroe & The Bluegrass Boys. Earl’s innovative licks and picking patterns were inscrutable to many, including aspiring banjoists who wanted to emulate his playing. In fact, Earl’s style was even inscrutable to himself (more on this in another chapter).

			Finally, in 1968, the Rosetta stone of Scruggs was published, in the form of a book titled Earl Scruggs and the 5-String Banjo. The book contained banjo tablatures (a form of written notation for stringed instruments) for many of Earl’s most iconic solos. For many aspiring players, especially those with limited access to a community of bluegrass musicians, this book became their primary source for learning to play Scruggs-style banjo. And, more generally, learning bluegrass banjo using tabs as the primary source material became a common way in which it was learned and taught.

			However, there’s one problem: Earl Scruggs never used tabs or any kind of musical notation. As mentioned, Earl couldn’t even describe to people how he played. It was banjo player Bill Keith, not Earl, who transcribed Earl’s playing into tabs.

			As is the case with virtually every folk tradition, bluegrass musicians play by ear, not by sight-reading. Playing bluegrass music requires developing the skill of fluency. When I sat down to pick a tune with one of my banjo heroes that fateful day at banjo camp, he was trying to have a musical conversation. Yet I, like so many other frustrated banjoists, had inadvertently learned the skill of recitation instead. As a result, we couldn’t communicate.

			Though I didn’t realize it at the time, I had violated the First Law of Brainjo: to learn to play like the masters, we must learn to play like the masters. Like so many others, I’d set about to learn how to play like Earl Scruggs but followed an entirely different learning path than he had! My failure that day had nothing to do with lacking talent and everything to do with developing the wrong skill. I’d simply followed the wrong learning path.

			
				Brainjo Law #2: When charting your musical journey, make sure you first know your destination.

			

			Unfortunately, this story has unfolded for thousands of banjo players over the years, responsible for countless dashed dreams and neglected banjos. It has given bluegrass banjo the undeserved reputation of being especially hard, which easily can and often does become a self-fulfilling prophecy. However, this hasn’t just become the typical story of aspiring bluegrass banjo players; it’s become the typical story for anyone trying to learn to play music in any genre that requires fluency.

			So, why does this happen so often? Why is it still the norm for people who want to learn the skill of fluency to end up learning the skill of recitation instead? Much of it can be traced to the stories we currently tell about innate abilities and musical potential.

			The Talking “Naturals”

			Imagine a world where, starting tomorrow, it becomes illegal to talk to children. Any communication with people under the age of eighteen must be nonverbal. Once children enter school, they are permitted to learn to read aloud, if they choose to do so. The only time speaking is allowed in this world is when reading text out loud.

			However, a few small towns, villages, and a handful of rebel families defy these rules. These outlaws continue to talk to their children as they’ve always done, unlike the rest of the world.

			In this world, what would happen to language?

			Most people would become mute, and conversations would cease. The “reciters,” those who elected to learn how to read aloud in school, could read texts written by people long ago, even if no one could understand the meaning of their words.

			The rarest breed of all would be the “talkers”—individuals with the seemingly magical ability to conjure words from nowhere, without relying on written text. The rest of the world would marvel at their gifts, insisting that they must have been born with their abilities, since they clearly had not learned them in school.

			As absurd as this story sounds, this appears to have been precisely what has happened in recent history with our relationship to music. Humans have been making music for tens of thousands of years. For most of that time, it was something we all did. We didn’t divide ourselves into the performers and the listeners, the professionals and the amateurs. Just as we all learn to talk now, we all learned to make music then. We developed the skill of fluency in our native music back then in the same way we develop the skill of fluency in our native language now.

			At some point, we stopped developing musical fluency naturally. And we started developing a new way of making music that involved reading symbols on a piece of paper, primarily to serve the needs of what we now know as classical music. People who wanted to play this kind of music had to be taught how to decipher those symbols, and so a formal system of instruction emerged.

			Eventually, for many, learning to play music became synonymous with learning to sight-read. Not because it’s the natural or superior way to make music but as an artifact of history.

			However, in some parts of the world and in some families, those ancient traditions didn’t stop. In these places, children still grow up becoming fluent in both language and music. Just like the “talkers” in our story, those folks are commonly viewed as possessing some special, innate gift.

			You’ve likely heard or read people marveling at the fact that some great musician “can’t even read music!” Again, this is because we often think learning to play music means learning to sight-read. Yet, the overwhelming majority of great musicians in the course of human history couldn’t read music! Because the overwhelming majority of musicians in the course of human history, including the musicians of today, don’t play music by sight-reading.

			The reality, which should be abundantly clear by now, is that playing music using our eyes is much more counterintuitive and peculiar than using our ears! As a species, we’ve been learning music with our ears much longer than we’ve been learning with our eyes, which of course makes perfect sense. Twenty thousand years ago, I doubt anyone would’ve predicted that humans would one day make music by looking at squiggles on a piece of paper!

			Our attitudes and beliefs about music have led to the strange new world of today. Understanding how and why it’s so odd matters for two main reasons.

			First, many people don’t believe they can learn to play with their ears. We’ve come to think, for the reasons mentioned above, that this is an innate gift. It is not. It is learned, just like every other cognitive skill you have.

			Second, people who want to develop the skill of fluency often end up developing the skill of recitation instead. This happens partly because of the misconception that learning music equates to learning to sight-read, and partly due to a lack of resources for helping people develop the skill of fluency. Following the wrong path inevitably leads to frustration and disappointment, and all too often, the abandonment of musical hopes and dreams because of the false impression they didn’t have what it takes.

			Charting Your Course: Fluency or Recitation?

			Much of this book is about how to learn, or how to apply the science of neuroplasticity to make your learning more efficient and effective. These principles apply regardless of whether you’re developing the skill of fluency or recitation. Learning any complex skill is a journey, with many steps along the way. Understanding how we learn helps us reliably progress from one step to the next, bringing us ever closer to our destination.

			However, before we spend weeks, months, or years taking those steps, it makes sense to take a moment to ensure that we’ve charted our course for the right destination! So, before we dive into the nitty-gritty details of how to change our brains, let’s be certain that we’re clear about the kind of change we need.

			How do you know if you need to develop fluency or recitation? For the most part, it depends on the kind of music you want to make. As a simple rule, if the musicians who play your chosen instrument in your chosen genre play with sheet music in front of them, you need recitation. If they don’t, you need fluency. The following chart summarizes the skill typically required by the major genres of music:

			
				
					
						
								
								Genres Requiring Fluency
(aurally-based)

							
								
								Genres Requiring Recitation
(notation based)

							
						

					
					
						
								
								Rock and Roll

							
								
								Classical

							
						

						
								
								Pop

							
								
								Big Band Jazz

							
						

						
								
								Blues

							
								
								Opera

							
						

						
								
								Country

							
								
								

			
						

						
								
								Reggae

							
								
								

			
						

						
								
								Folk (contemporary and traditional)

							
								
								

			
						

						
								
								Bluegrass

							
								
								

			
						

						
								
								Hip-Hop

							
								
								

			
						

						
								
								Jazz (small group and solo)
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