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INTRODUCTION

THE SIX KEYS

IT WAS A SUNNY DAY and I stopped to appreciate the sunlight playing on the columns of the San Diego museum as I walked into my presentation. A flutter of nerves passed through me as I climbed the steps of the auditorium, ready to share the latest science on the ways we learn to a room packed with medical professionals. I speak regularly in front of teachers and parents but was uncertain how a different audience would relate to my latest discoveries. Would my ideas fall flat?

I needn’t have worried. The response from the group of medical professionals was the same as that of the many students and educators I regularly work with. Most were surprised, some were shocked, and all could immediately see the crucial connections of these ideas to their work and lives. Several even started to see themselves in a new light. Sara—an occupational therapist—rushed up to me afterward to tell me how she dropped out of a math major many years ago when the work got difficult and she felt as if she didn’t belong. She recalled an experience of being held back by damaging and incorrect beliefs about her ability. She believed, as most people do, that there were limits to what she could do.

But what if the opposite is true, and we can all learn anything? What if the possibilities to change our expertise, to develop in new directions, to form different identities as people are actually endless and continue throughout our lives? What if we wake up every day of our lives with a changed brain? This book will share evidence that our brains—and our lives—are highly adaptable, and that when people fully embrace this knowledge and change their approach to their lives and their learning, incredible outcomes result.

Almost every day I meet people who believe damaging ideas about themselves and their learning, and they come from all ages, genders, jobs, and walks of life. Typically people will tell me that they used to like math, art, English, or another subject area, but when they started to struggle, they decided they did not have the right brain for the work and gave up. When people give up on math, they also give up on all math-related subjects, such as science, medicine, and technology. Similarly, when people get the idea they cannot be a writer, they give up on all subjects in the humanities, and when people decide they are not artistic, they give up on painting, sculpture, and other aspects of the fine arts.

Every year millions of children start school excited about all they will learn, but quickly become disillusioned when they get the idea they are not as “smart” as others. Adults decide not to follow pathways they had hoped to pursue because they decide they are not good enough for them, or they are not as “smart” as other people. Thousands of employees enter meetings in the workplace anxious that they will be found out, and exposed for not “knowing enough.” These limiting and damaging ideas come from inside us, but they are usually sparked by incorrect messages sent by other people, and by institutions of education. I have met so many children and adults whose lives were limited by incorrect ideas that I decided it was time to write a book dispelling the damaging myths holding people back on a daily basis; it was time to offer a different approach to life and to learning.

A large number of people are told directly that they are not a “math person” or an “English person” or an “artist” by teachers or parents. In an attempt to be helpful, adults tell young learners that a particular subject is “just not for them.” This happens to some when they are children. For others, it happens later in life when they are taking college courses or interviewing for their first job. Some people are given negative messages about their potential directly; others assume it from culturally embedded ideas—that some people can achieve and some cannot.

When we learn the new science in this book and the six keys of learning I will present, our brains function differently, and we change as people. The six keys not only change people’s beliefs about their reality, they change their reality. This is because as we begin to realize our potential, we unlock parts of ourselves that had been held back and start to live without limiting beliefs; we become able to meet the small and large challenges we are faced with in life and turn them into achievements. The implications of the new science are important for everyone. For teachers, leaders, and learners, the changed possibilities created by this new information are far reaching.

I am a Stanford professor of education who has spent the last few years collaborating with brain scientists, adding their knowledge of neuroscience to my knowledge of education and learning. I regularly share the new knowledge that is in this book, and invite people to think differently about problems, and it changes the way they think about themselves. I have spent the last several years focusing on mathematics, the subject with the most damaging ideas held by teachers, students, and parents. The idea that math ability (and a host of other capabilities) is fixed is a large part of the reason that math anxiety is widespread in the US and the world. Many children grow up thinking that either you can do math or you can’t. When they struggle, they assume they can’t. From that point on, any struggle is a further reminder of their perceived inadequacies. This affects millions of people. One study found that 48 percent of all young adults in a work-apprentice program had math anxiety;1 other studies have found that approximately 50 percent of students taking introductory math courses in college suffer from math anxiety.2 It is difficult to know how many people walk around in society harboring damaging ideas about their math ability, but I estimate it to be at least half of the population.

Researchers now know that when people with math anxiety encounter numbers, a fear center in the brain is activated—the same fear center that lights up when people see snakes or spiders.3 As the fear center of the brain becomes activated, activity in the problem-solving centers of the brain is diminished. It is no wonder that so many people underachieve in mathematics—as soon as people become anxious about it, their brains are compromised. Anxiety in any subject area has a negative impact on the functioning of the brain. It is critical that we change the messages that are given to learners about their ability and rid education and homes of anxiety-inducing teaching practices.

We are not born with fixed abilities, and those who achieve at the highest levels do not do so because of their genetics.4 The myth that our brains are fixed and that we simply don’t have the aptitude for certain topics is not only scientifically inaccurate; it is omnipresent and negatively impacts education and many other events in our everyday lives. When we let go of the idea that our brains are fixed, stop believing that our genetics determine our lives’ pathways, and learn that our brains are incredibly adaptable, it is liberating. The knowledge that every time we learn something our brains change and reorganize comes from perhaps the most important research of this decade—research on brain plasticity, also known as neuroplasticity.5 I will be sharing the most compelling evidence on this topic in the next chapter.

When I make the point with adults—often teachers and educators—that we should reject ideas of fixed thinking and instead see all learners as capable, these adults invariably tell me about themselves as learners. Almost all of them can recall their own experience and realize the ways in which they themselves were limited and held back. We have all been fully immersed in the damaging myth that some are smart—they have a gift or special intelligence—and some are not, and these ideas have shaped our lives.

We now know that ideas about limits to potential or intelligence are incorrect. Unfortunately, they are persistent and widespread in many cultures across the world. The good news is that when we challenge these beliefs, incredible results follow. In this book, we will upend these ingrained and dangerous self-limiting beliefs and reveal the opportunities that open up when we adopt a limitless approach. The limitless approach starts with knowledge from neuroscience and expands into a different approach to ideas and to life.

The original discovery of neuroplasticity is decades old, and the groundbreaking studies that have shown brain growth and change—among children and adults—are well established.6 The science, however, has for the most part not made its way into classrooms, boardrooms, or homes. It has also not been translated into the much-needed ideas for learning that this book will share. Fortunately, a few pioneers who have learned about brain change have taken it upon themselves to spread the news. Anders Ericsson, a Swedish-born psychologist, is one of those people. He first became aware of the brain’s incredible ability to grow and change not from the neuroscience that was emerging at the time, but from an experiment he tried with a young athlete, a runner named Steve.7

Ericsson set out to study the limits of people’s ability to memorize a random string of digits. A study published in 1929 found that people could improve their ability to memorize. The early researchers managed to train one person to memorize thirteen random digits and another person, fifteen. Ericsson was curious to know how people improved, so he recruited Steve, whom he describes as an average Carnegie Mellon undergraduate. On the first day that Steve began working with the researchers to memorize digits, his performance was exactly average: he could remember seven numbers consistently, sometimes eight. On the following four days, Steve improved to just under nine numbers.

Then something remarkable happened. Steve and the researchers thought he had reached his limit, but he managed to push through the “ceiling” and memorize ten numbers, two more than had seemed possible. Ericsson describes this as the beginning of what became the two most surprising years of his career. Steve continued to steadily improve until he had successfully memorized and could recall a string of eighty-two random digits. Needless to say, this feat was remarkable, and it was no magic trick. This was an “average” college student unlocking his learning potential to accomplish a rare and impressive feat.

A few years later, Ericsson and his team tried the same experiment with a different participant. Renee started off much like Steve, improving her memory beyond the level of an untrained person, and she learned to memorize close to twenty digits. Then, however, she stopped improving, and after another fifty hours of training without improvement, she dropped out of the study. This set Ericsson and his team on a new quest—to work out why Steve had managed to memorize so many more digits than Renee.

This is where Ericsson began to learn more about what he called “deliberate practice.” He realized that Steve’s love for running had made him highly competitive and motivated. Whenever he hit what seemed like a limit, he developed new strategies to become successful. For example, he hit a barrier at twenty-four digits, so he developed a new strategy of grouping numbers into four four-digit strings. At regular intervals, Steve developed new strategies.

This approach illustrates a key takeaway—when you hit a barrier, it is advantageous to develop a new approach and come at the problem from a new perspective. Despite how logical this sounds, far too many of us fail to make adjustments in our thinking when we run into those barriers. We often decide, instead, that we cannot overcome them. Ericsson has studied human performance in many fields and concludes: “It is surprisingly rare to get clear evidence in any field that a person has reached some immutable limit on performance. Instead, I’ve found that people more often just give up and stop trying to improve.”8

For the skeptics reading this—and deciding that Steve’s incredible memory feat meant that he was in some way exceptional or gifted—there’s more. Ericsson repeated the experiment with another runner named Dario. Dario memorized even more than Steve—more than one hundred numbers. Those who study remarkable feats performed by seemingly ordinary people find that none of the people have a genetic advantage; instead, they put in a lot of effort and practice. Not only are ideas of genetic ability misguided; they are dangerous. And yet many of our school systems are built on a model of fixed-ability thinking—limiting potential and preventing students from incredible achievement.

The six keys of learning I will share in this book create opportunities for people to excel in the learning of different subjects, but they also empower them to approach life in a different way. They allow people to access parts of themselves that were previously unavailable. Before the journey I will set out in this book, I had believed that learning about brain science and the limitless approach would change how educators approached the teaching and learning of school subjects. Through the interviews I have conducted for this book—with sixty-two people from six different countries, people of different ages, jobs, and life circumstances—I discovered the limitless approach means much more than that.

A woman who has done an enormous amount to change people’s ideas about what they can do is a colleague of mine at Stanford, Carol Dweck. Dweck’s research reveals that how we think about our talents and abilities has a profound impact on our potential.9 Some people have what she has termed a “growth mindset.” They believe, as they should, that they can learn anything. Others have a damaging “fixed mindset.” They believe that their intelligence is more or less fixed, and although they can learn new things, they cannot change their basic intelligence. These beliefs, she has shown through decades of research, change the scope of what we can learn—and how we live our lives.

One of the important studies Dweck and her colleagues conducted took place in mathematics classes at Columbia University.10 The researchers found stereotyping to be alive and well: young women were being given the message that they did not belong in the discipline. They also found that the message hit home only with those who had a fixed mindset. When students with a fixed mindset heard the message that math was not for women, they dropped out. Those with a growth mindset, however, protected by the belief that anyone can learn anything, were able to reject the stereotypical messages and keep going.

Throughout this book, you will learn about the importance of positive self-beliefs and ways to develop them. You will also learn about the importance of communicating positive beliefs to yourself and others, whether you are a teacher, parent, friend, or manager.

One study conducted by a group of social psychologists dramatically showed the impact of positive communication by teachers.11 The study focused on students in high-school English classes, all of whom had written an essay. All of the students received critical, diagnostic feedback (the good kind) from their teachers, but half of the students received an extra sentence at the end of the feedback. Remarkably, the students who received the extra sentence—especially students of color—achieved at significantly higher levels in school a year later, with higher GPAs (grade point averages). So what was the sentence that those students read at the end of the feedback that caused such a dramatic result? It simply said: “I am giving you this feedback because I believe in you.”

When I tell teachers about this research, I do so to show the importance of teachers’ words and messages—not to suggest that they put this message at the end of every student evaluation! One teacher in a workshop raised her hand and said, “Does that mean I don’t put it on a stamp?” Everyone laughed.

Studies in brain science present a very clear case for the importance of self-beliefs and the role of teachers and parents in influencing them. Yet we are living in a society where the widespread message we receive through the media on a daily basis is one of fixed intelligence and giftedness.

One of the ways children—even those as young as three—develop a damaging fixed mindset is from a small, seemingly innocuous word that is used ubiquitously. The word is “smart.” Parents regularly praise their children by telling them how smart they are in order to build up their self-confidence. We now know that when we praise children for being smart, they at first think, “Oh good, I am smart,” but then later when they struggle, fail, or mess up in some way, as everyone does, they think, “Oh, I am not so smart”; they end up constantly evaluating themselves against this fixed idea. It is fine to praise children, but always praise what they did and not them as people. Here are some alternatives for use in situations where you may feel the need to use the word “smart.”



	Fixed Praise


	Growth Praise





	You can divide fractions? Wow, you are smart!


	You can divide fractions? That is great that you have learned how to do that.





	You solved that tricky problem like that? That is so smart!


	I loved your solution to the problem; it is so creative.





	You have a degree in science? You are a genius!


	You have a degree in science? You must have worked really hard.







I teach an undergraduate class at Stanford called “How to Learn Math” to some of the most highly achieving students in the country. They too are vulnerable to damaging beliefs. Most have been told, over many years, that they are smart, but even that “positive” message—“you are smart”—damages students. The reason it makes them vulnerable is that if they believe they are “smart” but then struggle with some difficult work, that feeling of struggle is devastating. It causes them to feel they are not smart after all and give up or drop out.

Regardless of your experience with the fixed-brain myth, the information in these pages will change your understanding of ways to raise your and other people’s potential. Taking a limitless perspective is about more than a change in our thinking. It is about our being, our essence, who we are. If you live a day with this new perspective, you will know it, especially if it is a day when something bad happens, you fail at something, or you make a serious mistake. When you are limitless, you feel and appreciate such moments, but you can also move past them and even learn new and important things because of them.

George Adair lived in Atlanta after the Civil War. Originally a newspaper publisher and cotton speculator, he went on to become a highly successful real-estate developer. His success was probably spurred by an important insight that has since been widely shared: “Everything you’ve ever wanted is on the other side of fear.” Let’s think together now about ways to become limitless and move to the other side of negative beliefs and fear.






1

HOW NEUROPLASTICITY CHANGES … EVERYTHING

THE SIX KEYS all have the potential to unlock different aspects of people. The first key, however, is perhaps the most critical and the most overlooked. It originates from the neuroscience of brain plasticity. Although aspects of the evidence may be familiar to certain readers, many practices in schools, colleges, and businesses are based upon ideas that are the opposite of those I will share. The result of fixed-brain thinking is that we have a nation (and world) filled with underachieving people who have been limited by ideas that could and should be changed.



LEARNING KEY #1

Every time we learn, our brains form, strengthen, or connect neural pathways. We need to replace the idea that learning ability is fixed, with the recognition that we are all on a growth journey.



Nestled in a part of California that has been described as “a piece of Tuscany transplanted into North America” is the villa that is the home of one of the world’s leading neuroscientists—Michael Merzenich. It was Merzenich who stumbled upon one of the greatest scientific discoveries of our time—by accident.1 In the 1970s, he and his team had been using the newest technologies to map out the brains of monkeys. They were making what he called “mind maps,” maps of the working brain. It was exciting, cutting-edge work. The scientists hoped that the results of their studies would send ripples through the scientific community. But what Merzenich and his team discovered did not send ripples; it sent crashing waves that would go on to change people’s lives profoundly.2

The team successfully made mind maps of the monkeys’ brains and then set the maps aside to continue on with other aspects of their work. When they returned to the mind maps, they realized the monkey’s brain networks, which they had sketched out in the mind maps, had changed. Merzenich himself reflected: “What we saw was absolutely astounding. I couldn’t understand it.”3 Eventually the scientists drew the only possible conclusion they could—the brains of the monkeys were changing and they were changing quickly. This was the birth of what came to be known as neuroplasticity.

When Merzenich published his findings, he received pushback from other scientists. Many simply would not accept an idea they had been so certain was wrong. Some scientists had believed that brains were fixed from birth, and others that brains became fixed by the time people became adults. The evidence that adult brains were changing every day seemed inconceivable. Now, two decades later, even those who were the most vehemently opposed to the evidence from neuroplasticity research have conceded.

Unfortunately our schools, colleges, businesses, and culture have, for hundreds of years, been built around the idea that some people can and some people can’t. This is why putting young students into different groups and teaching them differently made perfect sense. If individuals within a school or company weren’t reaching their potential, it was not due to teaching methods or environmental factors, but to their limited brains. But now, with decades of knowledge about brain plasticity, it is time that we eradicate this damaging myth about learning and potential.

Energized by the new evidence showing brain plasticity in animals, researchers began to look at the potential of human brains to change. One of the most compelling studies of the time came from London, the city where I had my first teaching and university job. London is one of the most vibrant cities in the world—and it is always filled with millions of residents and visitors. On any day in London you will see “black cabs” zipping around the thousands of major thruways, streets, and lanes. The drivers of these iconic taxicabs hold themselves to very high professional standards. Londoners know that if they get in a black cab and tell the driver a road to find, and the driver does not know it, the driver should be reported to black-cab authorities.

Knowing all the roads in London is quite a feat—and drivers go to huge lengths to learn them. In order to become a black-cab driver, you need to study for at least four years. The most recent cab driver I traveled with told me he had studied for seven years. During this time drivers must memorize every one of the twenty-five thousand streets and twenty thousand landmarks within a six-mile radius of the centrally located Charing Cross station—and every connection between them. This is not a task that can be accomplished through blind memorization—the drivers drive the roads, experiencing the streets, landmarks, and connections, so they can remember them. At the end of the training period, the drivers take a test that is aptly named “The Knowledge.” On average, people have to take the test twelve times in order to pass it.

The extent and focus of the deep training needed by black-cab drivers caught the attention of brain scientists, who decided to study the brains of the black-cab drivers before and after the training. Their research found that, after the intense spatial training, the hippocampus of the cab drivers’ brains had grown significantly.4 This study was significant for many reasons. First, the study was conducted with adults of a range of ages, all of whom showed significant brain growth and change. Second, the area of the brain that grew—the hippocampus—is important for all forms of spatial and mathematical thinking. Researchers also found that when black-cab drivers retired from cab driving, the hippocampus shrank back down again—not from age, but from lack of use.5 This degree of plasticity of the brain, the amount of change, shocked the scientific world. Brains were literally growing new connections and pathways as the adults studied and learned, and when the pathways were no longer needed, they faded away.

These discoveries began in the early 2000s. At around the same time, the medical world was stumbling upon its own revelations in the realm of neuroplasticity. A nine-year-old girl, Cameron Mott, was suffering from a rare condition that gave her life-threatening seizures. Doctors decided to perform a revolutionary operation, removing the entire left hemisphere of her brain. They expected Cameron to be paralyzed for many years or possibly life, as the brain controls physical movement. After the surgery, they were absolutely stunned when she started moving in unexpected ways. The only conclusion they could draw was that the right side of the brain was developing the new connections it needed to perform the functions of the left side of the brain,6 and the growth happened at a faster rate than doctors had ever thought possible.

Since then, other children have had half of their brains removed. Christina Santhouse was eight when she had the operation—performed by neurosurgeon Ben Carson, who later would run for president. Christina went on to make the honor roll at her high school, graduate from college, and go on to achieve a master’s degree. She is now a speech pathologist.

We have multiple forms of evidence, from neuroscience and from medicine, that brains are in a constant state of growth and change. Every single day when we wake up in the morning, our brains are different than they were the day before. In the next chapters you will learn ways to maximize brain growth and connectivity throughout your life.

A few years ago we invited eighty-three middle-school students to the Stanford campus for an eighteen-day math camp. They were typical students as far as their achievement levels and beliefs went. On the first day each of the eighty-three students told interviewers that he or she was “not a math person.” When asked, they all named the one student in their class whom they believed to be a “math person.” Unsurprisingly, it was usually the student who was quickest to answer questions.

We spent our time with the children working to change their damaging beliefs. All students had taken a math test in their district before coming to us. We gave them the same test eighteen days later at the end of our camp. The students had improved by an average of 50 percent per student, the equivalent of 2.8 years of school. These were incredible results and further evidence of the brain’s learning potential when given the right messages and forms of teaching.

When the teachers and I were working to dispel the negative beliefs the students held, we showed them images of Cameron’s brain, with only one hemisphere, and told them about the operation she underwent to have half of her brain removed. We also described her recovery and how the growth of the other hemisphere had shocked doctors. Hearing about Cameron inspired our middle-school students. As they worked over the next two weeks, I often heard them say to each other, “If that girl with half a brain can do it, I know I can do it!”

So many people harbor the damaging idea that their brain is not suited to math, science, art, English, or any other particular area. When they find a subject difficult, instead of strengthening brain areas to make study possible, they decide they were not born with the right brain. Nobody, however, is born with the brain they need for a particular subject. Everyone has to develop the neural pathways they need.

Researchers now know that when we learn something, we grow the brain in three ways. The first is that a new pathway is formed. Initially the pathway is delicate and fine, but the more deeply you learn an idea, the stronger the pathway becomes. The second is that a pathway that is already there is strengthened, and the third is that a connection is formed between two previously unconnected pathways.

[image: image]

These three forms of brain growth occur when we learn, and the processes by which the pathways are formed and strengthened allow us to succeed in our mathematical, historical, scientific, artistic, musical, and other endeavors. We are not born with these pathways; they develop as we learn—and the more we struggle, the better the learning and brain growth, as later chapters will show. In fact, our brain structure changes with every different activity we perform, perfecting circuits so they are better suited to tasks at hand.7

The Fixed-Brain Message

Let’s imagine how transformative this knowledge can be for the millions of children and adults who have decided they cannot learn something—and for the teachers and managers who see people struggle or fail, and decide they will never succeed. So many of us believe or were told by teachers that we were incapable of learning in a particular area. Teachers don’t impart this idea to be cruel; they see their role as providing guidance on what students should or shouldn’t pursue or study.

Others give this message to be comforting. “Don’t worry if math isn’t your thing” is, tragically, a common refrain heard by girls. Other students receive this message through faulty and outdated teaching measures, such as the separation of young children into ability groups or an emphasis on speed in learning. Whether it is through the educational system or in conversations directly with educators, far too many of us have been conditioned to believe that we don’t have the capacity to learn. Once people get this terrible idea in their heads, their learning and cognitive processes change.

Jennifer Brich is the mathematics lab director at California State University San Marcos. She lectures in mathematics as well as directing the center. Jennifer works hard to dispel the damaging beliefs that her students hold about mathematics and their brains, one of very few university-level mathematics teachers doing so. Jennifer used to think that “people were born with certain talents, and you were restricted to those talents.” But then she read the research on brain growth and change. Now Jennifer teaches the research on brain growth not only to her own students, but also to graduate students who teach other classes. Teaching the new science can be difficult, and Jennifer tells me that she gets a lot of pushback from people who want to believe that some people are born with math potential and others just don’t have it.

A few months ago, she was sitting in her office going through emails when she heard the sound of sobbing coming from the office next door. Jennifer describes paying attention to the sound and then hearing the professor say: “It’s okay. You’re a female. Females have different brains than men, so you may not get this right away, and it’s okay if you don’t get it at all.”

Jennifer was horrified and took the brave step of knocking on the door of the other professor’s office. She poked her head in and asked if she could talk to the male professor. She discussed the incorrect messages he was giving with him, which caused him to get upset and report Jennifer to the department chair. Fortunately, the department chair was a woman who also knew that his messages were incorrect and supported Jennifer.

Jennifer is taking on the myths about math and learning, and she is just the person for it. She recently told me about her own challenging experience of being discouraged by a professor when she was in grad school:

I was a grad student, finishing my first year. I had started some research for my thesis. I was doing great; I was working really hard and getting good grades. I was in this class, it was topology, and it was really challenging for me, but I was working really hard, and I had done really well on an exam. I was really proud of myself. We had gotten the exams back, and I had gotten like a 98 or something, really close to perfect. I was so happy. Then I flipped to the back of the exam, and there was a note from my professor that said to see him after class. And I was like, “Okay, well maybe he’s excited too.” I was so happy and proud of myself.

When I sat down in his office, we began this conversation about why I wasn’t cut out for math. He wanted to know if maybe I cheated or memorized, to do so well on the exam. He pretty much told me that he didn’t think that I was a mathematician, that it shouldn’t be my future, and encouraged me to consider my other options.

I told him I was starting my thesis that summer and what my grade point average was. So he pulled up my grades and saw that I did both undergrad and my master’s there. Then he pulled up my grade record and started looking at some of my grades. And he just kept asking me questions that all implied that I didn’t earn those grades myself. It tore me apart when he did that, because he was a man I respected, someone I thought was so smart, who was very well known in the math department, very respected. A lot of the male students loved him. After that I went to my car and cried, I was so upset. I just bawled my eyes out.

My mom’s a teacher, so I called my mom. When I reported the conversation, she of course got really defensive and angry. She told me to really just think about it and think about people who do well in math and why they do well. And she made me think about all these different things. I think that was the planting of the first seed that really helped me to start to understand what a growth mindset is. And following that, luckily the fierceness in me kicked in, and the feistiness, and I used that to motivate myself to do even better in that course and in my career. And I made sure to give that professor a big smile as I walked across the stage at graduation.

Jennifer’s encounter tells us of a person, a professor responsible for students’ lives, who believes that only some people belong in mathematics. Sadly, this professor is not alone in his incorrect thinking. The Western world, in particular, is filled with the deeply ingrained cultural belief, pervasive in all subject areas and professions, that only some people can be high-achievers. Many of us have been told this, and we have been conditioned to believe it. Once people believe that only some can reach high levels, it affects all areas of their lives and stops them from choosing fulfilling pathways. The belief that only some people can be high-achievers is insidious and damaging and prevents all of us from reaching our potential.

When teachers and others give people the idea that they don’t have the brain to learn something, it is because they do not know or they refuse to accept the new scientific evidence. More often than not these are STEM (science, technology, engineering, and mathematics) teachers and professors, an issue I will return to. I think of these people as stuck inside the “fixed-brain regime.” It is not surprising that so many people are stuck inside this negative place. The neuroscience showing brain growth did not become established until about twenty years ago; before that everyone believed that people were born with certain brains and those brains never changed. Many of the teachers and professors inside the fixed-brain regime have not seen the scientific evidence. University systems of reward mean that professors are most valued for publishing in scientific journals, not writing books (such as this one) for the public or sharing evidence widely. That means the most important evidence is “locked” up in journals, which are often behind paywalls, and does not get to the people who need it—in this case, educators, managers, and parents.

Changing Perceptions and Brains

It is the lack of opportunities for important knowledge to get to the people who need it that prompted Cathy Williams and me to start youcubed. This is a Stanford center and website (youcubed.org) dedicated to getting research evidence on learning to the people who need it—especially teachers and parents. We are now in a new era, and many neuroscientists and doctors are writing books and giving TED Talks in order to bring people new information.
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