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PREFACE

The idea that we use only one language for all that we do is completely foreign to me. I was born in the late 1960s in Berkeley, California, into a family that was Spanish speaking. I spent the majority of my childhood and adolescence ping-ponging between Mexico and the United States. Summers and the holiday seasons were spent with extended family in Mexico. When I was in the ninth grade, my parents sent me to study for a year in Mexico. It was full immersion for a whole year. This immersion led to full literacy as my Spanish skills erupted as I took all my classes in a language that I had always spoken but rarely read.


As I came back to the United States to finish high school and then spent the first two years of college in the United States, I settled back into schooling in English. Since I had spoken both languages since I was young, to me it felt like both had a symbiotic relationship. I had navigated both of them in clearly defined contexts, one used in Mexico, the other in the United States.


I also grew up in a household filled with music. My mother’s family had always loved music. My mother and many of my uncles had pursued music with passion. I fell right in line. As a child, I loved all kinds of different artists. My musical interests ranged from Mexican rancheras and boleros up to Earth, Wind & Fire, Johnny Cash, and later in the 1980s, REO Speedwagon, Journey, and the Gap Band. Even pop music today has its allure. More recently, one group that has captured my imagination is Maroon 5 and its lead singer Adam Levine.


The allure of music also had unintended consequences. My dad had introduced me to Brazilian music when I was young. I grew to love it so much that it led me to want to study in Brazil for my year abroad. When I got to UC Berkeley, the week before I started my first year, I went to the Education Abroad Office. I looked at the exchange program in Brazil and read about São Paulo, Brazil’s economic capital. I imagined that it would be like a Portuguese-speaking Mexico City, noisy, full of traffic, teeming with life, and full of music.


In my first year of college, I began taking Portuguese classes. At first, I had a pretty thick accent, and my understanding of Portuguese was limited. I remember that my classmates could actually speak and understand what the professor was saying. Many had outright conversations and would do their homework by talking in Portuguese. I felt like I was behind everyone. Across semesters, I kept making progress but could not catch up to my classmates.


Because I knew Spanish and had taken some Portuguese, I met the prerequisites for studying abroad in Brazil. I boarded the plane and landed ten hours later in a completely different land. It was July, warm in Los Angeles, where I had taken off. São Paulo was in the middle of winter, and the cold chilled me to the bone. The city I thought would be like Mexico City felt different. Bigger and noisier. And my Portuguese was good but slow and halting.


Then came an experience like no other I had ever had. Being immersed in Portuguese was like putting a sledgehammer to my language system. As a two-year-old, I had been exposed to Farsi for a year in home care. Even though my mom said I spoke to my caretaker, that language just kind of came and went. I was so young I have no memory of knowing Farsi. Spanish had grown stronger as it built on all my experiences during the summers I spent in Mexico. And my year in ninth grade. However, arriving in Brazil and being immersed in Portuguese was completely different.


Portuguese tried to take over. Before I knew it, I could not say simple words in Spanish, and my English kept getting worse and worse. I ended up spending two years there, one in the exchange program and a second in a gap year that I took before completing college. During this time my proficiency in Portuguese got so good that I could pass for a native speaker.


Sounding like a native in Portuguese came at a price. When I came back to the United States at age twenty-two, everyone kept wondering what had happened to my English. My Spanish had also taken a hit. My grandmother said I had lost my beautiful Mexican accent and I spoke muy raro. Reading in English was slow and effortful.


By the time I finished college two years later, I had finally regained my English skills, and my Spanish had recovered. The rest of my twenties ended up being a period of language stability. Portuguese was kept around by the few times I could use it with friends or people I would meet and the songs I would occasionally sing aloud. I pretty much thought that I would remain trilingual for the rest of my life.


My language stability changed in my mid-thirties when I was invited to spend time at the Max Planck Institute in Leipzig, Germany. Going to Germany was disorienting. My mismatch with the language context in Leipzig became most apparent to me one night when I decided to hail a taxi. As I got in, I searched desperately for any way to communicate with the driver. I asked, “English?” The driver responded, “Nein, Russisch.”


The former East Germany as part of the Soviet bloc taught its children Russian as a second language. The taxi driver and I spoke at least five languages between the two of us. But none of them in common. I handed the driver a small piece of paper with an address, he nodded, and then we drove off. As we wound through the streets, I could not help but notice the billboards. Since English and German share most of the alphabet, I could read all the words that zoomed by as we sped through the city. But it looked funny to me at that time. There were a lot of k’s, and some vowels had dots above them. I had no idea what all of it meant. I remember staring up at one particular billboard on a building and thinking, “This language is incomprehensible. There is no way I will ever learn to speak, read, or write it.”


As was the case when I studied Portuguese, in my German classes I again felt that everyone spoke better than I did. I spent years working on my vocabulary, practicing aloud in my car, reading magazines for German adult learners, and I even went back to spend a year, and later I went for three consecutive summers. After seven years of classes, one year, and three summers, I still felt like I could not do anything spontaneously.


In 2015, fourteen years after my first visit, I was able to go back for a year and take my family with me on another research visit. The first three months of that visit were a tongue-tied form of torture. My speech was halting and slow. Group conversations were impossible. The thoughts would come in floods, but the words rolled off my tongue like mud slithering down a slide. Trips to any non-German–speaking country invariably led to all kinds of electrical cobwebs ganging up against my growing ability in German.


Suddenly, six months in, my German got much better. When people asked why my German was so good, I would reply, “Ich habe gelittet.” I have suffered. That is the only way to describe what it was like to learn German. It was hard, with lots of ups and downs, and even today with all that work and time it is less than perfect. Then a German would invariably quote Mark Twain: “Life is too short to learn German.”


During my life, I have been exposed to six different languages and gained fluency in four of them. Each of these language-learning episodes has taught me how flexible our language system is. They have taught me how the ways in which we learn change with age but also how they seem to pile up on top of one another. My Farsi might be seemingly gone, but it has to have played a role in giving me the flexibility needed to learn more than one language. My Portuguese eventually became accentless, and my German accent is very light, relatively speaking. It is almost as if all the cobwebs and back-and-forth of having to pry open my language system over time strengthened my language muscles.


All these experiences eventually led me to actually study how the brain adapts to learning more than one language. In writing my first book, The Bilingual Brain, I realized that learning new languages doesn’t just tell us about language learning. Learning new languages also tells us about how we learn.


My work and my own experiences had yielded insights into this process of learning in general. We take what we know, we tweak it a bit, we try again, we tweak again, and so on and so forth. At times we show sudden improvement and then sudden loss. What I have come to realize is that language that in the words of Elizabeth Bates is “a new machine built out of old parts” is true of most higher-level skills that we acquire.


In The Bilingual Brain, I talk about languages like species in an ecosystem: at times they fight for resources, other times they cooperate, and over time they become symbiotic. As I learned more languages, each language shifted and adapted as the others came in. With all these languages in my head, my English became better in my thirties and forties, not in spite of the other languages I learned, but because of all those other languages. In my work, I have come to think about English, the language that I know the best, as having pieces of German, Spanish, and Portuguese that are sewn together.


Mastery grows naturally from my previous book. The main idea is that all the things that we marvel at as humans—language, reading, and even competitive sports—involve the combination and recombination of smaller pieces that become a greater whole. Language learning, in my mind, works as an analogy for the way in which we learn complex skills.



My childhood was not just filled with learning languages. I also did a lot of other things. Earlier I mentioned my love for music. I also loved to play sports with my friends, either in the schoolyard or in my neighborhood.


As a kid one of my favorite sports was basketball. But I never got past five feet seven, and my basketball “career” ended on the playground in middle school. I never made it far in soccer or football. That left baseball as the only game in which I played on an actual team in junior high. Hitting a baseball allowed me to discover that I had very good hand-eye coordination, which was aided by exceptional eyesight.


As I grew older, I left the schoolyard and team sports behind and took up the sport played by my family in Mexico, tennis. In tennis, I took all the sports I had learned as a child and combined them into one: throwing and catching from baseball, shooting, passing, and footwork from basketball, and throwing a football have become a collage that today I call tennis. It is as if this new sport is a chimera in which one sport is a combination of different pieces of each sport that are stitched together. The way I think about it, learning a complex skill like tennis is like learning a language. We layer together all these different experiences to create a greater whole.


The process of learning something new or becoming better at something we already know applies to everyone. Whether we are a professional in a sport, a polyglot who speaks at least eleven languages, or just learning something new and becoming good at it, the same rules apply. No matter what our ultimate level of expertise, we as humans are adept at taking a bunch of little pieces and creating a much bigger whole. Our gift as humans—our defining feature—is the emergent process that leads to mastery.
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THE RIGHT KIND OF PRACTICE


MY DINNER WITH ANDERS

In late 2019, I was flying to Tallahassee for a scientific meeting and realized that I might have a chance to meet K. Anders Ericsson. Ericsson’s ideas on deliberate practice and expertise had been the topic of almost an entire chapter in my book The Bilingual Brain. Even though his interests in skill learning did not appear to be perfectly aligned with my research interests, I had been intrigued by the idea that his insights might also apply to language.

Two big hobbies had come to fill my life outside of work and family as an adult: trying to become proficient in German and trying to improve my tennis game. To me there were aspects of this process that were very similar. To learn German, I would spend lots of time working on the little parts of the language—basically on hearing and repeating words, phrases, and sentences. In tennis, I would also do very much the same thing. It could be some little piece of a tennis stroke, or a movement pattern combined with a stroke. Thus, the rubric for learning could be applied to language and other motor skills in a similar way. Because of my own experiences, I had dabbled in other work that looked at the nature of expertise, looking at how college athletes differed from less skilled athletes. The trip to Tallahassee would turn out to be the perfect chance to talk to Anders about my own take on his work.

The idea to write to Anders Ericsson came to me on the first leg of my trip to Tallahassee, Florida, in December 2019. Around two o’clock in the afternoon, about an hour before I was going to land in Tampa for a short layover for my flight to Tallahassee, I jumped on the plane’s Wi-Fi and emailed him with the hope that I could see him for dinner the evening before my meeting the next day. When I landed, he had already gotten back to me with a yes. He would be happy to do so. We would meet at a restaurant in downtown Tallahassee at six o’clock that night. Anders navigated the Internet to accommodate my flight delay, and when I landed in Tallahassee twenty minutes late, he had already shifted the reservation.

I approached the restaurant, and from a distance I instantly recognized the face I had seen on websites and videos as well as the numerous articles he had published. I introduced myself and we sat down. The waiter approached us and asked if we wanted anything to drink. We both hesitated, waiting for the other to order. To fill the awkward silence, the waiter wondered out loud, “Are you celebrating any special occasions? Perhaps a birthday?” I said, “As a matter of fact, yes, we are. It is not every day that I get to have dinner with one of my academic heroes.” Stunned by the statement, Anders mumbled some nicety about my work.

That evening I learned a lot about Anders that I had never read in any book or article. We talked about the cornerstones of his theory, the idea that we become good at something through very specific types of practice. We also talked about the ways in which he ignored those who wanted him to publish a lot of articles. To him it was quality over quantity, one of the qualities of his work (no pun intended) that had always engendered admiration on my part.


The amazing part of my first interactions with Anders is that I expected that as a Swede he would sound like one of my tennis heroes, Björn Borg. Unlike Borg, who had a very Swedish accent, Anders had almost no accent in English. One of the things that is most resistant to improvement with age is accent. Adult learners can become seemingly accentless, but it is exceedingly rare.

I searched for reasons that might have softened his accent. For example, early language learners seem to have a much fainter accent than later learners. I asked him if he had been exposed to English at a young age. Maybe there was a teacher who was a native speaker. Maybe a parent or a friend. The answer was no. Anders had learned English in school in Sweden. His exposure to native speakers came as an adult since he spoke it at home with his family and at work with his colleagues.

The fact that Anders had learned to speak English without an accent as an adult fit in to some extent with his idea of deliberate, or deep, practice. In fact, the difference between adult and child language learners has to do with the type of interactions they have and not with the absolute age at which they started. Maybe, just maybe, in speaking with his family and friends, Ericsson had used English like a child would. And in doing that he might have lost his accent with years of intense practice. Ericsson had gone above and beyond the number of hours required to become an expert at English.

I also had my own thoughts about what might have led him to lose his accent. First, let’s learn a bit more about his own views.




THE ERICSSONIAN APPROACH

K. Anders Ericsson is best known for the 10,000-hour rule, a term coined by Malcolm Gladwell in his book Outliers. When Gladwell looked over Ericsson’s data, he proposed that it was only after 10,000 hours of practice that someone became an expert. It turns out that Ericsson never suggested that 10,000 hours was a magic number. Rather, he simply suggested that the number of hours of practice was the main determinant of how good someone was.

Ericsson’s parents used one basic premise to raise him and his siblings. They told them they could do anything that wanted to. The main hitch was that achievement took a long time, leading them down a certain path. If becoming good at something was going to take a long time, it should get their attention for sustained periods of time. Ericsson’s parents focused on finding topics that would interest their children and would get them hooked so that they could spend many hours improving.

One problem with tasks that take a long time to master is that there are a lot of ups and downs. How do you measure progress when success is measured in months or years and not in hours or days? To avoid putting a lot of pressure on their children to get the absolute best grades, Ericsson’s parents focused on how much they kept acquiring more knowledge over time. Improvement takes effort, and that is all that was required of them. A focus on the longer road to improvement had interesting effects on Ericsson and the way that he approached learning.

Ericsson’s upbringing led him to avoid using shortcuts in his own method of studying. One anecdote he tells is how he approached learning material for exams in history class. In history classes, rather than using rote memory he sought to learn the background of key figures. If he had to learn about a key battle in history, he would learn about the backgrounds of those who were involved in the battle. He would also learn about the cultural and political situation that led to the battle or to a war. The process of creating a deeper connection took longer at the beginning than simply committing a fact to memory. He noted that he almost never forgot what he had learned. Compared to his classmates, who were desperately learning and relearning the same facts over and over again, Ericsson remembered things for the test and even after he had finished the semester.


Ericsson’s own experience in learning sheds light on many of the principles that emerge in his own work. His theory rests on the idea that we should use deliberate, or deep, practice, a purposeful form that breaks a larger skill down into many smaller components. This deliberate practice is similar to the approach he used in learning material slowly over time rather than just using rote memorization. We should also form mental images—what he calls representations—that help to capture the essence of any skill we learn. We can see this in the way he got background on the events at a particular point in time to build a mental image of a historic event.

In his view, learning was deeply mental, the product of cognitive programs that are refined over a long period of time. For K. Anders Ericsson, the road to excellence runs long and deep. This is most evident in his book Peak, where he argues for the importance of practice and our mental concepts as the road to excellence. In his view, almost none of the differences in human ability across individuals are due to some inborn genetic component. Outside of height and weight, Anders suggested that practice is the main determinant of a person’s ultimate achievement. In fact, the very practice that people engaged in would change their biology. Even his own ability to learn English without an accent would lead us to this conclusion. His work shows us how our effort in practice and the mental images we build up along the way are what count the most toward our eventual achievement.

The mental images that are built up in our minds are called mental representations in the expertise literature. The idea can be thought of as re-presentation, a way of remolding the outside world so that we can access it efficiently in our minds. These images hold an important place in Ericsson’s theory, as we will see next.




ON MENTAL REPRESENTATION

The importance of mental representations in experts that came to be an important part of Anders Ericsson’s work can be traced back to Adriaan de Groot’s dissertation on chess masters in the late 1930s. As a young adult, De Groot was a member of the Dutch national team that placed sixth and eighth in the world in two consecutive championships. He also won the Dutch National Championship in 1937 and placed fourth in 1938. After completing his degree in math and physics, he chose to pursue a doctorate in psychology, leading to a drop in his competitive chess activities. But De Groot had a hard time letting go of his passion for chess, and he began to see it as a topic of study.

His days of playing chess had filled him with various experiences that led him to look at how experts differ from less expert players. Based on his own playing, his work as a chess journalist, and discussions with Max Euwe, his teammate and chess champion, De Groot had taken a profound interest in the way that chess players think through their games. He tested some of his ideas on Euwe and with his help was able to recruit and test many of the champions at the time. He also tested less expert players to try and observe differences. Interested in this topic, he began designing studies to try to understand what was going on in players’ minds.

De Groot’s experiments showed that experts differed in memory especially when chessboards were shown for a few seconds. After the players looked at the boards, the pieces were removed, and the players were then asked to reconstruct the boards from memory. De Groot found a strong relationship between the number of pieces remembered and chess-playing ability. Those with higher expertise remember more pieces. Those with lower expertise remember fewer.

Better memory also helped experts make decisions quickly. Even really short glimpses at a board gave chess masters information about potential threats. An expert player could quickly figure out whether a particular layout called for an attack or for defensive maneuvers.


De Groot’s dissertation work sat on the sidelines for several decades before being rekindled during a short visit he made in the 1960s to Carnegie Mellon University. During this stay, he met with Allen Newell and Herbert Simon, who were working on programming a computer to play chess. That discussion was so inspiring that when De Groot told his doctoral student Riekent Jongman about it, they quickly agreed to revive this work. Jongman would extend many of De Groot’s seminal studies while completing his dissertation.

Taking advantage of new technologies, Jongman found that masters moved their eyes more smoothly and faster. They could home in on the location of a piece very quickly. The final part of Jongman’s thesis looked at how master chess players used redundancy to make decisions. Specifically, Jongman found that chess masters did not see pieces individually. Rather, they saw each chess set like a pattern. Every piece was related to the other pieces and came to form what psychologists call a “chunk.”

The connection between De Groot’s work and the group looking into artificial intelligence at Carnegie Mellon University led to renewed interest in experiments with real chess players. Chase and Simon asked a group of players (experts versus novices) to look at chessboards and remember them. To add another wrinkle to the experiment, experts and novices were shown either possible or impossible chess layouts. Experts ended up being better than novices but only for layouts of real chess situations. If the chess pieces were placed in patterns not used in real chess games, memory in chess experts and nonexperts did not differ.

This last finding reveals something fundamental about expertise. Practice and expertise in a particular area do not rely on general aptitude. Chess masters do not have better memories and thus do not have a better memory for pieces. Their expertise is relevant for real chess layouts, not for ones they have not experienced before.


Rather than thinking about one move at a time, chess masters were seeing the game as having some form of flow across the various moves that would eventually take them to checkmate. To chess masters each move had a meaning. It’s as if each move and piece became a part of a greater whole—a chunk of knowledge that could no longer be disassembled into its component parts.




THE LIMITS OF HUMAN COGNITION

Chess was not the only thing on the minds of researchers trying to understand how people became experts. Researchers were also interested in more everyday types of tasks. One task that was used extensively was a short-term memory task called a digit span. In this task, participants are either told or shown one digit at a time. At the end of the task, they are asked to repeat those items in the same order. These studies showed that the average span was 7 ± 2. Those at the higher range could remember nine items, and those in the lower range could remember five items.

The range in how many items people could remember led some researchers to search for reasons why this might be. H. J. Hump-stone in an important article at the time declared that individual limits were most likely an inherited trait. First, people differed in the number of items they could keep in their memory. The fact that scores varied so much, even in college students, must be congenital. Second, tests with children had found that lower abilities to store items were associated with lower learning abilities. Thus, every person was born with an upper limit of items they could keep in their memory. According to Humpstone, keeping more digits in mind was not a question of practice; rather, it was handed down to us by our parents and the ability that we had at birth.

Martin and Fernberger were the first ones to question Hump-stone’s congenital view. They set out to test how fixed this ability was by training two subjects, K and R, for multiple sessions on strings of digits. The results showed substantial improvement in both K and R. In the figure above, we can see the results from their study. The solid lines represent the actual scores. The dotted lines show that both K and R had scores that trended up over time. Martin and Fernberger concluded that increasing digit span is trainable and not fixed at birth.
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Results from training by session for subjects K and R. Adapted from Martin and Ferberger, 1929.



The fact that digit span could be improved was something that also inspired Anders Ericsson. The study in 1929 had kind of fallen by the wayside. Ericsson got his chance to work more on this topic when he met Herbert Simon, a Nobel Prize–winning cognitive psychologist. Simon, as we noted earlier, had worked to revive De Groot’s work on chess to create a computer program that might beat humans. He was also deeply interested in human problem-solving. To explore problem-solving, he would have people report out loud what they were thinking. It was the future Nobel Prize winner who invited Ericsson to Carnegie Mellon University in Pittsburgh to spend some time as a postdoctoral scholar.


At Carnegie Mellon, Ericsson applied the methods of verbal report used by Simon (and by De Groot years before) on a student named Steve Faloon, whom he trained one summer on remembering a long string of digits. The question Ericsson had was not whether he could train the student to remember more than eight or nine digits. The question for him was, how many more?

Ericsson was not asking the student to recall sets of numbers from his past such as phone numbers or postal codes. He was reading one digit every second, and there was not enough time for Steve to place it into long-term memory. He was asking Steve to learn new sets of numbers on the fly, and then once he learned the new one, he would have to learn another set of new ones. This would happen over and over again. Steve was exactly where he should be and no matter what he tried to do, he could not go beyond the eight or nine digits that most humans can keep in mind for a few seconds. Others had managed to remember more than that. Anders was confident that Steve would also break the nine-digit barrier.




BREAKING THROUGH THE DIGIT SPAN LIMIT

Digit span relies on short-term memory, which is limited. This leaves us as humans two options for increasing our limit. We can either increase our short-term memory or we can leverage our long-term memory by using chunking. The question remains whether a similar type of chunking strategy might work for digit span. In other words, could Steve become a digit master by leveraging his long-term memory? Or would he remain stuck in remembering each digit separately?

To overcome his limitations, Steve began to link sets of digits to a concept. Linking a fact or some new thing that has to be learned to a concept is called mnemonics. These memory strategies have been used for centuries to improve memory. Ancient Greek senators who did not have access to teleprompters used the method of loci. In this method, a topic is mentally placed in a room. As they practiced and learned their speeches, these senators from ancient Greece would imagine that each topic they would cover was in different parts of the chamber where they would give their speech. Anders Ericsson observed a similar approach in Chao Lu, who was able to learn Pi (3.1415 …) up to 67,890 digits.

Rather than using mnemonics, Steve essentially found his own strategies. He began to store four-digit and three-digit sequences as running times and ages. So, 4533135 would become 45 minutes and 33 seconds along with 13 and ½. He would then remember a marathon time and a boy going through puberty. By adding this second memory trick, Steve was able to combine both four-digit and three-digit combinations to get up to eighty digits.

The example of Steve might seem very mental in the sense that it involves taking digits and merging them with running times or ages. Researchers would call learning a very long digit string a cognitive task. The divide between mental and physical skills is not all that clear. In fact, our mental skills often take building blocks from physical actions in the world. The building up of these skills from very small pieces is a point that Anders made across his entire career, which ended when he passed away on June 17, 2020.




THE LOSS OF A HERO

At the end of our two-hour-long dinner on that December evening in 2019, Anders and I walked out of the restaurant. He approached the valet parking area and gave a young man his ticket. I could have left but decided to just stand there and keep him company. There were so many things that I felt I had not asked him about.

He offered me a ride to my hotel, and we continued conversing. As I got out of the car, I thanked him for having accepted an invitation so last minute. He told me that if I ever needed anything I should reach out to him again. I saw my own reflection in the door and the lights of his car. I turned around one last time, waved goodbye, and watched as he drove off.

In the weeks that followed, he and I exchanged a few emails on topics that had come up during our dinner. One topic that stood out was the notion that accents were very hard to lose. As I noted earlier, Anders’s accent was particularly light in English, something that could fit in with the notion of deliberate practice and mental representations.

In our first email exchange, I tried to float another possibility. Maybe he had some advantage in learning a second language. I asked him if he could sing in tune. As we will see later there is a link between vocal singing and the lightness of an accent. He was not one to brag, so I was unable to figure out if he was a good singer. He did say he liked to sing. I took that as a yes. So maybe he did have an advantage in being able to sound like a native speaker.

We also discussed age of acquisition at length. One of the main points that had always seemed odd to me was how his work on expertise did not really consider when experts started to practice. The age at which we start is known to have a profound effect on how our brains manage the learning of new skills. This left a lot of unanswered questions.

How would deliberate practice and mental images change across development? After all, starting at different ages results in different end points. Most experts start young. Yet some skills can be developed later in life. Steve Falloon was able to memorize longs strings of digits by employing strategies as an adult.

I also thought a lot about biology. How does the brain figure into all of this? Are brains just hardware? Do they just work to produce neural signals that somehow turn into thoughts? If so, are the thoughts and mental representations like software? Cognitive neuroscientists think a lot about how the brain and mind are connected. How would Anders account for the biological bases of skill learning?


After two or three exchanges, my connection to Anders ran cold. The holiday season was upon us, and I wished him a nice vacation in San Diego with his family.

In the spring, on April 1, 2020, I wrote to say that I had assigned his book in my class on the bilingual brain. I commented on how his book had given me insight on tennis. Specifically, I recalled a time when an opponent had found a weakness in my game and exploited it. Challenges and moving beyond one’s comfort zone are key concepts in deliberate practice. We have to practice when we are uncomfortable.

I never received a response. I assumed that he was buried in his work. A few months later I learned that he, unfortunately, had been buried in the very real sense during those weeks. I was invited to a virtual celebration of his work at Florida State University in July 2020. I am both happy and sad to have met him: Happy that I was able to at least meet him once. Sad that he left this world. I always wondered where our conversations might have led. There seemed to be so much left for us to talk about.




EMERGENCE, DEVELOPMENT, AND PRACTICE

The chapters in this book cover a lot of the topics that I might have asked Anders about. As a cognitive neuroscientist, I spend a lot of time thinking about the brain and how it relates to how we think. I am also very interested in how humans change as they go from the cradle up to adulthood and beyond. Where does a skill start and how does it change as we get older?

One of the topics we will consider in greater depth is emergence, how things combine to form something new. I’ll introduce you to a concept that takes chunking a step further. When many chunks combine they can transform and become a megachunk. I will also trace out the way in which skills can be thought of as combinations of sensory and motor information. Later we will go even further and move to consider more complex parts of our brain that blend information that is and is not available to our consciousness.

Although Ericsson and I had different views on knowledge, skills, and how we acquire them, I had great admiration for the way his work had an impact on people’s lives. Anders loved to work with individuals doing in-depth studies. These studies did not just consider cognitive skills like memorizing digits. They also involved physical skills like playing a sport. We now turn to one of his favorite natural experiments: the taking up of an entirely new game, golf, by an adult determined to see how far practice could take him.
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