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What is great coaching made of? What separates the planet’s best coaches from the rest?


For the past century or so, the traditional answer went like this: Great coaching is a mysterious gift possessed by rare individuals. We believed that great coaches—John Wooden, Vince Lombardi, Johan Cruyff, Pat Summitt—were different from regular coaches in exactly the same way that Babe Ruth was different from regular ballplayers, or that The Beatles were different from regular rock bands. Great coaches possessed an inborn X-factor, a golden twist of DNA and destiny, that propelled their success, and that could not be copied or stolen. Wanting to be a great coach was like wanting to win the lottery: everyone was welcome to try, but only a lucky handful could be chosen.


In the past few decades, thanks to the work of countless scientists and researchers, we’ve learned that this traditional model is absolutely, positively, 100% wrong. We’ve looked inside the brain as it learns, we’ve assessed and tracked effective interactions, and we’ve learned that great coaching only appears magical. In truth, it’s a complex combination of skills—a kind of sociobehavioral sport, whose fundamentals are knowledge, communication, and leadership. We’ve learned that these skills aren’t magical, but can be built with the right tools. In all, we’ve learned that great coaching isn’t about the who; it’s secretly about the how.


That’s where Doug Lemov comes in.


I met Doug after reading his first book, Teach Like a Champion. Its premise was irresistible: he systematically observed highly successful teachers, then distilled those observations into a toolkit of 62 techniques that drove student achievement. The simple, powerful moves Doug described—“Check for Understanding,” “Plan for Error,” “Right is Right”—have been absorbed, employed, and shared by hundreds of thousands of grateful educators around the world. More than that, the book functioned as a mystique-busting X-ray, peering beneath the surface of teaching to reveal its essential machinery. And it led straight to a question: if these tools worked in the classroom, where else might they be applied?


Not long after his book came out, I contacted Doug and asked if he would speak with the coaches of the Cleveland Indians, a team I consult for. Unlike richer major-league teams, Cleveland doesn’t have the budget to buy great players—instead, they build them, and thus depend utterly on developing players through coaching. The timing of my call was poetic, because, as I shortly learned, Doug was already heading up an effort to strengthen the U.S. Soccer Federation’s licensing and training program for coaches. In other words, he was deep into exploring the transfer of his teaching concepts to the sports world—a world that is famously skeptical, risk-averse, and resistant to new ideas and outsiders. The question was, would it work?


The answer was a massive and unmistakable yes. It took about two minutes, and it happened when one of the coaches brought up the old saying The game teaches the game. It’s the kind of mantra coaches love to say and repeat, because it sounds irreproachably true, and it also gives them an out, because if the game teaches, you don’t have to. Doug listened, then he spoke.


“Everyone says that—The game teaches the game—but is it really true?” Doug paused—what I would come to see as a Lemovian pause—warm, expectant, giving everybody a chance to reflect. Then he continued.


“I was just at a [soccer] workshop and we were talking about making runs off the ball—basically getting yourself open to receive a pass. At the workshop, I learned about the different types of run that you could make, and why. [Lemovian pause.] I’ve been playing and coaching soccer for decades and no one ever named the different types of runs—or that one of key types of runs is when you split the two central defenders. No one told me that—or told me from a defensive point of view that it was critical not to get split.”


The group started nodding—they got it. Then Doug asked if there were similar frameworks in baseball and the group started speaking up. Turns out there were lots of frameworks, hidden just beneath the surface: there are six ways for a catcher to block a ball, five ways for a baserunner to round first base. The room started to buzz. You could feel the ideas start exploding to the surface, coaches seeing their role in a new way.


“So maybe the game isn’t the best teacher,” Doug summed up. “It’s an unequal teacher. If you let players just play, some may get it and some may not. But if you give players frameworks to understand, they can adapt and apply them, and become better problem-solvers.” Shortly afterward, a major-league hitting coach and the head of player development signed up to attend a Teach Like a Champion workshop that winter, marking what might be a historical first: professional baseball personnel sitting attentively in a fluorescent-lit classroom, shoulder to shoulder with public school English and math and social studies teachers, learning together.


That’s Doug’s power: he gives you fresh ways to see the interactions between teacher and student and the game, and provides the tools to make an impact in the learning process. With each insight, he is teaching us an overarching lesson: great teaching is great teaching, whether it’s in an algebra classroom or on a soccer field.


Doug’s other power is that he’s always learning. That is, he has a rare ability to relentlessly explore new science, new contexts, and new ideas, and to draw useful connections. We see this power in ways that are obvious—for example, in the way Doug rethought and rewrote his original book to produce Teach Like a Champion 2.0. We also see it in ways that are harder to measure—for example, how he and his team adapted to the pandemic by developing remote-coaching models that helped teachers and learners work closely together despite the distance. Doug’s work serves as a reminder that coaching isn’t about being the all-knowing guru on the mountaintop, but rather about being the curious seeker.


So let’s return to our original question: what’s great coaching really made of?


(Lemovian pause)


I think one answer might be: Great coaches are learners who are obsessed with giving you the tools and support to make yourself a little bit better every day. And that’s precisely why we are incredibly fortunate to have a coach like Doug Lemov, and a toolkit like the one you now hold in your hands.


* * *
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INTRODUCTION
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A few years ago, I was in a conference room with a group of educators, getting ready to show a video of a high school math teacher when I was suddenly overcome with panic, which might seem like a strange reaction.


For the previous ten years, I had been studying teachers, and in particular teachers who were “positive outliers.” These were teachers who worked with students from impoverished neighborhoods where only a fraction of students graduated high school, never mind went on to college, and where typically only 10% or 20% of students might pass a given state test (an incomplete but still important measure of progress) in math or reading in a typical year. And yet working in that same landscape, the teachers I was studying helped their students achieve at a dramatically higher rate than anyone would have predicted: they might have double the number of students passing…or four times the number of students passing. Sometimes every single kid passed. Sometimes they had more kids score “advanced” than teachers in surrounding schools had kids score “proficient.” Their results often closed the gap between kids born to poverty and kids born to privilege, their scores equaling or exceeding those in districts where educations were supplemented by trips abroad and private tutors, and where the walk to school was made along tree-lined streets that were rarely dirty and never dangerous.


I wanted to understand how those teachers could take a group of students who some skeptics said couldn’t perform at the highest levels, “didn’t care” and “didn’t have the skills,” and achieve transformative results. There were predictions of what was “possible,” in other words, and then there were people like Denarius Frazier, the teacher in the video I was about to show, who broke all the models. In Denarius’s classroom, it seemed like anything was possible. I had spent hours watching and re-watching videos of his lessons, noting how he managed time, gave feedback, built relationships, assessed how much everyone was learning. I did that with dozens of exceptional teachers like him, then took the videos and chopped them up into short clips of two or three minutes—“game films.”1


So what was the headline? What was the secret to great teaching? There wasn’t one. What characterized those classrooms wasn’t one big thing but a lot of little things. “There is no 100% solution, only one hundred 1% solutions,” is how a colleague of mine, Brett Peiser, put it. The power was in the aggregation of small improvements—what some people call marginal gains. That’s both good news and bad news.


Good news because, as James Clear discusses in his book Atomic Habits, marginal gains compound over time in a curve a bit like this:
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It’s surprising. “If you can get 1% better each day for one year, you’ll end up thirty-seven times better by the time you’re done,” writes Clear. That was the secret to transformative classrooms.


Now the bad news. Mastering little things requires diligence and focus. The fact that there was no magic bullet meant that some people wouldn’t do it. They wouldn’t be willing to sustain their focus on small, usually not very sexy ideas when there were people telling you that there were easy, simple feel-good solutions: Don’t be the sage on the stage; be the guide on the side!


I’d seen a lot of guiding on the side where the lesson quality was almost criminal. I’d seen a lot of lessons where the teacher was sage-on-the-stage that were things of profound and useful beauty. “The answer is, it depends,” my colleague Christian Lavers, who runs the highly regarded Elite Clubs National League, likes to say. The right strategy depends on what you are teaching to whom and when. But in the end, no matter which direction you go, the results come down to careful execution.


Here’s how I summed it up in my presentation that day:




	People can outperform what is ‘expected’—individually and in groups—via better teaching.



	But teaching better is technical; it requires sustained focus on things that are often mundane.



	Because of that, most people won’t do it.



	And because of that, it is an immense competitive advantage for those who will.






I have neglected to mention that the workshop I’m referring to was not for classroom teachers but rather for coaches—after all, classrooms aren’t the only place where teaching takes place or where more effective learning is valuable. And soon after my first book about teachers came out, the US Soccer Federation reached out to ask if I’d be interested in presenting some ideas to coaches. I had been a fan of the game all my life. I had played in college (where I was marginal at best and where my game featured desperate panicked clearances and lots of missed tackles). I thought: “What if coaches could make athletes 1% better after every session by being more attentive to the things teachers like Denarius worried about: how you managed time, gave feedback, built relationships, and assessed how much everyone was learning? Was it possible?” I flew to Colorado and did a workshop which, I can safely say, was terrible.


I could tell coaches how to get distracted players to pay attention, but what about teaching them to make better decisions? Students in a math class have to master skills as individuals. Athletes on the soccer field have to make decisions as a group. They have to make them very quickly. Coaching is a form of teaching, but it also has different issues and challenges that required further study. There was a lot of potential in the idea but also a lot of work to be done.


So I set out to do that work: to study coaching and adapt what I knew about teaching to understand how to create positive outliers on the court and field. At the same time, I also set out to better understand the science behind learning. As I began to do more and more work with coaches, I found that some of the challenges I was familiar with from schools applied to their work as well. Sometimes the level of research and study done by coaches (and the organizations that led them) was incredible. But sometimes organizations built their teaching on myths and platitudes more than science. At one point, visiting a national coaching federation I sometimes worked with, I asked what research was behind the guidelines in their training courses. There wasn’t any.


Scientists and researchers had discovered more about the brain and how it learned in the last 20 years than they had in the previous 300, and I was pretty sure the questions coaches were asking me—how you taught people to solve problems quickly in groups, for example—could be answered by research. But the research wasn’t consistently making its way into the conversation. So I began reading articles and books on cognitive science. And I kept reading. The answer to so many questions in teaching is still “it depends,” but that doesn’t mean all answers are equal. There’s still science and it will guide you towards better answers and away from lesser, sometimes more familiar ones, and even after that there is still plenty of room for “it depends.” Both things are true. All of which is a way of saying that you will find discussions in this book of memory, perception, and attention, even multilevel natural selection—the idea that, in human evolutionary terms, natural selection chose based on our ability to form groups as much as our individual strengths. I apologize if it feels like too much at times, but I found it fascinating—and most importantly, highly relevant.


And so several years later I found myself standing in a conference room in Chicago, getting ready to present to a group that included some of MLS’s most highly regarded coaches—guys I had watched on TV, not just coaching but many times playing; there were several veterans of World Cup rosters in the room. It was the highest-level group I had worked with, and suddenly I was very nervous.


My plan was to lead with a video from Denarius’s classroom and ask them to connect what they saw there to their own manner of coaching at their clubs, but walking to the front of the room, I was now struck with suddenly clarity about the ridiculousness of that plan. I was going to ask coaches who trained world-class athletes every day (managing their egos; channeling their hunger) using the latest technology (real-time video; VR; GPS tracking)—not to mention translation services for the multiple languages spoken—to weigh in on classrooms of middle and high school students sitting in tidy rows of desks in Newark and Brooklyn.


So, coach, what can you learn from the way Denarius talks to his 9th graders to help you explain to your team—with players from eight different national teams—that you want them to press differently, or to challenge a veteran in the last phase of his career to push himself harder?


How could I have been so stupid?


By that point, though, it was too late. The coaches were looking up at me and there was nothing to do but begin. I cued up the video of Denarius and pressed play. (You can watch that video here ► or wait for chapter 4 when I will analyze it more fully.)


I showed about a minute and paused.


“What did you observe?” I asked. “And how does it relate to your coaching?”


It’s possible that my voice was shaking at this point and I was braced for crickets—which is teacher talk for a long awkward silence—but one of the most established coaches in the league spoke up immediately.


“He’s teaching everybody,” he said. “Everybody.”


I nodded, but in retrospect I realize that I still didn’t really get where he was going. To be honest, I thought he was just trying to be gracious and say something obvious to help me through an awkward silence. But something in his voice suggested something more than a mere act of decency, and I asked him to say more.


“He talks to every single student,” he said. “He’s showing that he’s invested in their progress, that he sees their work. He’s teaching them all. We don’t do that. Some guys, they barely hear from us. Sometimes for days at a time. And I’m just sitting here thinking: Man, how does that look from their point of view?”


Before I could respond, another coach chimed in. “You can’t build relationships at this level just by being friendly and backslapping guys. They want to succeed. They want to play. You build relationships by showing you want to make them better. No, that you can make them better. He’s doing the same thing—connecting with students by teaching them. If you can’t make them better, you can give them all the high fives you want; it’s not going to matter.”


We were rolling.


In fact, my head was all but exploding. I had always felt a bit self-conscious about my work in the sports sector. Public education was in a national crisis and here I was indulging myself, studying what I loved but which did not help alleviate this crisis. When I came back to my office, I would often not tell people where I’d been. At least at first. But it quickly became apparent that the learning ran both ways. What great teachers did was relevant to coaches in the most profound way. And there was almost nothing out there that helped coaches think about the things that made their teaching hum—the management of seconds, the giving of feedback, the building of relationships, the assessing of how much everyone was learning. But what coaches did and knew was also highly relevant to teachers. There were a hundred teachers who were struggling that very morning because they did not understand the power of what those coaches had just said. They thought the relationship had to come first, that you could not teach until you had constructed it. They did a lot of high fiving to try to get there. But, as the coach observed, to build a long-term and substantive relationship as a teacher, you had to help people get better. You had to start teaching first. You had to teach well and use that as a tool to connect.


One other thought came to me in that moment: how humble, self-reflective and hungry to learn the coaches were. They were at the top of their profession and here I was asking them to engage in discussions they could easily have written off as irrelevant or inconsequential. They could have been excused for checking out and getting some emails done before the tactical sessions in the afternoon, but they jumped in with both feet (a description which also describes most of my attempted tackles at the collegiate level, I note).


I came to understand, starting that day, that the marker of a great coach was a constant desire to learn and grow. The people who rose in intensely competitive environments were serious about the craft and knew what was at stake. They were not smug but restless. Confident, often, but also humble. In New Zealand, for example, where the pride of a nation of five million people hinged on its ability to remain on the top of the world rugby pyramid, I showed an example of how a coach could give guidance but also preserve leeway for individual style and decision-making. It was an odd choice, potentially, because the coach and student were ballet dancers: the mentor giving feedback on arm movements to her protégé. It could have felt odd but it didn’t. The rugby coaches, many of whom had played themselves for the “All Blacks,” New Zealand’s vaunted national team, analyzed the clip with insight and humility.


This is a topic I will take up further in chapter 6, but it was and has remained both humbling and inspiring that the coaches I am lucky enough to work with take the study of teaching so seriously. Each group of coaches I’ve spent time with has given at least as much as they got from the sessions, and a big part of my motivation in writing this book is to pass along the wisdom they shared.


* * *


So this is a book for that class of teachers called coaches, even though some of them have never used the word “teacher” to describe themselves. It’s a class of teachers that includes everyone from parent volunteers to professional coaches and private trainers—6.5 million of them in the US, according to the Aspen Institute’s Project Play. It’s a big tent, a messy tent—a hard one to write a book for. I’m aware that my effort to write to readers of such wide-ranging backgrounds means some examples may at first seem most relevant to some other coach: I’m talking about basics and you’re a professional; I’m talking about what seems like arcane jargon when you just want to know how to get players to do what you asked. All I can do is promise that I’ve tried to include diverse enough examples that if what I’m talking about at the moment isn’t right for you, something soon after will be.


At least I hope so. Because it was important to write a book for such a wide-ranging group.


Sports play an outsized role in our collective imagination. Increasingly, it is the way our tribes compete—as nations, cities, regions and, in a category all their own, Boston Red Sox fans. What number of children (and just possibly adults) stand in their driveway right now imagining they are LeBron James, slashing his way to the hoop as the crowd explodes? How many are wearing Messi jerseys to touch a tiny piece of his brilliance?


The economics of professional sports also show its immense influence: Lebron James signed for LA for $154 million for four years; Neymar’s transfer to Paris Saint-Germain was €222 million. Like it or not, an economist would say, that’s the price at which our culture values athletic performance.


However, there’s more to it than that. Coaches teach our young people what it means to pursue excellence, to chase improvement, to work together to achieve common goals, to build character. The sociobiologist Edward Wilson has pointed out that the key to the human triumph among the species was not our individual evolutionary adaptations so much as our group adaptations. The genetic fitness of humans is as much a consequence of group selection as individual selection, he writes. We survived and thrived because we work together for common goals and because individuals will sacrifice themselves for those goals. We are one of very few mammals that do this. Team sports are one of the most common ways that we learn what the path of that evolution required: to seek to triumph and yet be ready to sacrifice; to want to succeed for ourselves but also remain within the group and seek its success. Sports make us more human because they echo the process of our evolution.


But the work of teaching sports is hard and complex. Coaching well involves a complex array of challenges common to all teachers. These include questions such as:




	How do I give feedback to help athletes learn better and faster?



	How do I know whether athletes have learned what I have taught them?



	What do I do when I am pretty sure they are not ‘getting it’?



	How do I design and sequence activities so players will remember to execute in the game what they learned in practice?



	How do I teach decision-making?



	How can I help players become self-driven learners? How can I instill a growth mindset?



	How can I do that while fostering a love for the game and building strong character?



	How do I convince athletes to be willing to struggle and fail in the short run so they can learn in the long run?






These questions—and a hundred more like them—are daunting. A teacher’s handling of them, compounded over a hundred or a thousand practices, can make or break an individual’s or a team’s success. And while there are thousands of excellent books and websites a coach can consult to better understand technical and tactical aspects of the game, there is almost nothing for a coach to consult that explicitly examines the teaching problems of the field, the court, the rink and the diamond.
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WHAT’S INSIDE


This book consists of six chapters. The first of these, “The Ability to Decide,” is about decision-making, which I call the most important proficiency of all. My discussion of it focuses heavily on the underacknowledged role of perception. Essentially, you cannot make the right decisions unless your eyes are in the right place and know what to look for. Expertise is in the eyes. How then do we develop athletes’ eyes and the more advanced cognitive processes they support?


Chapter 2 is about planning and session design, both within a session and within a unit. Planning units of learning (of four or six weeks’ duration, say) is far less common than planning single sessions, but at least as important because long-term memory can only be built over time. As I hope to show, the role of long-term memory is vastly underappreciated by most educators—coaches included. Consider this: you have forgotten almost everything you’ve learned in your life. Athletes are no different. How do you know they will remember what you’ve taught them when they need it?


Chapter 3 is about giving feedback, which is perhaps the single coaching action we do most. That it is so familiar to us makes it easy for us to rely on old and untested habits. We give feedback the way we do because…well, who knows. Perhaps because Coach Carlton gave us feedback that way 25 years ago. And why did he do it that way? Well, Chapter 3 is your chance to think about some of the decisions you make about feedback. The science of working memory and attention will play a key role.


Chapter 4 is about John Wooden’s adage that teaching is knowing the difference between “I taught it” and ”They learned it.” It’s among the hardest things to do in teaching and the science of perception will come back to play a key role.


Chapter 5 is about building culture. Culture is often the thing we remember best from our own sporting days, and its messages are what we carry with us longest, perhaps because our individual behaviors have evolved to be extremely responsive to group culture. In the end, you can get a lot wrong if you get culture right.


The first five chapters are about the day-to-day decisions that can bring about the marginal gains James Clear and others write about. The sixth chapter is about long-term growth and development—your players’ and your own. I’ll discuss, among other things, how to balance long-term learning goals with the short-term task of winning, how game-day coaching is different from coaching in practice, how to make good decisions when selecting talent, and how to make sure that you grow and develop as much as you can in your own coaching journey.







IS IT A GENERAL COACHING BOOK OR A SOCCER COACHING BOOK?


The book is intended to offer lessons and guidance that are applicable to coaches of any sporting endeavor. But because I take the domain knowledge of each sport seriously and have immense respect for how much coaches know about their chosen sport, I’ve chosen to write through the lens of the sport I know best: soccer. My hope is that coaches of other sports will be able adapt and apply the lessons to their own contexts without my giving direct examples from them. I do this because I “speak soccer,” and am reluctant to try to provide examples from games I do not sufficiently understand. That said, while my examples are drawn heavily from soccer, you’ll notice throughout the book that I’ve asked top-tier coaches from other sports or with different perspectives to provide reflections and context in sidebars. I asked them to reflect on how they do or might adapt and apply the ideas in this book to their own sports. I hope this will provide support and insight for coaches who seek to take some of the concepts in the book and apply them to other sports or other settings.


Some caveats as you do so:
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	I’ve always believed that teachers are like artisans, applying a wide range of tools to solve a wide range of challenges under constantly changing circumstances. The right decision depends on who the artisan is, their own style, what they seek to build, and in what setting. There is no formula and few things that are always right—either in every setting or for every person. But as I mentioned previously, just because there isn’t always a single right answer doesn’t mean that all answers are equal. Some things are more effective than others—it’s a question of how and when you use them. Some things are ineffective. And most of all, there is still science and research that are critical to inform our decisions even if they’re not all the same.



	I’ve tried here to walk the line between the things we know and the things we don’t and to describe not a system to follow but a toolbox informed by the science of learning. I share it with you with the understanding that of all the things that cannot always be right, I am foremost on that list. It would be impossible to write a book of this length and not have gotten some things wrong. My suggestion if you think you’ve found one such thing (or several) is to try the idea out first and then decide. Human behavior is complex and surprising. If you try something and it does not work, you have gained knowledge. If it does work, you have gained knowledge again. Do first, then evaluate. We often rush to make up our minds when really there’s no reason to hurry.











THE NEW MONEYBALL


It is the legacy of Michael Lewis’s book that, at the professional level at least, every team now plays Moneyball—or versions of Moneyball. That is to say, they seek to find and exploit small competitive advantages—information about what causes or predicts success. Teaching, I think, offers its own version of Moneyball. If you could shift the way you gave feedback and make every player 1% better after every session, you would, over time, have a marginal gains curve like the one James Clear describes—rising upwards steeply. This would change your results as an organization: make a small team competitive; make a competitive team world class. That’s the game now at the elite level: who can be the first to unlock the hidden advantages of some critical but overlooked aspect of building performance? Ironically it is the same game we have (or should have) been playing all along at the youth and lower levels: making athletes better faster over the long run.


Here’s a Moneyball moment from one of my favorite videos ► about coaching, in which Super Bowl-winning Seattle Seahawks coach Pete Carroll says of himself and his coaching staff: “We’re really disciplined as coaches to always talk about what we want to see, the desired outcome, not about what went wrong or what the mistake was. We have to be disciplined and always use our language to talk about the next thing you can do right. It’s always about what we want to happen, not about the other stuff.” Part of the path to the Super Bowl for Carroll is in optimizing and systematizing across his staff a simple, mundane thing—focusing feedback on what to do, not what not to do. It’s a distinction many coaches might overlook. Or one that might not feel worthy of an NFL head coach’s attention. But in fact it is a game changer.


There are a hundred such aspects of teaching to optimize and systematize, each with the potential to yield remarkable returns. It’s not just that teaching is a form of competitive advantage but that it is full of a hundred opportunities for a 1%-better-per-day gain that is suddenly a game changer. It is Moneyball in a hall of mirrors—suddenly, everywhere you look, another opportunity emerges. That’s its true competitive advantage. And while that is as relevant to elite franchises and teams as any advanced metric, it is also accessible to the must humble local club. Refining your teaching with intentionality and craft is Moneyball for everyone. It’s the effort to unlock the secrets of developing people. Some coaches do that extremely well. Some do it less well. Both could benefit from improvement because there is no limit on how much better we dream of being.


1. This ultimately became a book, Teach Like a Champion (now Teach Like a Champion 2.0…and soon to be Teach Like a Champion 3.0. There’s a lot to learn from studying teachers so the book requires constant updating.)



► Watch “Denarius Frazier teaching math” at www.coachguidetoteaching.com



► Watch “Pete Carroll Moneyball moment” at www.coachguidetoteaching.com
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CHAPTER 1


THE ABILITY TO DECIDE
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PART 1: YOUR BRAIN, INVADING


Soccer—like basketball, rugby, hockey and similar sports—is a “group invasion game.” The goal is to possess and advance a ball (or similar object) through an opponent’s territory. Doing so requires coordination and precision, executed under pressure, in changing contexts and often at speeds faster than conscious thought. In such games, skill alone is insufficient. Players may have speed, power, technique and even guile, but in the end the ability to decide—as an individual and among a group—is the most important proficiency of all.


“At the highest level,” a former Premier League player told me, “players don’t run faster; they think faster.” Probably they both think faster and run faster, but even this distinction is not simple. The legendary Dutch soccer player Johan Cruyff once said, “When I start running earlier than the others, I appear faster.” Part of being “fast” is making better decisions (like where to position oneself and at what angle to run) and making them a little quicker than the player standing a few feet away.1


Decision-making, though, is the hardest thing to teach, and this difficulty is compounded by the fact that its importance increases steadily over the course of a player’s life. Young players can dominate based on exceptional skill or athleticism in most sports, but soon enough the opposition will learn to contain a stellar individual. There is always just one of her and 5 or 11 or 15 of them. Over time, a budding star will only shine if her decisions—and those of her teammates—get her to the right spot at the right time.


But decision-making is not like a faucet you can simply tell a player to turn on one day.


This is because it is not enough to merely want to make the right decision. Players have to perceive the signals that an opportunity is there, recognize how it must be adapted, and act on this information more quickly than the opposition can see and react. This means athletes must be looking for the right cues that inform decisions before those cues have occurred, and often while executing some other complex task. If the goal is coordination among teammates, then multiple people must be looking for similar cues and reliably reading cues in one another’s actions.
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To state the obvious, you must first see quickly and effectively in order to decide quickly and effectively. You must recognize a signal—maybe a center-back dropping too deep—in a hundred noisy details and act on it before a window of opportunity lasting a fraction of a second closes. Much of how we see is in fact learned behavior—often learned without our awareness of the process.


This raises some questions: Can certain people see better than others—“faster,” even? Can people be taught to see better?


The answer appears to be yes, and one key factor appears to be experience.


Any parent who has taught their child to drive knows this. A car inches out from a side road. Sitting in the passenger seat, your foot moves instinctively to the brake (even though there’s no pedal on your side), but your aspiring driver’s foot does not. He doesn’t yet know where to look and what to focus on. He is sorting through a hundred extraneous details while you are locked in on the few that matter most. You see signal; he sees noise; and your anxiety in those slivers of a second before he reacts reminds you that tiny differences in perceptive efficiency are highly significant under performance conditions.


It takes time to wire a brain for perceptive efficiency, especially when it seeks to read what Mark Seidenberg, a leading researcher on the “other” reading (the one that involves books), calls a “quasiregular system”—one that has “statistical tendencies but not inviolable rules.”2 Written English, for example. Or open play in the sport of your choice. Tendencies but not inviolable rules means The through ball is on. Or If I can get her to lean left, the backdoor pass will be on. It’s Tony Romo glancing at the formation the Patriots are in during the AFC championship game broadcast and commenting “This usually means motion and a run out wide to the right” ► and all of us watching, a fraction of a second later, as the motion and run to the right unfold. Learning to read (text) or “read” (movement and spacing) is learning to perceive and process visual information as fast as you can see it. This requires, first and foremost, “vast experience”—immense quantities of small trial-and-error experiments from which the brain infers statistical trends. Ten thousand interactions decoding combinations of letters teaches us to glance at text and read it at the speed of sight. Ten thousand interactions with the body shape and relative position of players teaches us to glance at a field, court or rink and read it fluently and at the speed of sight also. Perceptive capacity is context specific and built over time. By the time you realize that your athletes need to start learning to read complex patterns quickly, the hour has already gotten very late.


Coaches, therefore, run the risk of underemphasizing decision-making during the most critical developmental years because it does not yet appear necessary to success. Worse, when players demonstrate poor decision-making later on, they are unlikely to trace the issues back to teaching decisions years earlier. They can neglect the most important factor in their athletes’ long-term success and never know it.


Part of the problem is that players constantly make decisions whether we guide them or not. This might seem like a good thing, but haphazard, ill-informed decisions accrue into habit just as readily as good ones, and unlearning poor habits is a far more difficult task than learning better ones in the first place. This explains why some of the players we teach the worst are those who dominate at an early age. They win games by doing what no one else is physically able to do, not necessarily what will succeed in five years or in an environment where everyone has athleticism, so coaches often allow or encourage them to make a habit of decisions that are unsustainable or counterproductive in the long run. We all know some of these players. Remember how they used to dribble past everybody. What happened to them? Did they lose interest? Did they lack the heart and motivation? Or does the answer, just possibly, start with our coaching?
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Imagine a young player. Let’s call him Xavier. He is out there in the ranks of players in your area. He is small and slightly slow of foot, not without skill but seemingly always caught from behind and pushed off the ball by bigger, faster players. In possession, he looks to play the ball into a space where no teammate ever seems to be. Often, he turns and plays the ball backwards, to the annoyance of the spectating parents (and possibly his coaches). For crying out loud, Xavier, don’t play it backwards!


Would his club invest time and effort in Xavier as much as it would his speedy teammate, flashing forward to catch up to his own heavy touch and blasting home the winning goal?3


Imagine: if Xavier were to play with teammates who understood how and why to be in the space where he had been looking at all those times, he might not always play backwards. But he has long since been farmed out to the periphery of the club’s attention, waiting in vain for passes from the other players who are not individually dominant and whom no one takes very seriously.


Perhaps Xavier is out there today, hoping to receive, turn, and strike a pass that cuts out two lines of defense. But the “best” player on the team is on his 12th consecutive touch. He has beaten his defender, but by the time he looks up, the defense is set. Xavier’s clever run has long since become irrelevant. Why, our star thinks, is Xavier standing there?


Soon enough, even Xavier may come to ask this question too—and perhaps stop making his runs. Why would he continue? Skill at a tactical game is hard to spot and rarely rewarded unless others are playing the same game.4 Is it worth asking how many players’ ability to play in combination goes unseen because those around them do not play in combination? How many fail to develop their early instincts because they play on a team where an insightful run rarely earns the ball?


But let’s imagine that with water and sunlight—that is to say attention, teaching, opportunity, faith, high expectations—Xavier might emerge a few years later, speed and size having evened out a bit, as Xavi,5 clever on the ball but rarely touching it more than two or three times at a stretch and instead slicing opponents apart with perfectly angled passes.


At how many clubs would he get that water and sunlight?


Don’t answer out loud. We both already know the truth.


Don’t get me wrong, athleticism still matters. If it didn’t, professional clubs would not manage the diets of their players.6 Yet despite the tiny margin between each player and his potential replacement, the game’s most dominant players always include a variety of those who are wiry despite the benefits of muscle, small despite the benefits of size, and comparatively slow in a game where speed is king. The likes of Xavi, Andrea Pirlo and N’Golo Kante tell us that the brain is the game’s ultimate source of competitive advantage.


The ability to decide is, in short, both the most important attribute of a great player and the surest test of his or her coach, not only because it requires the discipline of future-focus but also because decision-making skills are difficult to teach even for those who believe in them.


What kind of “thinking players”?


One reason it is difficult to teach thinking is that it is difficult to recognize when thinking happens. This might seem like an absurd statement, but as David Eagleman points out in Incognito: the Secret Lives of the Brain, the thinking we are consciously aware of accounts for only a tiny proportion of our cognition. The great majority of it goes chugging along without our even knowing it. One of my goals in this chapter will be to describe the cognitive processes that happen during training and competition, both those we are generally aware of and those we are not. I hope to provide some thoughts on what you as a coach might do to better develop the various sorts of thinking athletes do. My focus will be on cognitive function during group invasion games like soccer as opposed to the cognition that happens during different sorts of sporting endeavor which might involve more extensive motor learning (such as baseball or golf) or more of what you might call endurance psychology (running or biking). There will of course be areas of overlap and I hope aspects of this chapter are useful to a broad range of coaches. I note that I am not a scientist by training. Instead I have tried to take applicable research and think about it through a lens of teaching and learning.


I’ll start by making a distinction between two cognitive processes that are often referred to interchangeably: decision-making and problem-solving. One (problem-solving) is generally slow and the other (decision-making) is often fast. Decision-making is the cognitive process players use more frequently during a match, but problem-solving is important in developing associations that ultimately support faster thinking during the game. Speed might seem like a relatively trivial point on which to focus, but of course it isn’t trivial to an athlete. When we talk about “instincts” and “game sense” in an athlete, we are usually talking about decisions that are made faster than we can consciously think, a skill that requires its own processes.


I’ll also examine the mechanics of perception. As I’ve mentioned, it is more complex and subjective than most people realize. “Half our brain is dedicated almost exclusively to vision,” observes Irving Biederman. We can be “misled into thinking it is a very easy, simple process because it occurs so quickly and automatically.” But expertise, in many ways, is knowing what to look for and where to find it.


► A study of professional pianist Daniel Beliavsky and his student Charlotte Bennett  shows this connection. Sight reading a piece of new music—processing cues, deciding how to act on them, coordinating his decisions with physical motions—Beliavsky’s eyes consistently move precisely to the phrase just ahead of the one he is playing, going first to the treble clef and then the base clef—something we know because in the video, he is wearing a pair of vision-tracking glasses as he plays. The range of vision—where he looks—is narrow, steady and consistent. Much steadier than Bennett’s. She scans a wider range of the visual field and is not as consistent in where she directs her eyes. This is unexpected. Beliavsky, the expert, is taking in less visual information to guide his decisions than his student. But this is because he knows exactly where to look to find the right cues, and he locks in on them earlier. His perception captures more signal and less noise. What’s more, he does this unconsciously. “I wasn’t even aware that I did that,” he notes, watching his eye movements on the screen.
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There are at least two things that differentiate an expert from a very good but still developing apprentice. First, his expertise comes from subconscious knowledge about where to look. Second, he can process what he sees efficiently because what his hands do is automatic and fluid and so his working memory is free to focus almost exclusively on what he perceives.


Studies have found similar trends among teachers. Compared to novices, veteran teachers looked at less but saw more. Their eye movements, like Beliavsky’s, were steadier and narrower. With experience they had come to know where to look to reliably see the important variables.


For athletes, the mark of expertise is often the habit of consistently and unconsciously looking in the right place: find the signal; ignore the noise. A recent vision-tracking study of Cristiano Ronaldo (widely regarded as among the game’s top two or three players, for those who aren’t soccer fans) shows him doing essentially this in keeping a ball from a defender—focusing on cues from the hips and knees of the defender, locking in on the key data in a methodical way and reacting with a deeply encoded skill. ► Critically, he is unaware that he does this. Experts see differently from novices. They are quite literally seeing different things and watching a different game.
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Another form of decision-making involves the coordination of individual decisions within a group. This relies on a mildly strange idea: while individual players engage in problem-solving only infrequently during live play (it happens too slowly), teams constantly solve problems during games. By understanding and anticipating the decisions of those around them more efficiently than the opposition, good teams predict and react to one another optimally7 and achieve something that is similar to problem-solving or perhaps artificial intelligence.


Finally we’ll examine one of the key factors that can cause a group’s problem-solving behavior to happen. Knowledge forms the foundation of all higher order cognitive functions including critical thinking, problem-solving and decision-making. “Data from the last thirty years lead to a conclusion that is not scientifically challengeable,” writes University of Virginia psychologist Daniel Willingham.8 “Thinking well requires knowing facts, and that’s true not simply because you need something to think about. The very processes that teachers care about most—critical thinking processes such as reasoning and problem-solving—are intimately intertwined with factual knowledge that is in long-term memory (not just found in the environment).”9 (My emphasis)


It’s important to note that factual knowledge’s role as the basis of understanding, critical thinking and even creativity is all but consensus among cognitive scientists, but popular opinion—and often the opinion of educators—leans the opposite way. Learning facts to them is a “lower order” activity, a waste of time in a world where you can google anything. The assumption is that problem-solving and critical thinking are abstract skills that can be applied across different domains once learned. They are, in the words of a cognitive scientist, “transferable.”


I understand why this idea is so compelling. The notion that, once learned, critical thinking could be applied flexibly from one setting to another is a beautiful idea. Unfortunately it is also at odds with the realities of brain function. Critical thinking and problem-solving are heavily context specific. You can think critically only about those areas where you have knowledge. To think critically about Napoleon’s decisions at Waterloo, you need to know about Napoleon’s personality and motivations, his relationships with his generals, the nature of the British and Prussian commanders, and their position on the field on June 18, 1815. Without this knowledge, you could try to think critically about why he attacked and whether it was reckless, but in the end you would be guessing, and guessing is not critical thinking.


For it to be useful in thinking, knowledge must be encoded in long-term memory. Working memory—things you are consciously thinking about—is preciously small,10 and trying to think about or remember one thing reduces our capacity to think about any other thing. In other words, if you have to think consciously about something, it keeps you from thinking about other things—and from perceiving the world around you accurately, as we will discover.11 The more we want our players to think well, then, the more knowledge they must carry in their long-term memory and the more we have to help them keep their working memory free for efficient perception.


Actually, factual knowledge does more than free up working memory for more accurate perception. Perception, too, is knowledge-based. In a study of how physicists studied complex problems, Chi, Glaser and Feltovich found that experts see deep principles when observing and deciding which approaches to use to solve complex problems, whereas novices notice superficial features that do not help them reliably solve the problems.





Decision-making vs problem-solving


Daniel Kahneman’s Nobel Prize-winning research began as an effort to understand why people make predictable thinking errors. In Thinking Fast and Slow, he attempts to clarify the roles in the brain of two different thinking “systems,” which he calls simply “system 1” and “system 2.” They are connected, of course, but they function with a surprising degree of independence.


System 1 thinks fast. It has evolved in part to keep us alive in crisis situations—to see something flying at us and react faster than we can have a conscious thought. There is no time to consider, “What is that flying at me?” or even to verbalize “Watch out!” Our brains require a duck-first-ask-questions-later system.


“System 1 is more influential than your experience tells you,” writes Kahneman, “and it is the secret author of many of the choices and judgments you make.” This is not limited to decisions where speed is of the essence. It is constantly assessing and processing our surroundings in ways we are not aware of, and many of the things we do out of instinct are governed by this portion of the brain. In Incognito, David Eagleman describes an example: a study where men were shown pictures of a group of women and asked to score their attractiveness. Half of the pictures featured women with dilated pupils—an indication of arousal—and the men reliably picked these women more often, but without recognizing their dilated pupils. They were conscious only of picking who seemed attractive. Net: perceptions we are not conscious of having exert a constant and far-reaching influence on our decisions.


One of system 1’s other important characteristics is that it is always on. We cannot suppress it, for the most part, even if we want to. If presented with a line of text written in your native language, for example, you cannot look at it without reading it.


No Parking


Only in unusual circumstances would you be able to glance at that sentence and not read it. This tells us that our perception automatically initiates other higher forms of thinking. It takes years to learn to read, but once you learn to create meaning out of what you perceive, you cannot turn the connection off. Because it often functions faster than conscious thought and therefore without conscious oversight, system 1 is prone to mistakes. You duck, but it’s just a tree limb swaying in the wind. You slam on the brakes, but it’s just a shadow.


We compensate for this via what Kahneman calls “system 2.” This system thinks more carefully. It can deliberate and weigh options, test a hypothesis, change its mind. It thinks: That could be a bird but it also could be a shadow. It’s where “critical thinking” and problem-solving happen.


But system 2 isn’t perfect either. One problem is that it’s tiring to use, so we are “lazy” about using system 2. We only do it when we must. Getting a group of students or athletes to turn system 2 on—and keep it on—during training takes work. Coaches and teachers have to build a culture that makes being locked-in and mentally on a habit if they want to problem-solve. (I discuss this in chapter 3.)


Another thing about system 2: it’s slow—with “slow” being a relative term. It takes the brain about six-tenths of a second to have a conscious thought. By most measures, that’s pretty quick. But being an athlete often requires something faster. In baseball, for example, a pitched ball arrives at home plate in about four-tenths of a second—faster than a batter can have a conscious thought in response.


For years, people presumed that reaction time was the key to hitting; faster reactions for faster pitches. But as David Epstein describes in The Sports Gene, the great slugger Albert Pujols was found, at the height of his prowess, to have a reaction time that was below average for the adult male population.12 Something else must have allowed him to hit a ball moving that quickly. That something turns out to be perception: a batter like Pujols perceives visual cues from the pitcher’s motion as and before he releases the ball—angle of shoulder, position of wrist, rate of hip rotation. The batter’s brain processes these visual cues and predicts the pitch without his ever intentionally looking for them or even his consciously being aware of them. Many batters, even successful ones, still think it’s about reaction time, and this is profound. The typical batter never knows what the true drivers of his success are and is not even aware that they happen. He has learned the tools of his greatness accidentally and without knowing it.
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Were there experiences or even coaches that caused them to look for cues differently or better than others? Were coaches even aware of this critical function?


These questions are important because most group invasion games also feature moments when deciding faster than conscious thought is required. A space is about to open behind an opposition midfielder, and before you realize it, you have flicked the ball into the opening with the outside of your foot. You didn’t think about the pass and you didn’t think about the surface. You may have only vaguely realized your teammate was moving into the space. You acted before you knew you’d perceived the cue. This is system 1 at work. The moment of recognition—“I can’t believe I just made that pass”—is in fact system 2 observing system 1’s activity.
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“The best decisions aren’t made with your mind but with your instinct,” is how perhaps the game’s greatest player, Lionel Messi puts it. “The more familiar with a situation you become, the quicker, the better your decisions will be.” The one thing I would add is that they are not instincts in the technical sense—i.e. innate fixed responses—but rather habits encoded in long-term memory which we associate faster than we can decide to act with a given perception. Part of a coach’s task, then, is to teach players to make effective decisions when conscious thought is impractical or even counter-productive. This is often referred to as the perception-action linkage.


However, just because some decisions must be made faster than conscious thought does not mean all of them must be. A striker presses the opposition’s outside back. She’s closing at a run. But while she must decide quickly, she is still able to think consciously about her angle of approach and adapt it to the game model. Most thinking probably involves some overlap of the two systems—it relies on a foundation of unconscious or preconscious perceptions managed by system 1, but it is further shaped by the conscious thoughts of system 2 when the action slows down slightly and so requires coordination of both systems.


This is important to recognize because the coordination of the two systems can reveal another flaw in our cognition. When working hard, system 2 can degrade the functions of system 1, especially its perceptions. Try to do something that requires conscious thought while making a left turn across traffic—adjust the climate control system in your car or talk on the phone—and suddenly you are several times more likely to have an accident. System 1, which perceives and recognizes patterns in time and space, can get worse at these tasks when system 2 is churning away.


So it’s not entirely clear how much we want our striker, closing on the outside back, to actively think about her angle of approach. Perhaps we want it to be automatic. Or perhaps we want her decisions to be automatic until something she perceives tells her the situation is atypical in some way and requires a more active decision. Perhaps she is waiting for a cue the coach has pointed out—a bad first touch, a soft pass, a ball in the air—to tell her to strike. She sees it and suddenly locks in. This is what Berliner describes expert teachers as doing when they watch a classroom. They watch calmly, almost passively—more so than a novice—until something cues them that a situation recalls or does not match the model of what is supposed to happen. Then they attend to it consciously and carefully.


“Consciousness developed because it was advantageous,” Eagleman observes in Incognito, “but advantageous only in limited amounts.” (My emphasis) He is speaking in evolutionary terms, but he might just as well be speaking about athletic endeavor.


So the two systems in a player’s brain work in both coordination and tension. One thinks fast and can operate subconsciously but is prone to errors; the other thinks deeply, is capable of keen insight, but moves slowly and can disrupt more pressing cognitive functions.








Ironies of a ‘problem-solving game’


In problem-solving, the brain seeks new solutions to complex challenges. It often involves trial and error or deliberate step-by-step analysis. It’s a system 2 task, which is to say it has a speed problem. There are flashes of insight during problem-solving, of course, but generally problem-solving is slow. By necessity, then, most thinking during a match is not problem-solving. And this at first seems ironic given that soccer is a “problem-solving game,” but problem-solving remains critical in several ways.


First, problem-solving is one of the primary tools coaches use to support decision-making and build long-term memory. The thinking players do in a game may not always use the full capacities of system 2 but players often rely on slower critical system 2 thinking to encode and build understanding of the decisions they will adapt in the game. Memory, Willingham explains, is the residue of cognitive effort, and effortless execution is often the residue of effortful—mentally and physically—training. Cognitive scientists call this “desirable difficulty.” Perversely, one of the best ways to help players think quickly in the game is probably to use more deliberate thinking—at the right times and in the right ways—during training.


Second, the aggregation of individual decisions can ultimately produce something that looks a lot like problem-solving at the team level. If the players on a team can “read” one another’s decisions—if they know why teammates are making certain decisions and can anticipate what they will try next, then they can engage in a sort of group problem-solving, especially when coupled with more deliberate thinking during natural breaks in the game. What we seek, then, is not just strong decision-making from players but decision-making that is “legible” to teammates so players can read and understand one another’s actions.


I’ll return to problem-solving soon, but first, given that decision-making accounts for so much of the thinking players do during performance, let’s examine it more closely.





Decisions and how they happen


In the words of Todd Beane of Barcelona’s TOVO Academy, “It all starts with perception.” The “it” here is decision-making. We are deciding even as we are perceiving a situation because we shape and select what we see right from the start.


To perceive is to prioritize. We think we simply objectively see a visual field in front of us but in fact this is an illusion—the “user illusion.”13 “You think being conscious means perceiving everything around you but in fact it means perceiving small slices of reality and … being able to switch back and forth,” is how the cognitive scientist Steven Johnson describes it. When you look, your brain fills in a wide array of blanks to cause what you see to make sense. This involves its making assumptions about what’s probably there. Our peripheral vision is so blurry as to be useless, for example, and there’s a spot 15 degrees to the outside of the center of your field of vision where the visual nerve attaches. There are no sensory cells there. It’s your blind spot. A sleight-of-hand artist can put an object right before our eyes and contrive for us not to see it at all,14 but we never notice that because our brain fills in the blanks when it can’t see. It also makes decisions about what it should pay attention to in the visual field, again often without our conscious control.


In one experiment, for example, the psychologist Alfred Yarbus asked subjects to look at a painting while he tracked their eye movements. Yarbus began asking subjects different questions about the painting, and this changed where their eyes focused. Asked to give the ages of the people in the painting, subjects unconsciously scrutinized their faces. Asked to estimate their wealth, they focused on clothing. Subjects’ eyes moved in different patterns depending on what they needed to know, but crucially (and by now hopefully predictably) they were not aware they had done so. “As your eyes interrogate the world, they are like agents on a mission,” Eagleman notes. “Even though they are ‘your’ eyes, you have little idea what duty they’re on.” But if subjects’ brains unconsciously routed their eyes to the places in the painting that were most important, how did their brains know how to do that? The answer is experience. The tacit knowledge implicit in looking in the right place comes from ten thousand iterations of discerning people’s ages from their faces or wealth from their clothes.


Your knowledge and experience tell you where to look on the playing field as well. For example, where should your eyes go to predict the pass you seek to defend? At the eyes of the player with the ball? The feet? The hips? How often do you scan among these places? How often do you scan to other spaces around you to observe other players, for example? Which spaces? You very likely don’t think about where to look. In fact, you probably don’t even know where you look, even if you are an outstanding defender. As one cognitive scientist put it, “People often think they’re looking somewhere and they’re wrong.”15 You look without knowing why you focus on what you do. What experience has not taught you to look for, you may never see.


Joan Vickers, a cognitive scientist at the University of Calgary, argues, like Berliner, that the gaze of an expert is very different from that of a novice. Her term for it is “the quiet eye” because experts’ eyes lock in on the salient details within their gaze earlier in an interaction and tend to stay there more steadily and longer than novices. This is critical: sometimes players make poor decisions with full information. They choose wrong. But just as likely, they never knew what options existed. They never saw the pass they should have made because they had not learned where to look for what was important. They had not learned to see. So if we want better decisions, the place to start is with the eyes, to guide them to see—and make a habit of looking at—the most salient details of a situation.





Learning to see


If much of perceiving is an unconscious product of knowledge and experience, it means several things.


First, athletes must have extensive exposure to the geometry of the game, the benefits of which can be accelerated by instruction on how to look; that is, knowing what details—what cues—are most relevant. Second, our teaching should often focus on guiding players’ eyes to find the signal amidst the noise. As I will discuss in chapter 3, asking What do you see? might just yield a better decision than asking What decision should you make here? Third, it’s likely that the mechanics of looking can be improved. This is the principle behind South African researcher Sherylle Calder’s work. She trains professional athletes to see better. During her work with England’s national rugby team, for example, she noticed a player who was poor at catching the high balls. “If you can’t catch high balls, there’s a tendency to think that’s just the way it is,” Calder told CNN,16 but she was able to train the player to improve his vertical peripheral vision through daily exercises. And while training peripheral vision may be more technical that most youth clubs can manage, Calder does offer some universal advice. Smartphones, she argues, narrow our peripheral vision and degrade our visual systems. The long-term effect is significant, but so is the short-term one. She suggests telling athletes to stay off their phones on days they compete.


Finally, the crucial role of knowledge and experience in seeing explains why you cannot turn on decision-making quickly. It takes years of experience looking at the right things to be able to “see” or “read” the game. To return to the reading analogy, if you want to be fluent, you have to start young. In soccer, you cannot hope at age 12 or 14 to throw a switch and have players look up and start seeing the field correctly when for six or seven years they have been standing in lines or staring down at the ball they are dribbling or even playing with teammates whose movements are random and not predictive of what they will see in future games. By then it is too late. They will look but they will not see.






Geons and chunks


One fascinating attribute of the brain’s visual cortex is that it can predict what things will look like even when we have never seen them before. Take a certain chair, for example, maybe one sitting across the room from you now. Once you’ve looked at it for as little as a tenth of a second, you can see an image of the chair from a totally different angle and, even if you’ve never looked at it from that angle, recognize it as that chair. You can extrapolate: Oh, that’s my chair, but viewed from below and farther away. This is what Biederman calls “the miracle of pattern recognition,” and pattern recognition is gold to athletes.


The brain can perform this miracle, Biederman says, because it can decompose complex shapes into simpler ones, which he calls “geons.” “It turns out that you can model most objects in terms of a very small vocabulary of these simple shapes, numbering about 30 or 40,” Biederman says. “If we represent an object we’re looking at in terms of geons, then we’re able to recognize what the object is from almost any viewpoint.” Once your brain knows its core geometry, it can take what it knows about that geometry and apply it very quickly to new and even hypothetical situations.


Another important finding about perception involves an idea called “chunking,” which is the ability of experts to process more information than novices because they process it in chunks. Remembering the letters in this sequence—T ob EOR n oTOB E— is a lot easier when you see it not as 12 single points of data but as 6 words—“To be or not to be”—or even one familiar phrase. Similarly ,show an image of a chessboard to a group of expert players and they will be able to remember far more of the board than novices. This was revealed in a famous study by Herbert Simon. When he showed experts arrangements of pieces on a chess board that were typical of the middle or the end of a game for just five seconds, experts could remember where about two-thirds of the pieces had been. Novice players “could remember … only about four” pieces, Anders Ericsson relates in Peak. This appeared at first to show that expert players had prodigious memories, perhaps caused by their chess playing but also perhaps a natural gift—the very thing that caused them to be so good. Interestingly, though, Simon proved that the ability to chunk was domain specific by next assessing players’ ability to remember pieces on the board when they were arranged randomly and thus in a shape that would not have occurred during an actual game. In that case, Ericsson relates, expert players suddenly did no better than novices. Devoid of context of the game as it was supposed to be played, the perceptive advantage of expertise disappeared. Players had to understand what they were looking at, not just be familiar with it, or the perceptive advantage disappeared. It is not enough to stand in the middle of a swirling phase of midfield play to develop your ability to perceive. You must understand what you are looking at: the midfielder is trying to draw her opponent out of her proper shape so her teammate can sneak in behind. This is one reason why the idea that the game is the best teacher is not supported by science. The game teaches those who have first been caused to understand.


Simon argues that experts processed the positions of the chess pieces in “chunks.” They saw packets of information: a rook threatening a bishop defended by two pawns was one single “thing” to them—a chunk of information. Put in soccer terms, an expert doesn’t see a right back pressed ten yards above the midfield line and near the touchline and then a right center back just behind the midfield line and 25 yards in from the touchline, etc., as a novice would. The expert sees a back four shaped properly, perhaps compressed to absorb pressure. Or they see a back four compressed to absorb pressure but with the center backs too far apart. How far apart? Well, a little more than they should be. Experts used “mental representation”—conceptions based on knowledge and experience—to make sense of large amounts of information very quickly. Ericsson argues that these “mental representations” are a key to accelerating perceptive ability.


These representations also draw an expert’s heightened attention when something is out of place. I experienced this myself watching a game with former Scottish international defender Iain Munro. He described the shape he expected to see in the back four as being “like a saucer.” To him, looking at the back four was seeing a single image, the curving arc of a line traced across the field—a mental representation—and so he saw everything at a glance. “The left back is exposed,” he said at one point as we watched a match. “He’s too wide and has turned inside to correct his position. He cannot see his man.” As he spoke, a long diagonal ball was driven to the opponent that the defender had ever so briefly lost sight of. Moments later, it was 1-0 to the opposition. Munro was eating a sandwich and chatting with me as he made this observation, looking out of the corner of his eye, and he had instantly seen that something was “wrong”—one of the players was not where he was supposed to be. That caused him to look closer.


Chunking, in other words, helps players see and predict more accurately, as Ericsson found when he showed soccer players videos of matches. He stopped the video when a player had just received the ball. Better players could better recall where players were, what direction they were moving and where the ball was. And they were better at predicting what would happen next.


“The better players,” Ericsson related, “had a more highly developed ability to interpret the pattern of action on the field. This ability allowed them to perceive which players’ movements and interactions mattered most, which allowed them to make better decisions about where to go on the field, when to pass and to whom and so on.”


But there’s more. As Ericsson explains, the advantage of seeing better gets bigger over time because the brain is plastic and is constantly repurposing neural circuitry to help it respond to the demands it is faced with. Brain scans of London cabbies, for example, show expanded circuitry in the portion of the brain associated with route mapping.17 In the end, the brain perceives more of what it perceives often, and an early advantage in perception—a better mental representation—compounds over time. For this reason, it is critical to pay attention to young players’ visual environment. They must gain enough exposure to the core geometries of soccer—or whatever sport they play—to be able to see at a glance and understand.18 Once the brain knows its core shapes and can form useful mental representations, it can begin to predict how events will play out and adapt quickly.


Recent research by Geir Jordet at the Norwegian School of Sport Sciences has shown how often elite players “scan”—that is, look away from the ball to gauge the position of players and space around them—more often than less proficient players. “Those who [scan] most frequently are those with the clearest picture of their surroundings … when they receive the ball,” Sam Dean recently wrote in The Telegraph. “The best midfielders, Jordet has found, will scan five or six times in those ten seconds.” When I shared this with coaches at several professional academies, they wrote back immediately. They were aware of the research and had been incorporating the requirement or encouragement to scan into exercises. It was encouraging to see coaches embracing the power of perception so proactively. It’s also worth noting that while scanning seems deeply important, it’s probably necessary but not sufficient. You can look but not see much, of course, because your ability to see as quickly as you can look determines the effectiveness of each scan. This may also imply that simply scanning more often may not help some players until they can perceive better.
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A menu of responses


Imagine that we find Xavier having finally made the first team. He’s in the middle of a match, in fact, and is positioned just inside his opponents’ half, facing his own goal and preparing to receive a ball played in to him by a deep lying central midfielder. Over his shoulder, he notices an opponent closing hard and two other defenders have turned slightly toward him, preparing to close if needed but obscuring their vision of the space behind them slightly. One of them moves a step or two closer. Very quickly, Xavier’s brain must cue a series of reactions: a “shield the ball” response in his body shape, perhaps; a decision about where to direct his first touch. Xavier’s success is predicated partly on the quality of his perception and partly on the automaticity of the required receiving and shielding skills. If he can execute them with a minimum of working memory, he will see more.


But there are a series of shared tactical perceptions happening too. Three players closing on Xavier will mean opportunity created somewhere else. If Xavier and his teammates can get the ball there quickly, they will have a numerical advantage. The pressure he feels should cause him and his teammates to perceive the cue for a sequence of tactical decisions that they will have rehearsed as often as he has rehearsed his shielding of the ball. Xavier takes a touch to lure his opponents in and then plays backwards to a nearby teammate, Beto. It’s a slowish pass and in seeing it, Beto knows he must scan the field to find the place where the numerical advantage lies. The pace of Xavier’s pass is telling him this. It says: You saw the three men closing, right? I’m buying you a fraction of a second. Beto knows he must scan before he gets the ball because his coach will have stressed that only a pass on the first touch can fully seize the advantage. Out on the wing, another teammate, Claudio, is also reading the signal. He knows Beto’s pass will be coming if he can get into a position of opportunity. He suddenly cuts diagonally into a space between the lines. His defender is a step slow to react because he does not read Xavier’s backpass as a signal nor understand the sequence of actions it implies. Xavier and company are now several moves ahead.





Coordinating decisions


Xavier’s interaction with his teammate at midfield suggests a critical factor that enables coordinated decision-making (what you might call group problem-solving). A team with shared understanding of how they want to play and what options are preferred in specific situations will be able to “read” one another’s actions faster and better than the defense can. If they have a clear shared understanding of their goals and priorities in specific situations, they will read one another’s signals and communicate through their actions. They will read the game in a similar way, using a similar visual vocabulary. They will appear to have second sight. This is the killer app in elite soccer.


A “game model”19 is the name for this shared understanding of how we want to play, spelled out in specific settings. It is as close as there is to a Rosetta Stone for group problem-solving. Such a model is a series of interlinked mental representations in Ericsson’s terminology—a vision of what it looks like described in generally applicable principles. It is a more refined version of the term “principles of play” but goes beyond what coaches typically refer to as principles. As Christian Lavers, president of the Elite Clubs National League, explained it to me, principles of play are the same regardless of your style of play, but a game model is specific to a team and sometimes a setting (that is, a team could have different game models for when they are pressing and when they are lying deep). It is, in a sense, a set of team agreements. When pressing, we will seek to prevent the ball from crossing the field left to right or right to left across the midline. When attacking through the midfield, we will seek to attract pressure and play back and out quickly.


It is the coach’s job, then, to build “knowledge”: an understanding of the situations the game creates and the available solutions. This knowledge is useful to the degree that it:




	is encoded in long-term memory.



	has clear and precise names attached to it so coaches and players can recall and refer to it precisely and quickly.



	is connected to specific goals so players can coordinate their response to given situations. We can only make coordinated decisions if we understand our purpose.






Some people might see this as too controlling in a fluid game, but perhaps the opposite is true. Building knowledge and vocabulary during training allows for coordinated decision-making among players without the coach’s intervention. We cannot teach critical thinking, problem-solving or decision-making in the abstract, cognitive science tells us. We can only do those things in the context of specific situations and relevant knowledge.


TOVO Academy’s Todd Beane shared a favorite phrase of his father-in-law, Johan Cruyff: “Doing simple things at speed makes them seem complex.” Complexity is sometimes an illusion, in other words—often to the other team (certainly to Xavier, Beto and Claudio’s opponents) but even to ourselves, maybe. Perhaps Xavier’s coach will have had players do so many versions of the pattern—in to pressure, back and then through—that Claudio won’t even know where the idea for his run came from. Often what looks like the generation of new and unexpected ideas is in fact the use of known ideas in slightly distinctive adaptations with a high degree of coordination. This definition of creativity involves piecemeal contributions by a number of players who are reading one another’s actions quickly on a sophisticated level. That may sound like a limiting definition of creativity, but consider our own genetic makeup. It is determined to a large degree by variations in the sequence of four basic chemicals in our DNA: adenine, guanine, cytosine and thymine. Vary the order and sequence of just four variables and you have sufficient creativity to create billions of unique individuals.


A last thought on creativity as it applies to sports. The creativity we seek on the field or courts is often quite different from the creativity we might seek in other settings. What we usually mean by creativity in sports is not an entirely new discovery but an unexpected application or adaptation of a common idea. These are different things. Rugby was invented when a player picked up the ball mid soccer game. Creative in the general sense of the word, but not so much if your goal is to play better soccer. The creativity we are looking for often isn’t something “outside the box.” It is rather an unexpected or inventive inside-the-box solution—individually or coordinated by multiple people. “A lot of people say how creative the All Blacks are or how much flair there is,” famed New Zealand rugby coach Wayne Smith recently an interviewer, “but creativity is just practice that’s camouflaged. It comes from hard work.”20
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Department of skepticism: all difficulty is not desirable


“Desirable difficulty” is the term cognitive psychologists use to describe cognitive challenges that result in greater learning. Learning requires effort, but this does mean that the converse is true. All mental effort does not cause learning. Learning occurs when problems are challenging but not unsolvable, and when the difficulty is focused on the task learners are trying to remember. This was borne out recently in a study of a new font called “Sans Forgetica,” which looks like this:
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The idea was that if you learned more when you worked harder cognitively, why not make people work harder to read text. Sans Forgetica’s designers hoped that because it was more difficult to read, people would better remember what they read. Alas, they were only half right.21 As researchers at the University of Warwick found, Sans Forgetica is hard to read, “but does not boost memory.” The designers had made readers work harder at a task extraneous to the content they were trying to learn.


This is relevant to coaches because coaches sometimes design exercises that increase difficulty in order to speed learning, and these ideas often focus on perception, but this does not mean players will learn the intended topic better.


Bunnies and Guns is a somewhat exaggerated example. It’s billed as “cognitive skills training for athletes” and promises to develop athletes’ thinking skills by requiring them to complete complex multi-tasking activities—executing step patterns on an agility ladder, say, while at the same time making a pattern of signals with their hands, alternating between a bunny (two fingers up) and a gun (one finger out), say. It’s full of multi-tasking and mental challenges. It seems very compelling when a “technical skills coach” weighs in about “synergies” between “our brain’s left and right hemispheres.” But Bunnies and Guns isn’t making athletes think about the task they are trying to learn. It is adding what cognitive scientists would call extraneous cognitive load (unrelated to what you want to master) rather than intrinsic cognitive load (work focused on what you want to master). It’s using up working memory perceiving and executing tasks that are largely irrelevant. Thinking better on the soccer field consists of 1) perceiving better, 2) associating a pattern in those perceptions with a rehearsed series of actions and 3) adapting and applying those actions to the specific case. Athletes who do Bunnies and Guns will get better at Bunnies and Guns and they will free themselves to think more deeply as they shuttle through their agility ladders. But that’s about it.


As absurd as Bunnies and Guns sounds, it’s easy to unintentionally add extrinsic cognitive load through the best of intentions, especially when we are trying to build perceptive cues into training. For example, I’ve observed a lot of training sessions where an athlete will be asked to react to a color or a number while executing a skill or making a decision. They receive a ball while the coach calls out “Blue!” or “Red!” or “One!” or “Two!” and then have to attack a blue or red goal or play backwards (one) or turn and play forwards (two). One downside of such examples of extraneous cognitive load is that they cause athletes to use their working memory reacting to things athletes will never see on the field. Straining to connect the word “blue” to an action and then a direction may keep athletes from using working memory to encode the skill or make observations that might be useful perceptively. It might be better to try to simulate a game cue (a defender on your back) or simply to allow players to choose a goal to attack.


Similarly many approaches to training try to build perception skills and presume that they are transferable. In one popular video, players wear colored vests in four different colors with the coach shouting commands during the session instructing the players to form new teams based on new color combinations during live play. First green and blue are teammates. Then, upon the coach’s command, green and yellow become teammates. The same for blue and red. Players have to receive and react.
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Perception, however, is also probably not a transferable skill. Learning to perceive stimuli that are unrelated to match conditions will not likely assist you in perceiving better during competition. Evidence of this can be seen in the second half of the story of major league batters told in Epstein’s The Sports Gene. Major league hitters excel at hitting, Epstein argues, because they read the visual cues presented in the delivery motion of pitchers rather than because of fast reaction time. In other words, it is a context-specific skill (using unconscious background knowledge about pitchers’ deliveries), not a transferable skill (reaction time). As evidence, Epstein describes how women’s softball ace Jennie Finch barnstormed around major league baseball spring training camps one year to challenge the game’s best hitters to stand up to her fastball. She had lots of takers—including Barry Bonds, then the game’s elite slugger. It’s not surprising they took her challenge—and did so with a bit of bravado. Even ignoring any potential gender bias, when you send 90+ mph fastballs to the cheap seats all day, you can be forgiven for not putting much credit in the idea of someone getting a softball past you at 60mph. What Bonds did not account for was that his lifetime of knowledge about shoulder position and arm speed would be useless against a completely unfamiliar delivery from a master. Finch struck him out on three pitches. Perception, too, is context specific.













PART 2: WHAT TO DO ABOUT IT


So what should coaches do to translate this information into better training?


The rest of this chapter consists of suggestions and tools to be applied differently to fit each coach and club as well as their players’ age, skill and understanding. The recommendations are not a formula because there is no formula. At minimum, these ideas require application and adaptation. Doubly so because I am keenly aware that many of my readers know more about their own sport than I do.


If some of what you read sounds like familiar ideas perhaps refined and adapted, that’s a good thing. There’s no revolution here. Evolution is more powerful in the long run. My goal is to describe how small changes and a bit more intentionality in an environment similar to what many coaches already use can be a game-changer.


Balanced approaches


Let’s start with the million-dollar question: “What’s the best teaching method?”


The answer is: there isn’t one—or at least there isn’t just one. The things coaches must teach include a diverse array of knowledge and skills—from how to strike a ball to drive it over the opposition to how to play against a high press—and they teach them to professionals and ten-year-olds. Under such conditions, the methods won’t be the same for everything we seek to teach and in every context. The ideal training environment should not be a monoculture in terms of methods, no matter how effective a given method is for some purposes. The hammer is an excellent tool. It’s your go-to for attaching a baseboard. But to cut the baseboard you’ll need a saw. To ask which tool is better is to miss the point of the toolbox. It’s also worth noting that coaches operate in what the economist Robin Hogarth describes as a “wicked learning environment”—one in which there are often mismatches between decisions and the feedback that comes to us after we make them. In such environments, you can do the right thing and be unsuccessful (and thus have it appear that you were wrong); you can do the wrong thing and have it appear to have been right. Clarity emerges in the aggregate. Over time, you start to discern the trends. Maria Konnikova describes something similar in The Biggest Bluff, a chronicle of her efforts to master professional poker which, like coaching, is a long game where the apparent result of each decision is an unreliable indicator of whether it was a smart strategy over the long run, and where you win by constantly attuning to the changing signals that a hundred data points are broadcasting. She enlists Erik Seidel, one of the all-time masters of the game, as her coach, but when she asks for hard and fast rules—What is the best way to play this hand?—he advises: “Less certainty, more inquiry.” One has to learn without becoming reflexive to succeed in such complex environments.


Making decisions about methods starts with defining goals, so it may be useful to categorize training activities according to their purpose. I find it helpful to think about three types: skill-acquisition activities, game-based activities and tactical activities. These categories are imperfect, but still useful. One of the world’s top training courses for coaches, that of the French Football Federation, starts by asking coaches to make a similar distinction for activities. This causes coaches to think not about whether a training activity is “good” but about whether it helps achieve a specific outcome. In fact, many of the coaches I’ve met who’ve taken the French course value it specifically because it emphasizes methods. As Matt Lawrey of Atlanta United’s academy put it, the idea is that “instead of coaching the way that you want to coach, you have to coach in the way the kids learn.” Different methods—even what seem like contrasting methods—often work in synergy. Whether a method is good depends on what you’re trying to get done. The answer to most questions about teaching methodology, says Christian Lavers, is “It depends.”


Skill acquisition activities


Skill-acquisition activities are designed to improve players’ mastery of functional tasks—a specific action or sequence of actions—and enable players to execute them at a high level. We want players to be able to strike a ball, say, or bring one down, reliably and automatically, with the thigh or chest or instep. Some people call such tasks “motor learning,” a term that’s useful because the purpose is to coordinate physical skills with fluidity and speed; but I think of the skill-acquisition category more broadly to include not just individual motor learning activities but also coordinated group actions learned to automaticity. Passing patterns (sequences of common ball movements coordinated among multiple players, sometimes called patterns of play) may be the best example. These types of group actions are similar to motor learning because they require fast, often reflexive reactions among a group of players who must execute like a single being.22 A passing pattern exercise might try to encode a sequence like the one Xavier and his teammate used in the previous section: a pass in to a target man who is checking back from the ball, a simple back pass to play out, a through ball to an open teammate, a play back to the target man who has broken into space. Typically such an exercise would probably include multiple variations of this.
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Skill-acquisition activities often do not fully address decisions in a game context—when to execute a skill, why, and how in the flow of play or in a given situation. You might think this makes such exercises irrelevant in a chapter on that topic, but that’s not the case. Skill mastery is still critical to decision-making because it reduces the load on working memory and allows for increased perception. When actions can be carried out with automaticity, decisions improve. If players are struggling with decisions at a specific moment in games, one response might be to further automate skills commonly required in that moment, thus freeing more capacity within working memory for perception or analysis.


Automaticity or at least fluidity of a skill is a requirement of decision-making—insufficient, of course, but still necessary. Being able to execute while thinking about something else is the hallmark of champions. A recent study of the cognition of hitters in baseball revealed something similar: “Expert hitters also tend to use their frontal cortex—a part of the brain that is generally in charge of deliberate decision-making—less than nonexperts.”23 The mark of expertise is less use of working memory.


We can often improve outcomes by placing skill-acquisition activities in environments that aid in developing perception. It may be useful in the very early stages of player development to have players in a simpler environment practice passing. This might make it easier to see the correctness and quality of execution, but once players are able to pass a ball correctly, moving them out of artificial formations into more game-like settings is critical—passing on a field in positions akin to where they’d be as a back four or some other positional group, say, or passing and moving in a 30 by 30 square with multiple other pairs also passing at the same time, or passing within rondos. These help players to look up, see space, determine the proper weight of a pass. “A pass, in and of itself, is very difficult to assess if out of context,” Todd Beane told me. “Within my workshops, I have player A pass to B and ask coaches if it was a good pass. Ultimately the coaches all say, ‘It depends,’ at which point I know I’ve got them. A successful pass can only be determined by its efficacy relative to intent.”


And while I would consider rondos24 to be game-based activities and therefore most applicable in the next section, they are also an outstanding skill-development activity. In fact, they’re ideal as they combine passing skills with other related game skills (receiving, body shape, angles, timing, etc.) that are just as important but perhaps slightly less visible.


Skill-acquisition exercises should be progressive and adaptive if we expect skills to show up in performance. As I will discuss more in Chapter 2, on planning and design, performance in practice is not a reliable indicator of performance in games. To ensure that one translates to the other, training should follow a progression from blocked to serial to random practice but progressions should progress in other ways too, adding complexity and decision-making where players have to perceive the context and adapt the skill. If skill acquisition doesn’t involve those things, it’s unlikely to transfer to a game setting.


A final point. Many people believe that rehearsing sequences and automating actions destroys creativity and that the only way to encourage creativity is free play. This is probably a misconception. Here is the manual of the Croatian Football Federation on the topic:




Automatism … does not limit creativity. On the contrary, automatism is what enables and enhances a greater expression of creativity. … The number and quality of possible solutions in the game are limited if there are [insufficient] technical skills that enable swift and proper execution. This limits players and their ability to choose. … An example of this is a left-footed player who, when opponents or situations force the ball onto their right foot, has an extremely difficult time finding a solution because their technique with that foot is inadequate. As a result, the player does not have the confidence to consider a range of solutions, which affects their options in the game.





Another common critique of skill-automation activities is specific to passing patterns: commonly criticized for being unrealistic because they are unopposed. However, the likes of Pep Guardiola and Diego Simeone—two of the most respected coaches in world soccer—don’t appear to share those concerns. They use passing patterns frequently. They don’t use them exclusively and they almost assuredly don’t see them as sufficient, but they use them to instill into habit patterns of action they want their players to do frequently in the game. I suspect they recognize several benefits: passing patterns build familiarity and fluidity in common sequences, thus enhancing speed of play. They allow for pattern recognition. Players are likely to recognize the basic shapes of the patterns more quickly when they appear in matches, and therefore execute them more frequently and successfully. Players are also likely to perceive more subtle cues within movements they have keen familiarity with. Subtle signals—This back pass is for you to play out!—are easier to read when you are more familiar with the larger action. In fact the sequence I described earlier where Xavier, Beto and Claudio read each other’s intentions would probably have been facilitated by a fair amount of passing pattern work. It’s one of the ways coaches ingrain the preferred actions in a game model.





Game-based activities


The second major type of training activities are game-based activities. These are small-scale strategic distortions of the larger game of soccer that develop players’ fluency in reading and reacting to commonly occurring interactions and situations. Game-based activities provide a balance of predictability and randomness. The distortions cause certain high-value events to occur more frequently, but the occurrences vary in setting and require the interpretation of perception cues: the ball must be played wide before you can score; defenders must remain within certain parts of the grid, but attackers can move freely, etc. Game-based activities are critical because they multiply two types of events. First, they tend to be small-sided games, so they multiply the number of “mental touches” players get: the number of times they read and adapt to movements and actions of players around them with and without the ball. They are often possession based, requiring all players to be reading the game all the time. Everyone is constantly reading the foundational interactions of the game—space, movement, body position—over and over. Second, because they use constraints, they cause specific situations to occur more frequently: numerical advantages in a certain part of the field, for example. Technically, I suppose, game-based activities could reinforce almost anything, but they are most powerful at building deep and sustained intuition for foundational concepts, what you might call the 20% in the Pareto principle (the idea that 80% of outcomes are caused by 20% of causes). If your team can receive or play first time with their head up and master angles, distance, timing in interactions for 4 to 6 players, how much of everything else would fall into place?


I hope that by now it’s clear how important a perceptively rich environment is, and game-based activities are excellent in this regard. This also explains why standing (or standing in line) during drills is so counterproductive. Not only are players not getting touches, but they are not reading and seeing the game. They are static and passive in all their interactions, and this means they are missing critical opportunities to learn how the game works.


So game-based activities should:




	break into smaller groups



	distort the game to make certain events occur



	be structured so that everyone is actively perceiving and reacting the whole time



	emphasize the most important foundational concepts






The distortions—often called constraints—are important too. They maximize the rate at which desired events occur, making them not random but semi-random, unpredictable but still frequent. The most basic distortion is size. Playing 6 v 6 means more time with and around the ball for players. Playing 6 v 6 in a constrained space makes for more time around the ball with decisions happening at an accelerated pace.


Other common distortions include limitations on the number of touches on the ball, the types of touches, the shape of the field or the order in which things must happen (you must play into zone A before you score). If you are scrimmaging, for what it’s worth, you are not using a game-based activity—there’s no strategic distortion. And while a game-based activity could be 11 v 11, they tend to be smaller.


A more scientific way of putting it is that game-based activities are especially effective at building familiarity with the core geometries of the game: space and time; how to get open and shape your first touch. Adaptable geons, that is, as opposed to specific tactical situations. These are among the most basic tools in reading the game. If there is such a thing as transferrable sense or awareness, it is probably developed most in these activities.


There’s disagreement in the soccer world about some of the most common distortions—the presence of goals and the presence of directional play. To me, this is one of the differences between game-based activities and tactical activities. Game-based activities distort the setting to cause certain situations to occur with greater frequency. Going to goal can be great, but going to goal can also be a distraction. Eliminating goals can allow players to focus more intently on other aspects of the game, and in so doing they can still build their decision-making fundamentals. I don’t really see a scientific justification to insist that game-based activities always involve goals and/or directional play. The rondo is perhaps the perfect example. It’s surely one of the best training activities.25 Tactical play requires directional play. As far as I can tell from the science and the example of top coaches, perception and decision-making do not.


Here’s how Marc Carmona, Barcelona’s head of coach education put it in a recent interview:26 “It is about games in a small space, a lot of rondos, a lot of games with possession, a lot of games 4 v 4, 5 v 5, so you can see that the ball is very important. To pass the ball, control the ball, to move with the ball … this is the DNA in football. [Our] coaches are trying to transmit the understanding at all ages.”
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Is the game the best teacher?


Game-based activities often form the majority of training for many coaches. But as outstanding as game-based activities are, they are not immune from what cognitive science tells us are misapplications. For one thing, they are often conflated with a philosophy that “the game is the best teacher.” This is a problematic phrase both because what people mean by it varies dramatically and because some interpretations of this phrase contradict what we know about brain architecture and cognition. If by “the game is the best teacher” you mean that games are an excellent setting—often the best setting—for both teaching and the accruing by players of experience in a perception-rich environment, then I agree. If you think it is critical to have players play in a constantly varying context—“no two touches are ever exactly the same” is how one coach put it to me—then I am with you. If you note that games are engaging and competitive for players and therefore build engagement focus and competitive spirit, I agree. And if you say that constraints can “do much of the talking”—that is, they can be used to teach players very efficiently while letting them play without breakages for explanation—then again, I agree. And if you think game-based activities are outstanding because they cause groups of players to make and coordinate decisions, independent of the coach, over and over, then I agree.


But if by the phrase you mean coaches should not guide, instruct or explain as part of games; or if you think that players should “discover” everything and that coaches talking is bad; or if you mean that games are the only way; or that games should not be supported by an intentional curriculum, taught in a systematic way; or that games should not have specific learning goals—if you mean any of these things, then I disagree. Games, especially carefully designed ones, are very good teaching tools. Constraints can make them even better. But they are not infallible. No teaching tool is a silver bullet and the best way to destroy the immense value of a method is to make it dogma.








Tactical activities


The final group of training activities are tactical activities. These recreate specific match conditions and situations in order to prepare for situations anticipated in a specific match:


Here is how we will press.


or


Here is how we will press in Saturday’s game against Tigres.


Tactical activities might include reviewing specific tactical challenges and the desired response: When they press us here, this is how we will react. Or they might review a specific aspect of the game: how to cover on set pieces; what to do when their center backs defend narrowly. They usually use functional groupings that will occur on the field and often specify an area of the field. The topics of a tactical session might change dramatically from week to week in response to upcoming challenges.


So tactical activities are different from game-based activities in that they attempt to recreate (not distort) the game, focusing on specific and situational understanding rather than generalized decision-making. Still, it’s worth noting that one of the tenets of game-based activities is constraints, and constraints-based teaching can apply to tactical exercises too. In fact, most of the subsequent concepts in this chapter can apply as well to tactical activities as to game-based activities; but before we discuss them, we must first explore the critical role of knowledge.


The game of soccer, as most coaches will know, has four phases of the game, and tactical exercises take place in one of those four phases, focusing on desired actions during the phase.


In light of that, here’s a final thought on tactical activities, one that I will take up again in chapter 2. It comes from an insight I heard ECNL’s Christian Lavers share at a workshop for coaches at North Carolina FC. Christian described a typical tactical activity a coach might do in training: an 8v6 game, in this case, where the offense attacks the goal and seeks to change the point of attack quickly to achieve and exploit numerical superiority. The most important question about the design, Christian observed, was, “How does the game start?” At first this seemed like a banal question, but in fact it turned out to be profound.
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The core challenge of a group invasion game is “establishing order” (over chaos and the opposition.) In competition, you win the ball and are disorganized. You are not in your attacking shape because you have been defending. A player wins the ball but his teammates are facing the wrong direction, with some players having been pulled out of position and some not looking at the player who has won it. Perhaps they’re not even aware he’s won it yet. You must first keep the ball and then get yourself into a shape from which you can attack if you want your players to switch the point of attack effectively.


However, most tactical attacking activities start with the correct player having the ball and the team already nicely spread out in proper attacking shape, Lavers observed. The most common answer to his question is: the game starts with the coach (or a perhaps a player) feeding the ball into the desired player from the middle third because the exercise skips the most challenging part of execution—getting to that point—and therefore does not fully prepare players for the complexity they’ll face in competition.


Here then is a good rule of thumb for tactical activities: For an exercise to prepare players to execute in a complex environment—if you want it to “transfer” to the game—it must ultimately progress to a version that starts in a previous phase of play. The opposition would start with the ball. The “offense” would have to win it and immediately earn the right to execute the drill by getting into the proper shape. Getting there will be hard. They’ll have to do it quickly and under duress, and with defenders in unexpected places and trying to win the ball back, but establishing order is half the battle in a complex game. As I will discuss in chapter 2, most good exercises progress from simple to challenging so you probably would not want to start there, but you would want to end there before you concluded that your team was ready to execute under game conditions.


Having distinguished three types of activities, I’m now going to discuss some principles to use and adapt to the three settings. The recipe in this chapter, if there is one, is the following. To build athletes’ capacity to make decisions well and quickly:




	Develop automaticity with core skills via skill-acquisition training—especially those that occur at the point of deciding (e.g. first touch).



	Develop strong foundational understanding of core building-blocks of the game—basic interactions like movement, spacing and body shape, primarily through small-sided game-based activities.



	Invest in strong background knowledge so players understand the principles of the game and can understand and learn more while observing.



	Describe shared knowledge (principles of play, game model) in clear vocabulary to allow teammates to coordinate and predict one another’s actions. Automating and adapting common movements so they become natural via group skill acquisition work may also be helpful.



	Constantly stress perception. Situate athletes in settings that develop their ability to see what they will see at the point they must decide while competing as much as possible.
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“Before you get into the chess match, you have to have some general principles.”


Sefu Bernard is the Director of Player Development for the WNBA’s Washington Mystics, a job which he describes as “thinking about what and how well players are learning.” Here he describes the connection between global principles, which are often developed through game-based activities, and players’ ability to make tactical adjustments, usually taught through tactical activities.


As coaches, we often don’t spend enough time thinking about how to design the training environment over an extended period of time (e.g. over a two-, four- or six-week period)—especially in youth sport. We tend to be day-to-day. We finish a practice, or a game, and ask, “What are we going to do tomorrow?” If we struggled with our defense we say, “We’ve got to work on our player-to-player defense.” Then we practice it once and check the box. This is teaching to the test. It’s reactive. And it lacks a long-term view that builds the competencies we want most in our athletes.


At the professional level, the game becomes so tactical. You’re dealing with the highest level of athlete and the highest level of coaching acumen—both have the capacity to make in-game and game-to-game adjustments. That’s a lot to prepare for. At the same time, I think it’s important to differentiate between global principles, applied and applicable throughout every game in the season, and tactics, which are game-to-game adjustments.


Ball screens are the bone marrow of modern-day basketball. They’re one of the most frequent interactions in today’s game. The game is all about finding, using, creating and sharing advantages. Ball screens are an easy way to create an advantage. There are numerous types of ball screens and even more ways teams can get into them to trigger an advantage.


For us, we know that every team is going to run some kind of ball screen action—either to provoke poor decision-making and a breakdown in the defense or to exploit a matchup. We need to be able to defend this action; yet, even with our best scouting efforts, we can’t account for every possibility.


Before you get lost in the chess match, your players have to understand some global principles for preventing and neutralizing an opponent’s use of this scheme. We need to learn deeply the fundamentals of defending and reacting to a ball screen.


For instance, being able to guard the ball at an arm’s length away or closer, being able to influence the direction of the ball handler, being hard to screen (i.e. avoidance), communicating and reacting to verbal cues from a teammate (e.g. direction of screen, going over or under, possibly switching, etc.). These are foundational skills and decisions that must be developed regardless of the type of ball screen and tactics an opponent employs to get into it. If you can develop a player who’s a great on-ball defender and unscreenable, you don’t need as many tactical adjustments.


So, for us, I’m continually asking and observing. How much time are we spending on things like on-ball defense? When and how often do we come back and revisit? Are we planning for this in advance or reacting to a feeling and the emotions of the moment?


Things get sloppy over a season. Forgetting happens. How do we plan for it such that the busyness of the season doesn’t make us ignore what’s most important?


One season, I started jotting down what I called “problem statements”—soundbites that we as a staff were saying: “We’re not good at this”; “She’s not doing that”; “We need to improve our IQ with X.” I took all those phrases and presented them to the coaching staff in our off-season.


I shared with them that I’d written down the things we say that hurt us most regardless of opponent. We then had the hard conversation of unpacking those comments and revealing the overarching gaps and themes.


We were then better positioned to anchor what we did going forward around these issues. We could better prioritize and plan ahead to spend time on the things that mattered most, and also assess how we were doing toward moving the needle and improving.


Being sound on a small subset of universal principles—and the perception, communication and decision-making that fuels it—will reduce the amount of tactical in-game and game-to-game adjustments that a team needs to make. 












Build knowledge


“What students know dictates what they can learn,” writes teacher educator Harry Fletcher-Wood. A knowledgeable scientist looking at a diagram of ion transport understands at a glance the principles it represents and the argument it makes. She quickly and effortlessly adds details from the image to her existing understanding. A novice student of science is not so lucky. Without the same knowledge, she may stare and stare but not really understand what she’s seeing and the principles it demonstrates. Experts look and see underlying principles at work; novices see superficial details. The more you know coming in, the more you learn from looking.


This profound and simple statement is one of the most easily overlooked. Knowledge, cognitive psychologists know, is necessary for problem-solving, critical thinking and even perception, and it has to be encoded in long-term memory in most cases if we want it to help. For coaches, the role of knowledge is even more important because the decision-making they seek is shared and coordinated among a group of learners. Only knowledge that everyone on the team has and can rely on everyone else knowing allows players to coordinate decisions optimally.27


For knowledge to support learning under those conditions, it must be universally understood and captured in consistent precise words that everyone can use. A player can only press effectively if she knows what actions to take and when and why to take them, as well as how to adjust her actions based on what the opposition does in response, but a team can only press effectively if everyone knows their specific roles and the cues that tell them when to press and how to adjust—coordination is life and death. Not just the coach but players themselves must be able to tell each other to overload or to deny passing lanes or deny the middle, to press up or to push higher. It is very difficult unless everybody understands the concepts the same way and has the same name for them.


It’s critical then to think about what everyone should know by when and to manage that process carefully. Knowledge builds off knowledge, and gaps in what players have learned are a serious problem for individuals and the players around them. This applies between teams within a club too. If one U10 coach teaches “high pressing” and another U10 coach teaches “up-back-through,” my U11 coach inherits a teaching problem, even if both of them are very good coaches and the concepts were taught well. Half of the U11 players don’t know what high pressing is and half don’t know up-back-through. As a team we can execute neither. Half the players will be missing signals and doing the wrong thing. And a coach can’t build off of either one reliably. To teach more advanced aspects of the high press, he must go back and reteach what half the team doesn’t know. If this persists, the club will always be at a basic conceptual understanding of the game. And of course the U11 coach won’t even know who knows—and doesn’t know—what.


There are three tools a club can use to build knowledge: a curriculum, a set of principles of play (including a game model at higher levels) and a list of shared terminology.


Curriculum (and how to use it)


A curriculum is a comprehensive document written with an eye to the long term. It describes the things players will understand and be able to do at each stage of their development. This ensures that they have both the technical skills to execute and the knowledge of the game necessary to inform decisions. And it ensures that coaches know that all their players know these things by a certain point. This is important. You can’t use, refer to, or expand upon a concept as a coach unless you know confidently that all players understand it already. Few coaches have this luxury. They refer to an idea and hope that most of their players know what they’re talking about with no way to know for sure. This is ironic because most clubs have curriculums. They just aren’t very good and rarely get used.
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