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    “The fool doth think he is wise, but the wise man knows himself to be a fool.”


    —William Shakespeare, As You Like It


    There is good news ahead. This book presents a relatively easy way for individuals to lead safer, more productive, and more rational lives. Good thinking won't necessarily make you more intelligent, but it can make you less prone to making dumb decisions. It probably won't make you rich, but it could prevent you from wasting many thousands of dollars over a lifetime. It can't guarantee you a long and healthy life, but it will make you safer.


    The problem of poor reasoning, lack of understanding and appreciation for the methods of science, and ignorance about the structure and function of our brains is the great, invisible crisis of our world. This might seem like hyperbole, but only because bad thinking is so common. It's everywhere, all the time, so we scarcely notice it. Nonsense is our normal, accepted and customary, as much a part of the human landscape as are language and music. We pay a steep price for this tolerance. Irrational thinking slows progress and harms everyone to varying degrees. It doesn't have to be this way. This book lays out a way forward, for both the individual and society.


    Critical thinking is the indispensable skill for smart living in modern society, and skepticism is the essential posture for the fully awake twenty-first-century human being. Unfortunately, most people fail to appreciate and utilize either. As a result, they suffer numerous missteps throughout life in the form of wasted time and energy, lost dignity, squandered money, or worse. At the most severe end of the spectrum, countless people bear immense pain and many die prematurely simply because they failed to use their brain well when faced with a critical-thinking challenge. Too many of us believe, trust, buy, invest in, join, or emotionally surrender to the wrong thing at the wrong time.


    This book includes an expedition into the brain, specifically your brain. We will consider the long, unpredictable path of evolutionary change that led to our intellectual dominance of the planet. We will discover unexpected ways your brain interprets the world and presents it to you. Veiled zones of the mind await us, where even the most outlandish and ridiculous ideas can become so puffed up and polished that they feel true beyond question. We will confront disturbing subconscious biases against groups of people that may be lurking inside our minds. And we will review current science-based ideas about how best to keep our brains healthy and productive for as long as possible.


    Everyone—regardless of talents, academic background, wealth, age, or status—can put the contents of this book to practical use for the rest of their lives. For the sake of our shared future, let's hope increasing numbers of people embrace reason and reality in the coming years. Humankind can do only as well as our collective thoughts and decisions allow. In this age of rapidly expanding technological powers, irrationality becomes correspondingly more dangerous. Good thinking may be the one thing that can save us from ourselves.


    Guy

    Earth
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    “For it is not enough to have a good mind; the main thing is to apply it well.”


    —René Descartes, Discourse on the Method of Rightly Conducting the Reason, and Seeking Truth in the Sciences, 1637


    Who was this brain? What kind of body was it in? What places had it lived and visited? Was this brain often sad? What made it happiest? Had it been tormented in life, or did it know plenty of joy and freedom? Was it loved? Did it contribute great things to the world? Did it feel the pain of others and try to help? Or did this brain deliver more pain and hate to the world? What were its best ideas? Just how strange and exotic were its wildest dreams?


    Those questions and many more bubbled up from my own brain as I stared at the exposed brain on a table before me. I discovered this object of my obsession at the Experimental Biology Conference in San Diego. It was at the booth of a company marketing plastinated body parts for educational purposes. I inspected the details, looked over the brain's blood vessels, the curves and soft valleys of the neocortex. But there was so much more to consider. Is a human brain, I wondered, capable of comprehending the human brain? Is this encounter a variation of the irresistible-force-meets-an-immovable-object scenario?


    No mere body part, the brain is like nothing else in the known universe. This is the deepest well of creativity. It is the ultimate organic engine of analysis, perception, and imagination providing us with a borderless expanse of thought. It is, as poet Emily Dickinson wrote, “wider than the sky” because it can imagine, well, just about anything.1 Regardless of something's size, weight, distance away, or even state of existence or nonexistence, the brain can capture it in a thought. Even something as challenging as infinity can be at least wrestled with and perhaps glimpsed by the brain. Inside it, the unreal becomes real, the impossible possible. Yes, the reach of a single human brain is greater than the bounds of this universe and all others that may be out there as well. But the more I looked at this plasticized brain, the more it seemed small and physically unimpressive. It's certainly not rare, either. More than seven billion of them are operating at any given moment. More than a hundred billion have existed. But there is no denying the magic that is the limitless nature of its output and potential. Somehow, this electrified three-pound blob of water, cells, chemicals, and fat thinks, creates, and dreams in ways nothing else can match. Tens of thousands of miles of blood vessels feed it. Trillions of neural connections give us the ability to walk, run, speak, write, create art, and imagine virtually anything. This one I had found was no bigger than a small cantaloupe, yet it had made and held a lifetime's worth of hopes, fears, dreams, memories, and ideas. A human brain is the greatest asset of all, the most powerful tool ever. And you have one.


    Chances are we have not met. But this doesn't mean I don't know a lot about you. I am aware of many of your weaknesses and inclinations because you have one of these human brains. And this tells me more than enough about how you are prone to think and perceive the world around you. Your unique combination of education, personal beliefs, experiences, and personality are of little consequence. You and I belong to the same relatively young and closely related species and rely on the same kind of brain. For this reason, I can say with confidence that you, like me, have at least one foot in fantasyland at all times. It doesn't matter if we happen to speak different languages, eat different kinds of food, listen to different music, hold opposing views on social and political issues, or dress differently. I know that your vision and your memories are not only unreliable but also vulnerable to many forms of manipulation. I know that you feel aware and mostly in control throughout your daily activities. In reality, however, your subconscious mind, I call it the “shadow brain,” influences and dictates thousands of your thoughts and actions every day. I know you imagine that you make important decisions based on evidence, logic, and common sense. But the truth is that you, like everyone else, come to many conclusions and initiate many actions based on half-baked hunches served up by your shadow brain. Many of these would embarrass you if they came to light. For example, while you have only begun to shake hands and say hello to someone you are meeting for the first time, your shadow brain is already busy sizing him up and running through a rapid-fire list of questions that will influence your conscious interactions and feelings about this person. Safe or dangerous? Clean or dirty? Ugly or beautiful? Any potential here for sex or love? Is this person inside or outside my culture/race/religion/worldview? Dumb or smart? Rich or poor? Factors you would never expect can influence you to like or dislike someone, say yes or no to an investment opportunity or product for sale, and pass a favorable or negative moral judgement on an issue. A smell we cannot even consciously detect, if we happen to be hungry or tired at a given moment, and whether or not we recently washed our hands can tip us one way or another. Regardless of how accurate or fair such rapid-fire hunches may be, they end up in the lap of your conscious mind to deal with. And your conscious mind is more often than not going to accept them without question and begin the automatic process of rationalizing them by selectively noticing all supporting evidence. We can imagine our conscious minds as often slipping into the role of lawyers who have been hired to speak for and defend big corporations, even when the corporations are wrong. We can't stop or cure ourselves of all this subterranean activity—it is normal, not a malfunction or illness—but we can adopt a general awareness about what is going on so that our conscious minds can at least pause and give deliberate thought to the more important decisions in light of all this.


    We benefit from understanding as best we can the way our brains work and how we come up with our ideas, conclusions, decisions, and perceptions of reality. Moreover, adopting an attitude of positive skepticism in daily life and striving to be consistent critical thinkers reduces cognitive errors, thereby increasing efficiency and safety. Few things in life as this can offer more protection from harm and more opportunities for personal and professional fulfillment. Sadly, however, relatively few people ever make the effort to learn how brains work, how to keep them healthy and productive for as long as possible, and how best to think through the mental land mines lying around within and without the brain. Failing to know one's own brain is a dangerous ignorance. Bad thinking is our invisible pandemic, the plague popular culture ignores. The invaluable bundle of critical thinking, skepticism, appreciation for science, and a basic understanding of the human brain fits nicely into one simple term: Good thinking.


    
      WHAT IS GOOD THINKING?


      Good thinking is an umbrella term for understanding the human brain and using it in ways that enable one to make rational decisions, identify deception, and avoid or discard delusions as often as possible. It requires the following:


      
        	An understanding of the evolutionary history of the human brain and how it has left us with a thinking organ that goes about its business in unexpected ways that mislead us about reality.


        	Knowledge of the basic structures and functions of the human brain, how vision and memory work, for example. How personal recollections and sensations can seem real even when they are not.


        	An appreciation for the profound impact nutrition, lifelong learning, and physical activity have on the brain's health, performance, and longevity.


        	Awareness of the prominent role of the subconscious mind in daily life, and the understanding that we inherited our brains from ancestors shaped by extremely competitive and dangerous environments that made fast subconscious reaction a priority over slower conscious reflection and imagination.


        	An alertness to many of the natural and common mental biases and shortcuts that can undermine rational thought.


        	The courage and maturity not only to question everything but also to accept the absence of answers and those answers that may contradict hopes and beliefs that appeal to us.


        	Sufficient humility to prevent one from placing absolute trust in sensory perceptions, personal experiences, and even thoughtful conclusions. A willingness to always reconsider, revise, and change one's mind when better evidence demands it.

      

    


    There is a growing global subculture of people who can be described as good skeptics. They are not cynics or pessimistic malcontents. These are people who simply have decided to think before they believe, to question strange or important claims before accepting them. They appreciate the protective value of critical thinking. They ask for evidence and look for logic and reason before accepting a claim. Good skeptics are nothing more than people who strive to be sensible. They feel it's wise to put in a bit of work in order to spot as many lies and delusions as possible. Who in their right mind wouldn't want this? The better one is at separating truth from fiction, reality from delusion, the better chance one has to avoid problems, because our world overflows with bad ideas and deceptive claims. Of course, many things defy easy categorization. No one can tell for sure whether or not something is true or real in every case. What then? A good skeptic understands this and is necessarily humble as a result. There are more questions than answers, more mysteries than solutions. Good skeptics are not so silly to imagine themselves as know-it-alls who have everything figured out. They are honest enough to admit ignorance when appropriate and to live with unanswered questions—even when doing so may be unsatisfying or distasteful. This is a subculture open to anyone, anytime. It's never been easier. There is no entry test, no application to fill out, no membership fees, no secret handshake. All it takes is a moment of clarity, a decision made within the privacy of one's mind to embrace skeptical thinking.


    One of the reasons it is easier than ever to be a good skeptic and rational thinker these days is because we know so much more about ourselves, thanks to science. The ways in which we see, hear, process information, remember, and make decisions are no longer as mysterious and misunderstood as they once were. Much remains to be learned, of course, but the fact is hard work over many years by many scientists has revealed a remarkable amount of practical information about our brain. Why not take advantage of it to better your life? Unfortunately, most people don't know or don't bother. As a result, they inevitably become the unwitting victims of their own brain's natural functions again and again. Possibly without meaning to, they cling to nonsense and habitually make bad decisions. And once negative consequences come home to roost, they blame it on bad luck, their enemies, or perhaps a divine plan. Ignorance about what the physical brain needs to work well and last long is also the norm. For some, the cost of all this may be mercifully minor. For many others, however, it might cost everything.


    “It's all about self-awareness,” said Kenneth Feder, an author and professor of archaeology at Central Connecticut State who promotes science, skepticism and critical thinking.2 “Most people merely assume that their brains objectively collect data through the senses. I think it's humbling, in a good way, when people learn it's not nearly that simple. Knowledge of and an understanding of pareidolia, cherry-picking, confirmation bias, [and] the ways our brains fill in missing information are all useful in recognizing our limitations and in recognizing that there is a viable process of increasing objectivity—science.”


    When people reflect on poor decision making, bad judgment, prejudices, and irrational fears, they are likely to view these as information deficiencies and problems other people struggle with. It is common, probably universal, for people to think that they are more rational and careful in their thinking than they really are. If only other people knew more facts or were more educated, then they would make better decisions, be less prejudiced and less prone to being taken advantage of by charlatans, right? Not necessarily. It's not just “them.” It's all of us. After countless experiments and many thousands of published studies, we know enough about the brain to be sure that no one is ever safe from cognitive deceptions and just plain sloppy thinking. Scientists know this. But what about the rest of us? At the very least, make sure you know.


    
      APPLY SCIENCE IN YOUR LIFE


      At its most basic level, science is a process of discovery available to all of us. The scientific method can be applied to many of the challenges we face in our everyday lives. Here are the steps:


      
        	Research, observe, collect information.


        	Develop an idea, hypothesis, or theory that might explain, confirm, or cast doubt on the idea, claim, product for sale, or challenge in life.


        	Design and execute an experiment or test that might confirm or disprove your hypothesis.


        	Evaluate the results, repeat the same experiment or conduct different experiments if necessary.


        	Share findings with the smartest people you know. Ask them to look for errors in your reasoning.

      

    


    I'll make one more assumption about you: You think you are pretty smart, maybe not a genius, perhaps, but definitely above average. If I'm right about this, and you know I am, it's crucial for you to understand that being intelligent doesn't make you a good thinker. A respectable formal education won't necessarily do it either. It's not enough. For example, it is only natural for all of us to underestimate how our judgments are shaped and directed by hidden biases. From buying soap to voting in an election, we wrongly assume that we make decisions based on rational thinking—even though we can see that so many others around us do not. Research has shown that this is how people typically think.3 We simply aren't adept at recognizing how bad we are at critical thinking. But we can improve. The first and possibly most important step toward good thinking is humility. Believing that you are rational and your conscious self is in control of your perceptions and decisions is itself the greatest of all delusions. Let go of that fantasy and admit that you, like every other human on Earth, need to work on your good thinking.


    Fortunately everyone is already a skeptic, and we are all critical thinkers. Some people certainly appear to try, but no one embraces every crazy claim. No one falls for every scam. This means that in all of us there is at least a foundation, a place from which to build. The bad news, of course, is that in many cases some heavy-duty construction is necessary. Becoming a better critical thinker means improving what you already do to some degree, not changing everything about how you think and feel. I have yet to meet someone who told me that believing nonsense or wasting time and money on lies is a great way to live. In virtually every case, people accept bad ideas only because they haven't figured out that they are bad ideas. No one sets out to make mistakes. No one yearns to be a sucker. Virtually everyone is in the game; we just need to play it better.


    
      THE DIRTY DOZEN


      Know these twelve common mental mistakes and resist them when they threaten to hijack rational decision making. Be on guard when others use them in attempts to convince you to accept unusual claims.


        1. The Emotion Potion. We are emotional creatures, and this often leads us to make irrational decisions, embrace bad ideas, and act in ways that work against our best interests. Emotions can intoxicate us, make us dumb. Be aware of this vulnerability. If someone tells you the world is going to end in fiery chaos soon, for example, don't let your fear of such an event distract you from rationally analyzing and challenging the claim.


        2. Popularity. We are social animals. The safety of the herd feels good, and it can be cold and harsh out there all alone in the wilderness. Recognize how we all can be swayed by popular support of an idea no matter how destructive or ridiculous it may be. Never forget that truth and reality are not decided by vote. The majority of people have been wrong about many things many times throughout history. There were times when a flat Earth, phrenology, and bloodletting were respectable and popular ideas—but they were still wrong.


        3. Straw Person. A common tactic people use to promote weak or worthless claims is to attack an easy-to-beat, diluted, or counterfeit version of the counterargument. Those who say, for example, that Earth is around 4.5 billion years old should not be swayed one bit on this point if a science denier were to tell them that there was a time when geologists didn't understand continental drift and still can't explain everything today about the structure and function of the Earth's core. Of course geologists don't know everything. But this does not refute the strong evidence for a 4.5-billion-year-old Earth.


        4. Loaded Questions. Sometimes people try to make their point seem more sensible by slipping in an unproven claim or bit of nonsense as filler or padding. Example: “Another reason we know the Lost City of Atlantis is real is because psychics and mediums have communicated with dead Atlanteans.” Listen well and catch weak arguments or bad ideas within the larger claim. Challenge them all.


        5. Wishful Thinking. Simple but deadly to good thinking. We desire something, so we believe it to be true. This is a powerful human compulsion. Be aware of it and be tough with yourself. Always ask, “Am I accepting this claim because it makes sense and it is supported by sufficient evidence? Or do I just want to believe it so much that I am willing to pretend to know it's valid?”


        6. False Dilemma. Watch out for people who frame their case as an “either, or” proposition. Sometimes there is a third option, or perhaps many more options. For example, a politician might say that more prisons must be built or there will be more violent criminals on the streets. But what if nonviolent offenders were released early or given lighter sentences, freeing up space for more dangerous criminals to serve longer sentences?


        7. Explaining by Naming. Giving a name to something is not the same as explaining it. For example, calling an event a “miracle” is not an explanation for what happened. Calling a session with a psychic a “reading” does not explain how information was supposed to have been retrieved by the psychic. Watch for this deceitful form of verbal carpet bombing and simply ask people to explain names and concepts they try to pass off as explanations.


        8. Circular Reasoning. Always popular in religious circles, this one also gets plenty of mileage in other arenas as well. It happens when people attempt to prove A by pointing to B, which they claim was proved by A. Example: “My special book is true because it was inspired by the gods and I know the gods are real because my special book says so.”


        9. Authority Worship. Try to remember that in many ways we are essentially chimps who wear shoes. Just like them, we are obsessed with social rank and power. This is a huge weak point in our brains, because our natural reaction is to snap to and obey when we view someone as our superior. I'm not suggesting you rebel against everything every authority figure says to you, of course. But do try to think clearly about the validity of words from on high. Don't let a uniform or someone's dominant posture hoodwink you into believing nonsense or buying a junk product.


      10. Special Pleading. People who promote or believe in things that are unlikely to be true often scramble to change the game when they feel the walls of reality closing in on them. For example, a person who says acupuncture works because “one billion Chinese people can't be wrong” might not like hearing that only about 18 percent of China's population relies on acupuncture4 and react by arguing that numbers suddenly don't matter.


      11. Burden of Proof. The person making the extraordinary claim is the one who has the responsibility of backing it up. You and I don't have to prove that mediums can't talk to dead people or that aliens have never visited Earth. It's not even fair to suggest that we should, because in most cases it would be impossible to definitively disprove such things. Instead, it is the believer who must validate her beliefs.


      12. Ad Hominem Attacks. When one can't get anywhere attacking facts, the next best thing seems to be attacking the person aligned with those facts. This is a weak, immature, despicable tactic—and we all do it. But that doesn't make it right. If you are discussing astrology with a jerk, remind yourself that being a jerk is irrelevant to whether or not astrology's claims are true. Focus on logic and evidence. It's better for everyone in the long run to kill the message rather than the messenger.

    


    “In daily life, critical thinking is our only defense against being fleeced,” said Portland State University anthropologist Cameron M. Smith.5 “Without it we are easily fooled by politicians and snake-oil salesmen to name just a few. In science, a healthy, constructive skepticism is required to sort the good theories from the bad and slowly, steadily make our way to understanding.”


    In childhood we learn to rely on sight, sound, and touch to make sense of the world. Unfortunately, no one teaches us that our senses can mislead us about what is real and what is not. We also have many biases and ways of thinking that feel right but steer us toward flawed conclusions and poor decisions.


    “Do not trust your senses!” warns John Pfister, senior lecturer in the Department of Psychological and Brain Sciences at Dartmouth College.6 “Evolution has shaped us to be big gap-filling machines and this can get us into trouble over and over again. ‘Goodness, I dreamed of Uncle Floyd last night, something must have happened!’ ‘Holy cow! There I was thinking about Uncle Floyd the other day and he called me! We must be psychic.’ ‘Did you hear that Uncle Floyd came out of his coma last night? Our prayers must have been answered!’ No, just because something feels like it should be true does not make it so. Intuition, while a good starting gun for the race to find the truth, is only that. Empiricism, logic, and the scientific method will carry you over the finish line.”


    Forget how much general knowledge you have or how many diplomas you may have racked up. It doesn't matter. Good thinking comes down to performance and not credentials. Sound information is nice to have, but knowing how to think matters most. Good thinking is not the same as being smart or educated. It means mental clarity, agility, and dynamism. It's a form of intellectual due diligence concerned with doing the work to determine what is worth knowing and accepting as probably true. What is real? What is true? Will this product deliver as advertised? Is the source credible? What are some appropriate expert sources of information about this that I can consult? Should I just admit I don't know and leave it at that for now? Good thinking requires one to carefully consider conclusions and decisions before, during, and even long after they are made.


    “Chances are pretty good that most self-identifying skeptics did not learn their critical thinking skills as children in school,” said John Byrne, a Michigan internist, pediatrician, and assistant professor at the Oakland University William Beaumont School of Medicine.7 He thinks everyone, the younger the better, should learn as much as possible about the human brain.


    “I think that it is also likely that most self-identifying skeptics wish that they had some formal education in critical thinking early on. We have learned a lot about how wrong our instincts are concerning how the brain works. Everything we experience is really our brains’ interpretation of the world. Our biases are built-in filters that prevent us from seeing some of the world as it really is. Information is processed to make sense of the world with respect to our previously held beliefs even before we are consciously aware of it. This is apparent when two people observe the same event yet have two distinct memories of the event. It is also obvious when we study optical illusions.”


    Years ago, Byrne performed as a magician at children's parties, where he saw firsthand how eager children were to learn about the many unexpected workings of the human brain.


    “Children naturally love illusions,” he said. “They get a kick out of being deceived. And they want to learn how and why they were deceived. It would seem that children would be excited to learn about how their brains process information. Of course, this excitement could only be fostered by teachers who are not only well trained in critical thinking, but are passionate about it. By beginning with the knowledge that our brains are not really concerned so much with truth but rather with preserving our worldview, children would learn to look at the world differently.”


    Byrne continued, “If we could foster that excitement early on, our children might grow up with a healthy sense of skepticism. Critically thinking children grow up to be critically thinking voters, consumers, and caregivers. Most people are naturally compassionate, but compassion can be derailed by flawed notions of how the world works, especially in healthcare. Children raised with compassion combined with healthy skepticism could lead to a world with less nonsense standing in the way of progress toward a happier, healthier society.”


    One might think that most people would recognize the value of brain awareness and critical-thinking education for everyone, especially the young. But I'm not so sure. Some may view good thinking as a threat to their worldview. In the United States, for example, three in four adults believe in things such as haunted houses, astrology, and spirit channeling.8 Forty percent of people in Great Britain believe in haunted houses.9 Nearly a quarter of Canadians think some people have the ability to carry on two-way conversations with the dead.10 Keep in mind, the United States, the United Kingdom, and Canada are among the highest ranked nations in the world for education, and all three have literacy rates of at least 99 percent. Still, the optimist in me demands we remember that no one believes everything. Even most Loch Ness monster believers probably draw the line at leprechauns. Everyone has at least some critical-thinking skills to deploy sometimes. We don't have to necessarily reinvent ourselves as a species, just get better, if that helps make the challenge before us feel any less daunting.


    Bad thinking leads people to believe first and ask questions later—if ever. Good thinking enables people to duck and dodge nonsense, both trivial and dangerous. It allows one to weed the garden of the mind and keep it fertile for useful work. The challenge is persistent and inescapable. It exists throughout all societies, and the toll is great, down at the level of the individual and all the way through to the flow of historical progress. If only critical thinking and brain education were on the short list of human needs and values that crossed all borders. Imagine: Clean water, sanitation, nutrition, healthcare, and good thinking. What a world we might build for ourselves. Pfister agrees that valuing and pursuing a general education about our brains is a no-brainer:


    It is not like you can avoid having one, or give it to another person to keep an eye on. No, it is yours and yours alone to enjoy, be frustrated with, and marvel at its wonders. That being the case, you should also read the owner's manual. You will learn how to use it wisely—calculate, ponder, imagine; what not to do with it—drugs, directly expose [it] to sun or anything else toxic, for that matter; how to keep it safe by wearing a helmet; what it is not good for—remembering things like a videotape recording, understanding randomness and coincidence, betting on the lottery. No, teaching students Algebra II might be fine for some places, but I would hope that a course in critical thinking might breed a new generation of responsible citizens, eminent scientists, and reasonable policy makers.11


    Why do so few people know about critical thinking, skepticism, and brain anatomy, given the direct importance of these things to the quality, productivity, and safety of their lives? Considering the disturbingly high rates of irrational belief in contemporary society, it is safe to assume that few parents sit down with their young children for serious talks about the value of good thinking. Always the emphasis at home, just like at school, seems to be on what to know rather than how to know. It is the rarest of schools that teaches critical thinking to all students. Those who are fortunate enough to ever receive instruction in critical thinking or brain science usually do so only at the university level. And even then, it is probably but a minority of students who are majoring in a directly related field such as psychology or biology. Outside of philosophy majors, most university students probably never take a class that is specifically designed to teach them how to become better lifelong thinkers. Do any high schools or middle schools anywhere require all their students to pass a critical-thinking course in order to graduate?


    Basic brain education is also inexcusably missing. The world's schools do not do an adequate job of teaching children about the human brain. Most students spend more than a decade of their lives in classrooms without ever hearing or reading much, if anything, about neurons, glia cells, the hippocampus, and so on. It's likely that if children understood how the brain evolved, how it learns, why food and sleep matter to it, and so on, they might be better students. And this likely would be good for the entire world. Fred Gage, a leading brain researcher at the Salk Institute in La Jolla, California, thinks so. “I believe there would be a positive effect on children if they were taught about basic brain structure and function and exposed to critical-thinking concepts. If they apply the knowledge they gain in a positive way, this would benefit society.”12


    The result of all this educational neglect is that relatively few of the adults who currently head families, businesses, and countries were ever exposed to—much less learned and embraced—ways to use their brains well and to rationally think through important ideas and claims. The harsh reality is that most people are left to discover good thinking independently. There are many excellent, free resources online, but only for those with access to a computer and the Internet. And even if access is available, one must stumble upon the thought that brain science and critical thinking are worth researching. The majority of people never seem to encounter that thought. After all, it's not something cultures typically value and promote. Imagine if we left literacy or math competency to be achieved in this way. Just leave kids to figure out multiplication on their own; they'll sort it out eventually. Who needs language arts in middle school? Children can work it out. The consequences would be unacceptable, would they not? So why aren't children taught about their brains and good thinking as a matter of mandatory routine in every school? Shouldn't we all receive a basic education early in life about the one thing that we and civilization depend upon most? Isn't the structure and function of the human brain at least as important as any other standard school subject? Learn to read. Learn to write. Learn to add and subtract. Learn to think.


    “A better understanding of essential brain anatomy and function could help to clarify students’ understanding of the source of their own thoughts and feelings,” said anthropologist Smith.13 “The human brain and mind appear to be the most complex structures produced so far in the history of Earth evolution, and the more people knowledgeable about them only increases the chance that we'll better understand our own minds.”


    Is there something about good thinking—maybe the asking questions and requesting evidence part—that scares us? Are we afraid of losing something if we dedicate ourselves to reason and reality? Is this our excuse for not making good thinking a rite of passage for all? Professor Feder likes the scene from the 1960 film Inherit the Wind, the film that portrayed the famous Scopes Monkey Trial of 1925. Matthew Harrison Brady (the character based on William Jennings Bryan) asks Henry Drummond (Spencer Tracy/Clarence Darrow) if he views anything as sacred. Drummond responds:


    Gentlemen, progress has never been a bargain. You've got to pay for it. Sometimes I think there's a man behind a counter who says, “All right, you can have a telephone; but you'll have to give up privacy…. Mister, you may conquer the air; but the birds will lose their wonder.” Darwin moved us forward to a hilltop, where we could look back and see the way from which we came. But for this view, this insight, this knowledge, we must abandon our faith in the pleasant poetry of Genesis.14


    “I admit,” said Feder, who is also a Skeptical Inquirer consulting editor, “there is a part of me that misses the certainty I had as a kid, that there was a god and a heaven and that I would someday reunite with deceased loved ones, which at that point was just a dog.”15 He continues:


    But, in trade, I get to marvel not just at what the world looks like—the night sky far away from the ambient light near a city; the multicolored spires of Bryce Canyon; tigers; human babies; a beautiful woman—but also to understand on some level the amazing processes involved in their existence. It's funny; I will sometimes get a student who'll say something like: “But wouldn't it be interesting if ancient astronauts landed on Earth and helped the ancient Egyptians build their pyramids?” Well, of course that would be cool. But wouldn't, on some level, the pyramids lose some of their grandeur? I mean, they wouldn't be all that surprising or impressive if beings who were capable of building starships could pile up big stones very accurately. But that fact that “mere” humans could, with just their own intelligence and muscle-power, now that's impressive.


    The results of our negligence to teach, encourage, and expect good thinking are clear to see. The world is a swirling, festering ball of deceptions and madness that all of us must wade through each day. For anyone unconvinced that poor thinking skills and weak skepticism are the great unrecognized crisis I claim, let's briefly consider a few statistics. Sadly, what should be fringe beliefs virtually extinct by now are still mainstream in twenty-first-century America and many other societies.


    According to a Harris poll, 42 percent of American adults think ghosts exist despite the fact that in all the centuries this claim has been haunting us, no one has ever produced any good evidence for it.16 A Pew Research Center study found that 33 percent of adult American women say they have had at least one personal encounter with an animated or conscious dead person. Twenty-six percent of men make this same claim.17 After all this time, don't you think science might have produced some—any—good evidence for ghosts if they were real? I'm not suggesting that the existence of ghosts has been disproved, only that there is nothing to justify belief in them.


    By the way, I will praise science more than once in this book for its superior ability to reveal reality and expose mistakes in our thinking, so I should make it clear to readers that its usefulness and value do not suggest perfection. Far from it, science is a castle built upon mistakes. Scientists make errors all the time. The key is that sooner or later they acknowledge stumbles and dead ends and learn from them. “One of the beauties of science is that it has built-in error-correcting machinery,” the late astrophysicist and science popularizer Carl Sagan explained in a 1996 Psychology Today interview.18 “Science, unlike many other human endeavors, reserves its highest rewards for those who disprove the contentions of its most revered leaders. Think, for example, of religion. How foreign that scientific point of view is from the religious idea, which is so often to uncritically accept whatever the founder of the religion said. It's not a tragedy that scientists make mistakes, and I certainly have made some in my time.”


    How old is our planet? How old is humankind? Bad thinking gets in the way of even the most basic facts about our existence, which leads to an intellectually diminished life. Today more than 40 percent of American adults think all life, including the human species, and the Earth itself are less than 10,000 years old.19 This claim is manifestly absurd, as numerous branches of science have revealed an abundance of converging evidence that points to anatomically modern humans evolving from ancestral species approximately 200,000 years ago and an Earth that is some 4.5 billion years old. These are not beliefs or magical revelations. They are not to be accepted because someone in a position of authority says so. They are evidence-based conclusions, subject to change if better evidence emerges. Believing Earth popped into existence less than ten millennia ago is about as far off the mark as believing that the distance from Earth to the Moon is a third of a mile, or that the distance between Los Angeles and New York City is twenty feet. Bad thinking dims our view of the universe and ourselves. It robs us of the human story.


    Good thinking means understanding that our desires push us to believe in things well before they deserve it. We must always evaluate and question our thoughts and conclusions in order to prevent what may be reasonable hopes from mutating into unreasonable beliefs. For example, there are good reasons to give serious consideration to the possibility of intelligent extraterrestrial life somewhere in the universe. If there is life beyond the Earth, intelligent or otherwise, I certainly hope it is discovered in my lifetime. A few years ago, I visited the SETI Institute (Search for Extraterrestrial Intelligence) in Mountain View, California, to be interviewed on its radio show, Big Picture Science. I felt like a kid on Christmas morning who had been teleported into a candy store. Just seeing the nameplate on SETI founder Frank Drake's office door, for example, brought back memories of my first encounter with the Drake equation when I was a young child and how it inspired me to think deeply about the possibility of alien life. I grew up but never outgrew those thoughts. I want intelligent extraterrestrials to be out there. I want us to find them. But all my hope and enthusiasm is no match for my good thinking. No matter how good it may feel, I refuse to pretend to know something I do not know, and at this time there is no scientifically verifiable evidence for alien civilizations or visits by their emissaries. Therefore, claiming to know it would not be rational. Nonetheless, 32 percent of Americans do believe in “UFOs.”20 Because such believers are weak skeptics with poor or inconsistently applied critical-thinking skills, they assume that seeing something strange in the sky or hearing a good story about alien visitors is enough to prove the claim. But certainly it is not.


    
      FROM ASTROLOGY TO ZOMBIES: INTERVIEW WITH THE SKEPTIC


      Benjamin Radford is a well-traveled expert in the world of weird beliefs and hollow claims.21 As a professional skeptic and paranormal investigator for more than fifteen years, he has just about heard it all, from astrology to zombies. Radford has also authored several books and is currently deputy editor of Skeptical Inquirer magazine.


      Q. After all these years of investigating extraordinary claims and irrational beliefs, why do you think so many normal, smart people fall for nonsense?


      A. My educational background in psychology has been enormously helpful to me as a skeptic and science-based investigator. The reason is simple: whatever the topic, whether it's miracles or Bigfoot, psychics or ghosts, the vast majority of the evidence offered for these supposedly mysterious and “unexplained” phenomena is in the form of a personal-experience story. Look at it this way: If there was clear, incontrovertible scientific evidence that these things existed, then they would not be “mysterious” or “unexplained” at all—instead they would be obvious to anyone, regardless of belief or opinion. There would be no question whether or not ghosts or Bigfoot exist, because anyone could walk into a natural history or science museum and see one. They'd be on display, like any other creature, energy, or entity. We'd know what their properties and limits are, what they do under certain conditions, and so on.


      What you find is that the vast bulk of the evidence offered for virtually any “mysterious” phenomenon consists of anecdotes—stories or personal experiences. When I interview people, the answer is almost always, “I know it exists because I saw it, it happened to me….” Only rarely do believers try to cite any sort of research or scientific evidence.


      Skeptics and psychologists, of course, are very aware of the limits and fallibility of eyewitness and personal experience, since our perceptions and recollections are subject to many different sources of bias. This doesn't mean that our personal experiences are worthless, of course—just that they are not necessarily a reliable guide to what really happened. Studies show that the public generally greatly overestimates the validity of personal experience, which is understandable since we rely on personal experience for most of our waking hours!


      Q. What are your thoughts on the human brain? Do you feel we are using it incorrectly?


      A. Since so much of the evidence—and I use that word in its broadest possible sense—for the paranormal is rooted in the brain, it's important to understand those perceptual, cognitive, analytical, and other processes. It's not just an abstract, theoretical question; I see it in nearly every investigation I've done. Since we are humans using fallible human brains to understand the world, including evidence offered of experiences reported by other humans using their own fallible brains, you can't really get away from it.


      The human brain likes certainties, it likes simplistic, binary thinking. It has a strong tendency to categorize the world into A and B, safe or unsafe, yes or no. But the real world is full of conditions, caveats, and nuances. It's very difficult to keep all of the important factors of a given situation in mind at one time, and our brains understandably want to simplify. In my opinion and experience, that mistranslation between the real world and our comprehension of that world and our need to generalize are often at the root of misunderstandings. My feeling about the brain specifically is that it's not so much that people are using their brains incorrectly, it's that most people aren't really taught how to overcome, minimize—or even more importantly recognize—these common logical errors and cognitive biases. That's what good thinking is all about.


      The best you can do is apply scientific methods to control for those factors and biases as much as possible: You use experimental research-design elements like control groups, randomization, blind and double-blind studies, and that sort of thing. No experiment is perfect, and no result is scientifically definitive, of course, but science doesn't deal with absolute certainties. The scientific methods help us to tease out significance from chance, signal from noise.


      Q. Are you optimistic or pessimistic about humankind?


      A. I'm a generally optimistic person, and I'm often puzzled by the gloom-and-doom scenarios I hear people discuss as an inevitable path for humanity. Yes, there are serious environmental and other issues that need to be addressed, but the world is not going to hell in a handbasket. We are fallible, and we will of course never be rid of the violence, prejudice, and superstition that plague the human condition. But if we can help encourage critical thinking and evidence-based reasoning, that can certainly help provide a better future for all of us.

    


    When we allow our desires to have their way with us, silly ideas can seem a lot like serious, true knowledge. Here in the early years of the twenty-first century, for example, a large number of people worldwide actually think that the positions of stars and planets at the moment of a person's birth fix their personalities and cast a permanent shadow of influence over their lives. More than a quarter of American adults believe in astrology today.22 There is no evidence for astrology, no logical arguments, nor credible research to support it. Yet the belief thrives generation after generation. In the United Kingdom, 24 percent are under the spell of star power.23 Indian astrophysicist Jayant V. Narlikar describes astrology belief in India as “almost universal.”24 I can vouch for its popularity there, having visited India and poked around in many of its markets and bookstores. Worldwide, I estimate that at least four to five billion people, easily more than half of the population, think astrology is true to some degree. Yes, even as our species successfully lands robotic probes—nonbiological extensions of our biological brains—on distant worlds and inches ever closer to understanding the secrets of nature around us and within us, billions of people still look up at space and see a vast zone of magic. And it is all supposed to work by some mysterious force that neither scientists nor astrologers can detect, measure, or explain. My first question to those who profit from or enthusiastically promote this stuff is simply this: What is the theory of astrology? I just ask them to explain how it works. They can't, of course, because it doesn't work and it's based on nothing more than the wild ideas of ancient people who looked up at the night sky and let loose their imagination. Meanwhile, professional astrologers today prey on weak skeptics who do not understand how the human brain is naturally attracted to simple explanations of complexity and how it can make ideas that feel good also seem sensible. These outer-space soothsayers extract tens of millions of dollars annually in exchange for “carefully calculated” predictions and insights—even though their work is missing an explanatory theory and is based on outdated and inaccurate positions of celestial bodies.25


    How do we explain the popularity of something like astrology when it is so easy to punch holes in its claims and expose it as worthless pseudoscience?26 It is not as simple as blaming a lack of formal education, and we certainly can't pretend that rampant mental impairment is driving its popularity. Runaway belief in astrology and other baseless claims is the inevitable outcome when critical thinking is rare and inconsistent. Throughout history and today, many astrology believers have been brilliant and highly educated people. It has reeled in all kinds, from paupers to presidents.27 Smart people are seduced by dumb pseudoscience every moment of every day. But it doesn't have to be like this.


    The only solution to the problem of bad thinking is good thinking and all it entails. Traditional education cannot inoculate us from irrational thinking, nor can wealth, status, or achievement. It may help some, but not nearly enough. Let's consider the case of Britain's Member of Parliament David Tredinnick. He is a graduate of Eton, one of the United Kingdom's most selective and expensive boarding schools, as well as St. John's College, Oxford. St. John's College is part of venerable Oxford University and describes itself as a school that “fosters critical thinking, creativity and excellence both inside and outside the classroom.”28 He also has an MBA from the University of Cape Town, South Africa. Nonetheless, Tredinnick somehow ended being a proud and outspoken advocate for astrology. As a Member of Parliament with a seat on the British government's science and technology committee, Tredinnick once told his Parliament colleagues that he is “absolutely convinced that those who look at the map of the sky for the day that they were born and receive some professional guidance will find out a lot about themselves and it will make their lives easier.”29 Apparently he doesn't know or doesn't care that astrology's claims have never been confirmed by the scientific process or that the world's astronomers and astrophysicists—the people who know more about planets and stars than anyone—reject astrology as a patently false claim based on absurdities. No doubt Tredinnick is smart, successful, and well educated. But his unwavering belief in astrology suggests that he has not yet embraced good thinking.


    Everyone's thinking is inconsistent to some degree, of course. But how do so many people manage to hold on to a few or several absurd and extreme beliefs while otherwise functioning somewhat reasonably? “We are all experts at applying logic and reason in one area of our lives while judiciously avoiding it in others,” warns Dean Buonomano, a UCLA brain researcher.30 “I know a number of scientists who are unequivocal Darwinists in the lab but full-hearted creationists on Sundays…. Because our decisions are the result of a dynamic balance between different stems within the brain—each of which is noisy and subject to different emotional and cognitive biases—we simultaneously inhabit multiple locations along the irrational-rational continuum.”


    As a member of NASA's Apollo 14 mission in 1971, Edgar Mitchell became the sixth human to walk on the Moon. I met him in 2007 at a space conference in Phoenix, Arizona. We chatted about space exploration past, present, and future. He was sharp and knowledgeable on that topic, as one would expect given his background. However, for all his accomplishments and intelligent demeanor, some might describe Edgar Mitchell as another spoon-bending Uri Geller, only with a better résumé.


    In 1973, Mitchell founded the Institute of Noetic Sciences, an organization dedicated to such ventures as researching and educating about “mediumship” (communicating with dead people). Mitchell has personally supported, encouraged, or closely associated himself with belief in UFOs, the Roswell myth, the quantum hologram, telekinesis, hauntings, remote healing, and tarot-card readings—all of which do not stand up to the test of science and logic. In fact, he even claims to have conducted secret ESP experiments with an associate on Earth while he was aboard the command module during his lunar mission.31


    I am not suggesting that it is always wrong to investigate fringe possibilities. Some wild ideas turn out to be valid. But some of Mitchell's words and works clearly come across as confident affirmations of claims for which no one has ever produced convincing scientific evidence. For example, unless it is being kept secret, neither his nor anyone else's work on the quantum hologram32 has produced anything of substance. To date there has been no public presentation of evidence or experiments the world's scientists have been able to study, replicate, and confirm.
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    Fig. 1.1. NASA astronaut Edgar Mitchell has an impressive list of accomplishments to his credit, including walking on the Moon in 1971. He has also been a supporter of belief in UFOs, the Roswell myth, ESP, remote healing, tarot-card readings, and other dubious claims. Photo courtesy of NASA.


    Why would someone with such a scientific professional background believe these things? Like Tredinnick, Mitchell is highly educated. He earned a bachelor of science degree in industrial management from the Carnegie Institute of Technology, another bachelor of science degree in aeronautical engineering from the US Naval Postgraduate School, and a doctorate of science in aeronautics and astronautics from the Massachusetts Institute of Technology.33 Those degrees, combined with the challenging and extensive training he underwent to become a naval aviator and Apollo astronaut, make him easily one of the most educated and highly trained people who have ever lived. Nevertheless, he apparently is convinced that many extraordinary and unlikely claims that have not been confirmed by the scientific method are indeed valid anyway.


    It's not as if something is wrong with people like Tredinnick and Mitchell. Given the way our brains work, it is likely that they and people like them are normal. It's the skeptics who are behaving weirdly by not passively believing extraordinary popular claims without evidence, such as astrology and ESP. These two men exemplify the inherent gullible nature of humanity. Without the shield of skepticism and critical thinking, any one of us is capable of believing virtually anything—regardless of intelligence and academic credentials.


    SO WHAT?


    Some people wonder why any of this matters. I hear it all the time. When I give a lecture or take listener calls as a guest on a radio show, inevitably someone asks, “So what? Who's it hurting?” I understand the notion well, as I have considered it myself many times in the past. Who cares if significant numbers of people believe in reincarnation (20 percent), miracles (76 percent), hell (61 percent), and witches with real magical powers (18 percent)?34 Isn't it their right to be irrational, their personal business if they want to believe in extraordinary things that have not been shown to be real?


    There are two key problems with the who cares? reaction. First, any skeptic with a conscience has no choice but to care. It would be heartless to sit back and observe a world with so many people stumbling around in the dark and not direct them to the light switch. Of course people should have the right to believe things within the privacy of their minds. Freedom of thought is a fundamental human right, or should be. But good thinking is a noble goal for all of us, a goal that supports this freedom rather than attacks it. What good is freedom of thought if one doesn't know how to think in the first place? I don't push for others to agree with me on every issue, claim, or belief. I work to inspire and teach others to think for themselves and draw their own conclusions. Second, one ought to care as a matter of self-interest because irrational beliefs impact everyone in one way or another. Irrational beliefs hurt us collectively by acting as a massive drag on society, slowing human progress every moment, everywhere. Indifference about billions of people trusting their health to medical quackery, squandering their money on lies, and looking to superstition for motivation and meaning in their lives equates to not caring about humanity.


    It is crucial to recognize that bad thinking in one area of life can bleed over into other areas of life. A cherished bogus belief may be more than a lone mistake. It's often a symptom of a bigger problem. If belief in something as unlikely and unjustified as alien abductions or tarot cards is able to slip by one's cognitive defenses, then many other bad ideas probably will too. This is important because the next false claim to come along may be something more than a charming eccentricity. It might lead to real trouble. For example, there is no good reason to think that sloppy thinkers within democratic societies will suddenly morph into rational beings once they enter a voting booth. Business leaders who don't understand how their own brains work are less likely to realize when biases and fallacies threaten to lead them astray. This is how a CEO ends up making irrational moves like spending millions of dollars on advertising that doesn't work or paying more than $100,000 to have a buffalo head buried on a construction site in order to ward off the threat of mischievous genies—yeah, that happened.35 The cognitive routines that prod one to accept imagined conspiracies and other fantasies as real don't automatically go away when the stakes rise. We can't trust our propensity to believe the unbelievable to be consistently restrained by imaginary borders that mark off some limited territory reserved for nonsense within our brains. Those same cognitive processes and subconscious biases that allow someone to believe in relatively harmless claims can easily lead that person into irrational decisions about how best to treat a child's serious illness or whether to invest his life savings in a “too-good-to-be-true” business opportunity. Consistency is crucial to good thinking.


    TIME WAITS FOR NO BELIEF


    Try to imagine the time irrational beliefs have stolen from the one hundred billion or so people who have ever lived. Think of the hours, days, and years squandered on extraordinary claims that turned out not to be true or remain unlikely to be true. This self-inflicted slaughter of time has gone on for millennia and continues right now. It is a massive tragedy that gets no attention. With all the challenges before us, can humankind really afford to burn up so much of this finite resource on dead-end claims and unlikely beliefs?


    Let's do some quick math. Imagine a person who believes that psychic readings are valid, that special people really can know a stranger's thoughts, past, and future. If you prefer, substitute a bogus medical treatment or campaigning for some vacuous or dishonest politician.


    We can be conservative and say that our hypothetical true believer spends no more than an average of one hour per day on psychic matters. This would include not only time spent participating in psychic readings but also reading books about psychics, watching TV shows about psychics, talking with friends about psychics, visiting psychic websites, thinking about previous psychic readings, and so on. A total of seven hours per week is probably too low for most true believers, but let's go with it. It adds up to 365 hours per year, all devoted to a claim that no one has ever presented any scientifically verifiable evidence for and that good thinking easily tags as a likely scam and/or delusion. What is the time investment over a lifetime? Let's say our believer fell hard for the psychic claim when she was twenty-five and lived to the age of seventy-five. Fifty years of belief activity equates to about 18,250 hours—that's more than 760 full days and nights sacrificed to belief in psychics over her lifetime! That's too much time to sacrifice for a claim that is almost certainly untrue. How might she have used that time more constructively for herself, her family, and the world? Some might suggest that belief in psychics brought more joy and meaning to her life. But aren't there better ways to find joy and meaning than paying someone to lie to you?


    What could you do with an extra 18,000 hours? Spend more time with your children? Pay more attention to your lover or spouse? Have more fun with friends or pets? Earn a college degree? Write a few thousand poems? Maybe you would nap more, cook better meals, try new sports, create more art, or train for an assault on Everest. What summits might billions of people have reached had they been freed up from the time suck of their irrational distractions?


    THE PAST WITHIN US


    Psychology professor Hank Davis wants everyone to recognize that we are still prehistoric people when it comes to our thought processes and decision making. He writes in his book, Caveman Logic:


    In some ways, we are the lucky ones. Our civilization has never been as knowledgeable as it is today. There has never been as much scientific understanding of the world around us as there is right at this moment. We have put many faulty beliefs behind us. Yet, because our minds are no more evolved than they were a thousand years ago, we are just as vulnerable to illusion, comfort, and social pressure as our ancestors were. Faced with incomplete sensory evidence, we are just as likely to come to the wrong conclusion and then fight passionately to maintain those views because of the comfort or stability they provide. We may be less ignorant than our ancestors, but all the hard-won additional information does us no good if we don't let it inform our thinking…. The spectacular accomplishments of some of us define the potential of all of us. With training and social support, we can all work around the lure of Caveman Logic.36


    Naturalist Edward O. Wilson spent most of a long and illustrious career studying ants, but along the way he developed piercingly honest perceptions of our species: “Humanity today is like a waking dreamer, caught between the fantasies of sleep and the chaos of the real world. The mind seeks but cannot find the precise place and hour. We have created a Star Wars civilization, with Stone Age emotions, medieval institutions, and god-like technology. We thrash about. We are terribly confused by the mere fact of our existence, and a danger to ourselves and to the rest of life.”37


    “What, then, are we to make of ourselves?” asks anthropologist Ian Tattersall.38


    Well over three billion years after life established itself on Earth, we, alone among the millions of descendants of our ancient common ancestor, somehow acquired not just a large brain—the Neanderthals had that—but a fully developed mind. This mind is a complex thing, not in the sense that an engineered machine is, with many separate parts working smoothly together in pursuit of a single goal, but in the sense that it is a product of ancient reflexive and emotional components, overlain by a veneer of reason. The human mind is thus not an entirely rational entity, but rather one that is still conditioned by the long evolutionary history of the brain from which it emerges.39


    If we desire good thinking in the present, we must always attend to the past within us. Our challenge is more than to think now and to look forward. It is also to acknowledge and approach with wisdom those gifts and burdens given us by our brain's evolutionary past.


    THE BELIEF BUSINESS


    What is the economic impact of bad ideas, lies, and delusions? How big of a dent do they make on an individual, a nation, the world? “Unimaginably colossal” might be a fair guess. The selling of unsubstantiated claims, nonsense, and outright lies is a vast international business—and business is booming. According to one study, Americans alone spend more than $34 billion per year on alternative medicines and therapies, most of which don't work and some of which are dangerous.40 Some of it probably does some good for some people. But how do we find the good in this massive jungle of alleged treatments that runs the gamut from outright fraud to sincere-but-wrong claims if the scientific process is not the final say?


    Many of today's health stores, grocery stores, drug stores, and pet stores offer some of the most absurd products imaginable—and people buy them. It's as if science never happened. For example, did you know that a $15 bottle of the right plant extract will extract loneliness from your life (water violet), end feelings of shame (crab apple), and help your fear of losing control (cherry plum)? At least those are the claims of products for sale in stores and online right now. I even found a pill specifically for “writer's cramp” and another product that promised to treat “despair,” despite having no active ingredients listed on the label. Better yet, I spotted the answer to an “unfulfilled life” in the form of a $15 bottle of homeopathic wonder-water. Just a drop or two on your tongue, and fulfillment rushes in, I presume. And did you know that a $30 “energy blueprint” water treatment can stop your dog or cat from bullying other dogs and cats? The product is so potent that pets don't even have to consume it or have it applied to their bodies. Just a few drops somewhere in their living space is enough to compel them to work and play well with others. Those who prefer to keep their quackery close can turn to expensive, copper-infused underwear and socks for treating their aches and pains. No credible evidence or reasons to think any of this stuff helps, of course, but people fall for it nevertheless. In the absence of good thinking, there seems to be no limit to what one person is willing to buy from another.


    The sports and fitness industry is also in on this profitable game, selling products so silly that a few seconds of good thinking can deflate with ease. Colorful tape heals injured muscles, even when applied by people with no medical training? A drink with high sugar and sodium content will help athletes win? Bracelets with “holographic technology” improve athletic performance by “resonating with your natural energy field”? Power Balance was sucking up mountains of cash from weak skeptics with their bracelets until they were legally forced to state the following: “We admit that there is no credible scientific evidence that supports our claims and therefore we engaged in misleading conduct.”42 But don't weep for Power Balance's demise. Apparently the business is alive and well. Despite the fact that it was widely debunked and the company is no longer able to directly claim that its bracelets actually do anything, they continue to be prominently displayed and sold in sporting-goods department stores and other retail and online shops across the United States. This happens again and again, by the way. A product is exposed for what it is—but people keep lining up to buy it anyway. To give some consumers the benefit of the doubt, one may assume that some of them may not have heard the news about a bogus product. This is why research is an important component of good thinking.
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    Fig. 1.2. Even pets are not safe from our sloppy thinking. The products shown here don't have anything one could reasonably think of as medicine or even an active ingredient. The water in these bottles is supposed to be empowered with the “energy blueprint” of I'm-not-sure-what to stop a cat or a dog from bullying other animals. Another bottle is for pets with self-esteem issues. Here's the manufacturer's explanation of the “Bully Remedy” on its website: “Spirit Essences are not like medicines, drugs, or supplements and need not be swallowed. Once they contact the animal (even slightly via an animal's living area, such as bedding, brush, or spraying inside a kennel or carrier, etc.), they are doing their job. This is because the remedies are energy-based. The ingredients do not contain actual plant, animal, or mineral material, but the energy blueprint of various plants, animals, minerals, objects, or even places.”41 Photograph by the author.


    It has never been easier to perform a quick check of a product or claim. No matter where you are, thanks to smartphones, enlightenment is often seconds away. The next time you are in a store, about to buy something weird or miraculous, simply do a quick Web search for its name. But don't just do a price comparison or features check, as many do. Search the product name with keywords such as “scam,” “skeptic,” “controversy,” or “fraud.” Don't make the mistake of searching for the product name alone because you are likely to get back nothing more than an official website and a string of endorsements if it's popular, as many bogus products are. You want to hear what the doubters are saying. A bad review or condemning skeptical analysis you find on the Internet may not necessarily be accurate, either. But it's important to try to find some of those opposing views because they may get you thinking more clearly about the product that is tempting you.


    Regardless of how far removed from the concepts of logic, evidence, and scientific validation some products may be, they will succeed if their pushers manage to push the correct psychological buttons. First of all, packaging matters. If the surface is attractive enough, we may not bother asking ourselves if there is any substance below. Simply being beautiful or interesting, or stimulating a positive emotional response in us, can be enough to make us buy—even if the product is otherwise worthless. I have seen ridiculous products in health-food stores and New Age shops that were so beautifully presented, for a brief moment, I wished I wasn't so sensible so that I could buy them! Go ahead and laugh, but some healing crystals really are beautiful. I once bought a good-luck talisman at a market in Amman, Jordan, not because I thought it had magical properties but because I just liked it—and it was cheap. Something about its design hooked my brain and reeled me in. I currently have two Thai Buddha statues in my home, not because I am a Buddhist, believe in reincarnation, or anything like that. I bought them because they were visually appealing to me. I also bought Buddhist prayer beads while in Nepal. Why? It is natural and common for us to buy things because they make us feel good. Nothing complicated about it, no other reason than we like them. I don't regret those purchases, because I got exactly what I thought I was paying for. But what if I had expected more? What if I thought my good-luck talisman would allow me to win the lottery? Its visual emotional appeal (real) would have conspired with my irrational belief in its magical powers (not real, probably) to seduce me and I would have been vulnerable to severe price gouging. When trying to make reason-based decisions in the marketplace, it helps if we remember how easy the physical beauty of a package, a picture on a label, or a well-crafted phrase can influence us.


    
      HOW TO MAKE HAPPY TALK WITH IRRATIONAL BELIEVERS


      When someone tells me about a ghost in his bedroom last night, the miracle cure that saved her life, or the presence of a god or gods during prayer, I resist reflexively blasting him or her with a lecture on common sensory shenanigans and handing over a list of relevant scientific studies because I know I'm not only talking to one person. I have to reach the conscious person talking to me and the subconscious person somewhere within. Both are making the case to me, both are analyzing me, so I need to communicate to both.


      The first key is to avoid being perceived as threatening. The shadow brain reacts fast and decisively when a threat is detected. So, in order to avoid having the drawbridge raised and ending all hopes of further meaningful communication, I reassure people early on that I'm not out to demolish their happiness or deny them comfort. I'm nothing more than a humble guy trying to figure out the universe the best I can by questioning everything. I'm there to help, not hurt.


      It is important to make a sincere effort to listen. I learn a lot by listening and highly recommend it for everyone. I think it sends a subtle message to the shadow brain scrutinizing me that I'm not an arrogant jerk with an underhanded agenda. This helps keep that drawbridge lowered. I also try to be likable, not in a fake and manipulative way, but in a manner that reveals my true positive intentions. If someone's shadow brain decides that it dislikes you, then it will try to prevent the conscious version of the person you are talking to from liking you. And we find it more difficult to learn from people we dislike. Be nice, be heard.


      Over the years I have learned that it can be productive to discuss cases of derailed reasoning that are removed from whatever specific unlikely claim or belief the person has become attached to. For example, if the person is wild for Bigfoot, maybe talk about general problems with belief in the Loch Ness monster. This can keep the conversation from feeling too personal or threatening. Let them figure out the connection on their own.


      Finally, to avoid making the encounter unnecessarily confrontational, which is counterproductive in most cases, I try to frame it as “You and Me vs. Delusions/Lies/Errors” rather than “You vs. Me.” I work to convey the idea that if we both care about what is real and true, then we are on the same side. The point is not to impress anyone with your superior knowledge or win an argument. The goal is to offer a helping hand to fellow humans and inspire them to embrace good thinking.

    


    In many countries around the world one can watch television programs and infomercials that feature Christian preachers offering tiny vials of “miracle water” or small pieces of what they say is supernaturally infused “prayer cloth.” They promise or suggest that possessing these things will heal “every” disease as well as bring great financial rewards to anyone who calls in to request it. Out of curiosity, I've done this, and typically what happens is that you are sent the oil or cloth as promised, but along with it comes a steady stream of letters pleading for donations that continue to come for months and even years in some cases. These preachers apparently figured out that by giving something to people, even worthless junk, they create a sense of obligation in the person, which makes her or him more likely to send money. Judging by the tastes some of these popular religious leaders have for mansions43 and luxury jets,44 as well as the high cost of television time, it is reasonable to assume that many people do call and many of them give away their hard-earned money.


    I hope no readers will feel it is antagonistic to point out that religion is big business worldwide and that many people are exploited and harmed by it in various ways. This should not be interpreted as condemning all religions and all religious people. Of course many positive things come out of organized religions, and many millions of decent, honest people do wonderful work in the name of their belief. Nonetheless, there certainly is no shortage of things to criticize within religions around the world. And, if one cares about the well-being of religious people, isn't there a moral obligation to speak out? Like anyone else, people who believe in a god or gods need critical thinking and skepticism to protect them from deceits and delusions that can cost them their time, money, and safety.


    Good thinking is a powerful defense against many of the problems we see within religions. A little doubt goes a long way toward keeping pious predators away. Without getting into supernatural claims and doctrinal issues, I advise people who give money to churches, mosques, temples, gurus, and the like to make sure they are thinking clearly about where their money is going.


    The staggering sums of money pushed around every day in the name of contradictory gods and religious institutions that make conflicting claims can only mean one thing: Huge numbers of people are investing money in claims that are not true. They are wasting their money. If you don't see how, then it's time for a bit of good thinking. One and a half billion Muslims claim there is only one god, and many of them routinely invest some portion of their time and income in this claim. Meanwhile, 1.2 billion Hindus say that there are millions of gods, and many of them routinely invest time and income in this claim. But both of these claims cannot be correct. It's math. There is no middle ground, no compromise here. I have spoken with many Hindus in India and Nepal, and they assured me that their gods are not amorphous entities that could be a multifaceted expression of one god, as some say. No, they are distinct, separate gods, each with a unique personality and biography. I have discussed Islam with Muslims in Egypt, Syria, and Jordan who were exceedingly clear about their god being “one” and definitely not some combined entity drawn from multiple gods. So there seems to be no logical reconciliation possible between these particular beliefs in one god and many gods. Both claims cannot be true. Maybe one is true and one is false, or maybe both are wrong. If we can agree on this, then there is no way around the obvious: many hundreds of millions of people are wasting a lot of money by funding and supporting false claims. In addition to the Muslims and Hindus, we have more than two billion Christians, most of whom are absolutely certain that Muslims and Hindus have it all wrong. Many Christians, of course, routinely invest portions of their income into their religion.


    In the United States religious organizations, most of them Christian, are granted tax-exempt status, which amounts to approximately $71 billion in lost revenue for the government each year, according to one analysis.45 This is a huge sum of money—more than a trillion dollars every fifteen years. Although there is much doctrinal overlap, there are a significant number of Christian organizations in disagreement with one another over irreconcilable claims. Logically this means at least some of these organizations are avoiding taxation via false claims. I'm not challenging anyone's sincerity, but, again, everyone can't be right. Hopefully even the most religious reader can recognize that caution and a rethink are warranted at this point. No matter what some religious leaders may say, good thinking should never be muted or abandoned at a religion's doorstep. Besides, why would any gods worth our allegiance be opposed to a bit of constructive skepticism and the vigorous application of a human brain?


    THE IRRATIONAL READER


    It is too easy these days to point to the mind-numbing distractions and social rot brought on by the worst of television and the World Wide Web. But what about books and reading? What about nonfiction books in particular? Pulitzer Prize–winning journalist Chris Hedges cites several disturbing statistics in his book, Empire of Illusion: The End of Literacy and the Triumph of the Spectacle. Here are two that stopped me cold: After leaving school, one-third of US high school graduates never read another book for the rest of their lives, and 42 percent of college graduates never do again.46 Here is how Hedges bemoans the state of American literacy:


    We are a culture that has been denied, or has passively given up, the linguistic and intellectual tools to cope with complexity, to separate illusion from reality. We have traded the printed word for the gleaming image. Public rhetoric has been designed to be comprehensible to a ten-year-old child or an adult with a sixth-grade reading level. Most of us speak at this level, are entertained and think at this level. We have transformed our culture into a vast replica of Pinocchio's Pleasure Island, where boys were lured with the promise of no school and endless fun. They were all, however, turned into donkeys—the symbol, in Italian culture, of ignorance and stupidity.47


    Nevertheless, books continue to matter to some degree, and those who do make the effort to read nonfiction books can be viewed as at least making an effort to better their minds, certainly more so than those who don't bother. But can we assume this? Perhaps not in light of what passes for nonfiction these days. I am a lifelong lover of books. I think there is something very special about “the book.” It is an extraordinary vehicle for ideas, questions, and dreams that can outlive its author. Books are my kind of magic. But not every book inspires me with such positive feelings. Wander through any typical bookstore today, and you are likely to find yourself on a disorienting tour of lies and lunacy. Browse through the offerings of an online bookseller, and you are sure to be alarmed by the amount of barely camouflaged refuse available. If there is a limit to it, I have yet to find it. Want to be a time traveler? If so, there is a “nonfiction” book waiting to show you how. Fancy becoming rich and famous this year? I found a book that will get you there. All you have to do is believe.


    Books classified as nonfiction promise to reveal to readers ways they can connect with the “other side” and chat with dead people. Other books describe “cryptids,” mythical creatures of all shapes and sizes but with one thing in common—they probably don't exist. The authors of these books, however, seem to know a lot about them, in great detail. Want to lose fat and get fit? Plenty of books have been written with you in mind. Only be careful which one you choose, because many authors care little if at all about science and reality when it comes to diet and exercise. If it's meaning and purpose you seek, many books await you. They feature New Age gurus pushing old-age claims that are not supported by good evidence. Some of these authors hijack the concepts and vocabulary of science, especially physics these days, in an attempt to seem sophisticated and take on the scent of real, cutting-edge science. Sadly, it works on millions of people. They read a few sentences laced with the words “quantum” and “cosmic” and are sold on whatever unsubstantiated claims the author makes.


    Social-science sections are intellectual minefields for the weak skeptic. Venture in without your good thinking up and running, and you will be wounded. Attractive and authoritative “nonfiction” books tout conspiracy theories and interpretations of historical events that travel well beyond credible evidence and facts. “We in the West are currently going through a period of fashionable conspiracism,” writes David Aaronovitch in his book, Voodoo Histories.48 “Books alleging secret plots appear on the current affairs and history shelves as though they were scholarly or reliable as works by major historians or noted academics. Little distinction is made between a painstakingly constructed biography of John F. Kennedy and an expensive new tome arguing—forty-three years after the event—that the president was killed by the mafia.”


    Politics is a fertile field for lies and nonsense. No surprise there, but something about the implied credibility of a published book can make the worst political monsters and jesters seem almost human. Hardback hatchet jobs on political figures or campaign fluff spread across three hundred pages are case studies in dishonesty and confirmation bias, yet people snatch them up by the millions. Among the self-help books, one finds an abundance of medical quackery catering to literate sloppy thinkers. No matter your ailment or your fears, there is a book promising to cure you. So who buys, reads, and believes all this stuff? Those who fail to practice good thinking, that's who.


    In recent years, several books written by people who claim to have taken a roundtrip visit to heaven have earned millions of dollars. These books are marketed as accurate accounts of real experiences, shelved and sold as nonfiction works. Heaven Is for Real sold more than ten million copies and inspired a film that grossed more than $100 million.49 The Boy Who Came Back from Heaven was a New York Times bestseller that sold over a million copies.50 90 Minutes in Heaven (not to be confused with the book 23 Minutes in Hell) sold more than six million copies and was on the New York Times bestseller list for more than five years.51 I read 90 Minutes in Heaven and have skimmed through several others in this unique genre. What I discovered is that—surprise—these are stories and nothing more. Good thinkers know that extraordinary tales without verifiable evidence are just not good enough when the claims they make are unusual or important. An important story shouldn't be automatically ignored; it might be true, but it's at best a starting point. Good thinking demands more. Any thoughtful skeptic would recognize immediately that all of these heaven tourism accounts are not to be trusted without evidence. To be clear, I don't pretend to know that these authors did not visit heaven, and I see no need to question their honesty or sanity. It is enough to know that such personally profound events are common to the human experience and can feel completely convincing to the person who goes through them—even though it all takes place within the confines of his brain. No doubt there may have been some kind of an emotional and overwhelming experience for some of these authors. But for the rest of us, such stories are nothing to get excited about and certainly are not worth believing in without evidence. The reason so many people eagerly accept these stories as true is because they want to believe them. For many, the claims match perfectly with their preexisting beliefs, so they fail to doubt, to ask questions, or to request evidence. Such gullibility is the antithesis of good thinking. It is worth mentioning that the credibility of one of these books, The Boy Who Came Back from Heaven, crash-landed for all to see in 2015 when the boy, Alex Malarkey, admitted that he made up his story to get attention and never went to heaven.52


    One of the all-time great efforts in credulity harvesting via the printed word is Chariots of the Gods? This classic work of pseudoscience written by former hotel manager Erik von Däniken became an international bestseller and still inspires people to believe in ancient alien astronauts more than forty-five years after it was first published in 1968. It doesn't seem to matter that the world's professional archaeologists have loudly and repeatedly condemned the book and provided thorough explanations for why its claims are hollow. Yes, ancient people were smart enough and capable enough to build pyramids and other large structures on their own with no assistance from aliens, as archaeologists have shown. No, tribal art does not prove alien visitations no matter how Von Däniken interprets it. For a skeptical analysis of the Chariots of the Gods? claim, see my book 50 Popular Beliefs That People Think Are True, which includes a chapter about it.53


    Chariots of the Gods? and other books like it provide us with a glaring example of why learning how to think is so important. We can't expect to hear a specific warning for every bogus book or product for sale, because there are too many and crooks and crackpots producing new ones every day. Most people are going to go through their lives without ever hearing or reading anything from the archaeology community about Von Däniken's work. But that won't matter for those who are good thinkers and are able to adapt to whatever intellectual challenge they happen to find in front of them. All on their own, people can work through whatever extraordinary, weird, dangerous, or important claim comes along. Good thinkers will know to give it a pass when the evidence doesn't match the sales pitch.


    As a side note, it is interesting that the title of Von Däniken's book included a question mark when the book was originally published in 1968. But Chariots of the Gods? became Chariots of the Gods somewhere along the way. Why? Could it be that the publisher or author assumed that people were more sensible in the 1960s and 1970s and therefore felt the need to present the title in the form of a question? Today, however, perhaps so much of the reading public is gullible enough that a declaration for the title is considered safe. Perhaps this makes sense. As I write this, Chariots of the Gods is ranked sixteenth (based on sales) in Amazon's “astronomy and space science” category, perched ahead of nonfiction books by many prominent scientists, including Stephen Hawking, Carl Sagan, Michio Kaku, Brian Greene, and Neil deGrasse Tyson.


    Julien Musolino, an associate professor of cognitive psychology and the director of the Psycholinguistics Laboratory at Rutgers University, recognizes the need for more good thinking in society:


    As someone who has been teaching at the university level for close to two decades, I can tell you that poor critical thinking is endemic. Last semester I had an undergraduate student approach me and tell me, after he explained to me that he was a science major, that he did not believe in human evolution. Much more revealing perhaps, were the arguments he invoked, chief among them the claim that “nobody has ever seen human evolution happen” and that science is all about “things that can be directly observed in reproducible experiments.” I kindly told him that it was a safe bet that nobody saw his parents have sex, but that we could rather reliably infer that it did happen by his mere presence in the room. That actually got him to think.54


    Musolino recalls a time he was pulled into a debate over the age of the Earth with about a third of the students in an undergraduate seminar he taught. He says he tried his best to convince them that its age is not a matter of opinion but a scientific conclusion based on many lines of evidence.


    “These are of course anecdotes,” said Musolino, “but research on scientific literacy in the United States paints very much the same picture, as do national polls designed to gage the general public's level of rationality. The fascinating research by Frank Keil on ‘the illusion of explanatory depth’ is also relevant here. Extreme levels of religiosity, denial of evolution and climate change, or the effectiveness of vaccines, to mention a few of the most infamous cases—there are many others—are also very revealing in this regard. The reason we should worry about this is that the US is rich and powerful, and thus extremely influential around the world. Moreover, those of us who live in the US can try to do something to combat this problem from within.”55


    It should be easy to recognize the potential problems Musolino warns of when large numbers of educated people can't or won't accept even the most basic of scientific facts. Pleas to “save the Earth” and calls to end war and poverty, for example, seem unlikely or far-fetched given that many of us do not even see the world as it is now because of bad thinking. How much more difficult must it be to solve a big problem when it is approached from a position of self-inflicted confusion and delusion?


    DIVIDED THINKING


    Based on current evidence, people of one kind or another have been around for at least two million years, and anatomically modern humans like us came on the scene only about 200,000 years ago. Yet in this relatively brief span of time, we have achieved great and improbable things. Our ancestors tamed fire in the wild and then learned how to create it. We used those precious and powerful early flames to light up the night, cook food, and turn back the predators who had long hunted us. With the creative power of our brains, we shaped common sticks and stones into uncommon tools. We expanded throughout Africa and beyond to colonize almost every environment on Earth. We were the ones who delivered art, music, language, mathematics, science, and civilization to the planet.


    This story of unlikely survival and intellectual/technological advancement among so many other life-forms makes a convincing case that—at least in this small corner of the universe—we are extraordinarily special creatures. Even with our many flaws and limitations, we stand out in positive ways. And despite the long shadow of so much self-hate and self-destruction, there is no denying the endless streams of love and cooperation that also define our species. Optimism is not irrational. I have interviewed survivors of the Nazi Holocaust, the atomic bombing of Hiroshima, and Rwandan Genocide who still had love in their eyes and hope in their words. Shortsighted impulsive destroyers of life we may be, but we also appreciate and protect life to a degree far beyond any other known species. We may have imagined and built rockets to murder our neighbors, but we also send them to other worlds to uplift ourselves through the discovery of new knowledge. Clearly there is something in us worth building on. Our potential for good is obvious. What if there were a way to profoundly improve ourselves, to be less prone to fear, hate, and violence? There is.


    Near-universal good thinking may seem like a far-fetched dream from the perspective of those of us marooned here in the early twenty-first century. But isn't it a worthy goal, one worth working for? Consider the root causes of so much hate and violence today. My god is better than your god. My people are better than your people. My birthplace is better than your birthplace. So much of the unnecessary harm we conjure up on a daily basis is the direct result of irrational decisions made by people in positions of influence and by the rest of us in moments of influence. Avalanches of avoidable problems will never cease tumbling down on us so long as billions give uncritical allegiance to baseless causes, ideas, traditions, and claims. We will forever struggle with mass hate and murder if billions continue to follow incompetent, dishonest, or crazed leaders. Too much of the world is a dark, bleeding mess. Now is the time for good thinking so that our future might be better.

  


  
     

    [image: images]


    “You can't see the universe clearly until you know who you are.”


    —Alexander Jablokov, The Place of No Shadows


    You and I know that our thoughts, ideas, emotions, dreams, and memories originate within the brain. But we ought to be humble about this awareness and thank science because for most of human existence, it was not at all obvious. Only the painstaking process of observations and experimentation, carried out by smart and curious people, revealed it to us. The most extraordinary organ of all is not so extraordinary in appearance. It does not glow with obvious importance when compared with kidneys, livers, and lungs. It does not radiate its central role to human life in a manner that is plain to see. The basic knowledge that the brain is where thinking takes place eluded us for thousands of years.


    The first known attempts to locate thoughts, emotions, and memories in the human body missed the mark, to say the least. The brain kept its secrets for a long time. Many smart people, for example, were confident that the heart was a far more likely candidate to be the supreme organ of intellect and emotion. This is why, even though we know better today, the heart remains the symbolic location of love and willpower. For all their concern about preserving bodies and placing internal organs in canopic jars for availability in the afterlife, ancient Egyptians seemed to care little or nothing about the brain. During the mummification process, they routinely yanked it out, bit by bit, via the nasal cavities with a hook and then presumably tossed it out as garbage. There are no known records of human brains being preserved by the ancient Egyptians, and none have ever been found in their tombs.1


    Intellectual giant Aristotle concluded that the brain was some kind of an organic radiator for cooling the blood as it circulated.2 Some of the brightest minds of the past thought that the brain was essentially made of sperm.3 Included was no less a thinker than Leonardo da Vinci, who sketched a dedicated tube in the spinal cord for the transport of semen from the brain to the penis.4 This sperm-brain belief was popular in East Asia as well. Taoists of the past, for example, claimed it was wise for a man to conserve his sperm so that it might make its way back up to the brain.5 How sad for all those people of past centuries who lived out their lives never having the opportunity to learn much, if any, true information about the brain's origin, structure, and function. How wonderful it is for us to be alive in a time when so much is known and available for us to learn.


    An adult female brain typically weighs about two and a half pounds, male brains three pounds or so. That equates to just 2 percent of bodyweight. An average brain measures only six or seven inches from bow to stern and has a volume of around 1100 to 1200 cubic centimeters. Think of a small cantaloupe to help visualize its size. Despite its workload, the brain runs on a mere twelve watts of electrical power—much less than it takes to illuminate a single 60-watt light bulb. But such stats do not come close to describing the importance and abilities of this organ, of course. As mentioned in the previous chapter, the human brain can far exceed its physical limits by the thoughts it produces. It can conjure up ideas and images of our star system, our galaxy, all galaxies, and even multiple universes laid out, end to end. The brain is the finite and temporary machine capable of glimpsing forever. If you were given an option of somehow surviving with just one part of you left intact, the choice would be clear. The brain is you, the rest a supporting cast, mere plumbing. Nothing else comes close to its value. Nothing else makes us human in a meaningful way. With the brain, we can contemplate tomorrow, next year, and even the time beyond death and extinction. The human brain cures diseases and turns letters into poetry. It kills. It saves. It hates. It loves. The brain is everything.


    While writing words for this page, my brain imposed an unscheduled break on me. It transported me to a clump of bushes outside my window. Suddenly I was inside a strange, uncluttered place—the brain of a small lizard. I felt only fear and hunger in there. Nothing else existed. Nothing else mattered. The universe had become the branch I gripped. My reptilian eyes darted around in a high-speed effort to spot predator or prey. I knew that my eyes had to see them before they saw me. An ant wandered by and, without a thought, I pounced and snatched it into my mouth. For the briefest of moments, I might have felt a slight tingle of something like satisfaction or pleasure, but I'm not sure. I resumed my frantic scanning for another ant, but then a feeling of electrified anxiety surged through me. Only a moment later did I realize that the fast-growing shadow around me was that of a bird rapidly descending. I ran as fast as my four legs would take me, but the shadow grew larger still.


    Fortunately, my brain spared me the experience of being eaten alive. It took me back through the window and didn't stop until I was safely inside my own head again. On the way back to my brain, I slowed just enough while shrinking to see bone, membranes, fluids, tissue, cells, molecules go by. When I finally stopped, I found myself staring across a vast, dark expanse. There was no end to it, at least none I could see. I flew—or swam, not sure—until I came upon several huge, glowing spherical clouds. I think they might have been electron shells. I stopped all movement and drifted in the silence for a moment so that I could try to take it in. Then I found myself writing again. All that, and I never even left my desk. Don't make the mistake of forgetting or never caring about your brain's ability to dream without limits and take you anywhere. It's the best part of being human.


    Given what the brain can do, what it means to our personal existence, humankind's long-term survival, as well as every achievement to date and to come, one would think that everyone on Earth would value it and want to learn as much as possible about what it looks like, how it is put together, and how it works. Yet most people know little, if anything, about the brain's origin, anatomy, function, and needs. A few centuries ago, such ignorance was understandable because nobody on the entire planet knew much about those things. In the twenty-first century, however—excluding the many millions of us currently enduring extreme poverty—what excuse is there for anyone not to learn about the brain? Why don't more people care enough to discover and understand the one thing that makes them a person and something more interesting than, say, a rock? Probable reasons for the lack of interest stem from the hidden and complex nature of the brain. We can't easily see it like we can our skin, eyes, teeth, fingers, and so on. In this case, out of sight means literally out of mind, I suppose.


    Because the brain is more complex than anything else in the known universe, it is perhaps understandable that many people may find it intimidating or at least less inviting to research and contemplate than, say, fantasy football. The truth is, however, that the brain is not beyond the reach of anyone with a desire to learn about it. This is important knowledge because good thinking requires more than skepticism and critical-thinking skills. We also have to know something about how our brains are put together and how they work. Imagine how limited a Formula One race car driver's ability would be without at least a fundamental understanding of the car's engine. In the same way, our ability to reason and make sensible decisions is limited if we do not possess fundamental knowledge of the brain. Don't fail to learn about the one thing that makes all learning possible.


    WHERE DO BRAINS COME FROM?


    For all the praise I may heap upon the human brain throughout this book, it's important to make clear that it should not be thought of in total isolation from other life. Yes, our brains are the best we've seen at thinking and creating, but do not imagine that they are fundamentally different from chimp brains, dolphin brains, rat brains, and so on. We have a size advantage over some species but not all. We share brain parts and brain systems with many other animals. Our brains are so different in intellectual power because somewhere along the way, evolution selected for the genetic traits that produce it. Although a giraffe's neck may seem a little bizarre to us, we recognize that it's still just a very long mammal neck. Many people make the mistake of thinking there is something profoundly different about our physical brains in comparison with the rest of the animal kingdom. Our brains are the best thinking machines nature has produced on this planet, no doubt, but they are still mammal brains, primate brains to be specific. It is important that we recognize this in order to better understand the prehistoric origins and current limitations of our brains. The truth is, for all their power and glory, human brains are a mess, as any brain researcher will tell you. They have come to us today with a long list of quirks, frailties, inefficiencies, limitations, and troublesome systems that were set in place by the pressures of the long and twisting path of a unique evolutionary history.


    To where does the best current evidence point as the origin of the human brain? This is either a very good question or a very bad question. Maybe it is both. We should wonder about our brain's origin and try to know it, of course. But maybe this is a question that cannot be answered in a way most would like it to be because the “origin” we seek is spread across too much time. There is nothing definitive we can identify and say, “there it is.” For example, a good starting point might be Fuxianhuia protensa, an arthropod in a class of life called Megacheira. Thanks to a Fuxianhuia protensa fossil discovered in China, we know that these clawed arthropods lived 520 million years ago and had a tiny but distinct brain.6 It is tempting to say they possessed the first brain. But we can't, of course. Megacheirans had ancestors, too, and they likely had a brain or something brainlike at least. How does one pick a single point in a seamless march of life and call it the beginning, anyway? How far back do we go? Perhaps we should date the human brain all the way back to the creation of elements within stars more than thirteen billion years ago. After all, there could never have been a brain without those atoms. But that's too far; it feels like cheating. What about the first appearance of organic molecules? Or the arrival of the first entity most people would agree to call “life”? It or they may not have had brains, but I suppose one could argue they represent the most important step toward the brain. Archaea? Bacteria? The earliest multicellular creatures? Maybe the first nerve cell was the first brain. Or the first two nerve cells that established a connection. Was that a brain? What about the first neural net utilized by something like a sea jelly. That's certainly brainlike. Or do we have to wait for the first vertebrate with a cluster of nerve cells in its head? The reason it is difficult to point to a sensible place and time for the start of anything is because—apart from extinction—life doesn't provide us with enough convenient punctuation points. It's hard enough just to find and identify fossils that date back millions and billions of years ago. Determining whether any one of them is a specific starting point for any particular trait or feature is nearly impossible.


    Evolution is the long blur, a constant, living flow of branching relationships. One thing is always connected to another and another. Having no regard for our love of labels and tidy organization, life rolls on as a continual stream of organic matter. The important thing about the origin of the human brain is not pinpointing some specific time, event, or fossil to declare a beginning in order to satisfy our desire for order. What matters is that we understand the process from which it emerged and how deeply rooted the modern human brain is to its past.


    
      BRAINS FROM BEYOND


      Seth Shostak, senior astronomer for SETI (Search for Extraterrestrial Intelligence), headquartered in Mountain View, California, has devoted decades to thinking about the possibility of alien civilizations. If they exist, where are they? What do they look like? How is their culture structured? I asked Shostak to speculate about alien brains. What might they be like?


      We think we're the bee's knees, brainwise—the crown of intellectual achievement. But let's face it: our brains are the product of a few billion years of bottom-up evolution, and they barely work. They're not bad in environments, such as the African savannahs, where they spent the longest time being winnowed into their current arrangements. But it's hubris of the first order to believe that our crania are especially good at cogitation. This fact will likely become obvious to us midcentury, when we develop strong artificial intelligence. Indeed, the path from microbe to mankind to machine seems so probable, I feel it's safe to claim that the majority of the intelligence in the cosmos is of the artificial variety.


      In other words, if we pick up a signal from E.T., I won't expect that what's behind the microphone on the other end is a biological being. It will be a machine with a better brain than our own—one that's top-down engineered, and one that can greatly improve its successors.7

    


    It is necessary to grasp the humble evolutionary origins and resultant limitations of the human brain if we are to have any chance of making the best use of it. Even as one admires it, or stands in awe of it, it is important to recognize and admit that the brain falls well short of perfection in its design and function. A realistic perception of ourselves is crucial. Excessive confidence or arrogance is death to good thinking. In his book Kluge: The Haphazard Construction of the Human Mind, New York University psychology professor Gary Marcus calls the human brain a “kluge.” This is an engineering term that means a “clumsy or inelegant—yet surprisingly effective—solution to a problem.”8 The name fits our brain well.


    “Nature is prone to making kluges,” writes Marcus, “because it doesn't ‘care’ whether its products are perfect or elegant. If something works, it spreads. If it doesn't work, it dies out. Genes that lead to successful outcomes tend to propagate; genes that produce creatures that can't cut it tend to fade away; all else is metaphor. Adequacy, not beauty, is the name of the game.”9


    Understanding Marcus's basic point is the beginning. From there we can move forward. We can praise the brain for what it can do while always acknowledging what it can't do because of its rough-and-tumble evolutionary history.


    During a memorable week spent exploring the Galápagos Islands, I thought a lot about evolution, as one naturally does in the place Charles Darwin famously visited in 1835. One morning I sat on a rocky beach as far apart from my group as the guide would allow and imagined Darwin's eyes widening with excitement at the sight of marine iguanas like the fifty or so around me. They sunned on rocks and plunged into the surf to feed on algae and seaweed. Once back on the rocks, they snorted saltwater out of their nostrils while paying no attention to me. Throughout my week on those islands, every sleeping sea lion in the sand, every plant, and every bird above reminded me how fortunate I am to have been born into an age when so much is known about life. Scientific knowledge allows me to appreciate it so much more. Compared to what remains to be learned, I know little, of course, but I try. I am closer to the life that exists today and the life that has come and gone, as a result of awareness, curiosity, and a desire to know more. Anyone can have this. Everyone should have this. Given the brains we all have, it is only human to wonder and learn.


    It saddens me that many people around the world reject Darwin's work without ever really understanding it. Some even go so far to think of him as having been an evil liar. They charge him with attacking religion and degrading humanity. The truth is, Charles Darwin did not create or invent evolution. He merely opened his eyes and his mind to discover what was always there.


    It may make the complex topic of evolution more digestible for some to point out that it can be reduced to a simple description: Life changes over time. That's the heart of what one needs to accept in order to grasp what is the foundation of modern biological science. Change over time. Heritable traits, or gene-based characteristics, that are advantageous because they work well in a current environment tend to increase in frequency and reshape a species over time. Sometimes the change is insignificant and sometimes it is profound. Given millions of species and billions of years, it is not so difficult to imagine how our planet's stunning biodiversity came to be. Natural selection and genetic mutation are the dominant drivers of change that can lead to startlingly different outcomes. Change may result in extinction, or in the human brain in an ape that had descended from the branches and stood up. Anyone who can accept the obvious—that life changes over time—should have no problem with the fact of evolution. It's also useful to keep in mind that modern biology is not something to “believe in” or align with like a religion or political party. It is the sum of many discoveries and reasonable conclusions based on the best evidence currently available. Some people say they can't imagine how evolution could work. I can't imagine how it could not work. How would it be possible for all life to stay the same, given so many interactions and environmental changes across such vast stretches of time?


    I have discussed human evolution with many people with diverse perspectives and found that a common point of contention is the nature of the brain. Because the human brain is so good at thinking and creating, many people say they can't imagine that it could have just randomly happened. But it didn't “just happen.” The human brain exists today only after a long and incredibly complex interaction between many different environments and countless millions of species. I would not describe anything coming out of a multibillion-year process involving literally hundreds of trillions of individual life-forms to have “just happened.” Moreover, the human brain didn't have to emerge, and almost didn't. There is no reason to conclude with certainty that the modern human brain was inevitable. One can easily imagine a world and a universe without us. There were moments in our past when we numbered fewer than a few thousand. Quick extinction would have seemed likely, if not inevitable, to any impartial observer passing by. In fact, there was a world without humans for all but a slim fraction of Earth's history. And the universe managed without us for more than 13.8 billion years. The late paleontologist Stephen Jay Gould described our fragile origin as a “tiny twig on an improbable branch of a contingent limb on a fortunate tree.”10 Nevertheless, here we are. And now things are really beginning to get interesting.


    The previous century saw many key discoveries about our brain, but this new century is even more promising. As usual, more knowledge leads to more questions. I encourage readers to keep a close eye on news coming out of brain research and human evolution in the coming years because it's a safe bet that profound things will be learned soon. In the meantime, however, people should not let unanswered questions lead them to reject answered questions. The fact that we don't know everything about human evolution is motivation to keep working, not cause to dismiss what we do know about it. Our remaining ignorance about the brain's origins, complexity, and abilities certainly does not justify throwing up our hands in intellectual surrender so that we can pretend to know that our unique intelligence is owed to magic, gods, or ancient alien astronauts.


    It will be brains just like yours that will eventually explain away the mysteries that currently frustrate us. Be patient. Those who point to temporary ignorance and claim permanent victory have given up. Don't join that parade to nowhere. Have more respect for the unlikely survivor in your head. “It has often and confidently been asserted, that man's origin can never be known,” Darwin wrote in The Descent of Man, “but ignorance more frequently begets confidence than does knowledge: it is those who know little, and not those who know much, who so positively assert that this or that problem will never be solved by science.”11


    A BIG QUESTION


    Why us? How did we end up being so intelligent? Why are we planning sustainable cities and Mars missions when the rest of the animal kingdom seems content to just make it through one more day? Out of all the life-forms on Earth, why us? Of the mammals, the other primates, and the extinct human species, why Homo sapiens sapiens? Our brains have tripled in size over the last seven million years, and most of that expansion occurred in just the last two million years.12 Two million years may seem like a long time to you and me, but in the big picture that's fast. Based on fossil evidence, our ancestors experienced a huge leap in brain size somewhere between 2 and 1.5 million years ago. Then another jump occurred between 500,000 and 200,000 years ago.13 In case you are wondering how we know this when the soft tissue of brains doesn't fossilize, paleoanthropologists can extrapolate brain size and sometimes even brain features by analyzing the interior surface of fossilized craniums.


    This change was not only about bigger brains, however. The hominin brain was becoming more complex, too. Evolution was selecting for higher thought, more abstract thinking and, of course, language. We had transitioned from almost purely instinctual creatures to reasoning, planning people who increased their chances of survival and reproduction by thinking their way through challenges and then sharing solutions and discoveries with one another. Once we had evolved big brains, something else unusual happened. Around 50,000 years ago, there was an explosion of cultural behaviors that we recognize today as purely human. The coming years will be exciting as archaeologists, paleoanthropologists, and brain scientists work to fill in many of the gaps in our understanding of the human story.


    “Humanity has survived by mind over matter; we have flourished despite our anatomy rather than due to it,” said Portland State University anthropologist Cameron M. Smith.14 “Early in the evolution of the genus Homo, nearly two million years ago, the mind underwent several evolutionary transitions as we went from using the body to using the mind as our means of adaptation. These transitions allowed the mind to expand its ‘bubble’ of space and time awareness, among other things. More transitions came later, resulting in modern mental complexity, significantly involved with the origins of language and symbolism, not too long after 100,000 years ago.”


    It helped that as primates we were in the right biological club. Accounting for body-size ratios, mammal brains are the largest of all animals’, and primate brains are generally twice the size of other mammals’.15 But again, don't be misled into thinking size was the only factor. It was our brain's reorganization and changes in proportional sizes within that seemed to be most important to our eventual spectacular intelligence.16 Anthropologist Ian Tattersall, curator emeritus of the American Museum of Natural History in New York City, has a perspective that is typical of many who research the evolutionary path of the human brain. It's not all that special, they say, yet somehow it ended up being profoundly special. He writes in his book, Becoming Human:


    The human brain, whatever its marvels, probably does not contain any completely new structures—any structures, indeed, that are not shared with all of our primate—or even mammal—relatives, however humble. Thus we cannot look merely to entirely novel brain components to explain our cognitive powers, however elegant an explanation that would be. What has happened over our evolutionary history, however, is that certain parts of the human brain have become enlarged or reduced relative to others and the connections between them modified or enhanced. Even this is not unique to us, though: for while we undeniably have the largest primate cerebral cortexes (about 76 percent of our large brain's total weight), there has been a dramatic increase in the percentage of the brain occupied by the cerebral cortex and supporting structures among higher primates in general.17


    Okay, so what we have are essentially rat brains that evolved to work really, really well. But why? How? What was the specific catalyst for the brain's relatively rapid rise to intellectual superiority, at least on this planet? Something we did, or something that happened to us, resulted in this amazing brain of ours, the one that surpassed them all.


    The Standing Brain


    One of the critical changes linked to our remarkable brains is bipedalism. Standing up did wonders for us some four million years ago in Africa. It freed the hands, for example, allowing our ancestors to carry things and more easily make and use tools. Being taller allows one to see farther as well, which would be an important survival adaptation given the constant danger from predators in Africa at the time. Seeing farther could have led to more roaming and exploring, too. In short, it could have meant significantly more mental stimulation. Standing upright also reduced the surface area of a body exposed to direct sun, making it easier to cool the brain. Bipedalism enabled us to become exceptionally good walkers and runners. We may not be as fast as cheetahs and gazelles, but we do have the remarkable ability to walk/run literally all day long. Modern humans and our human ancestors are/were among the best endurance athletes in the animal kingdom. In fact, a common hunting strategy used by modern-day hunter-gathering societies, and most likely prehistoric people, is to chase and stay within sight of an antelope or some other animal for many hours until it collapses from exhaustion.


    For all its benefits, however, bipedalism doesn't seem to be the singular key that unlocked the explosive potential of the primate brain, because nothing much happened to our ancestors’ brains for a couple of million years after they stood up.


    The Fireside Brain


    Was it a hot flame that sparked our brain's rapid rise? Perhaps the sequential accomplishments of observing and studying wildfire, exploiting it, capturing it, taming it, and finally creating it were the keys to the radical expansion and reorganization of the human brain. Fire was a big deal, to say the least, and it is important to appreciate its possible central role in our evolution.


    Perhaps two million years ago or even earlier, depending on which anthropologist you ask, our ancestors began the practice of capturing wildfire and using it to increase the odds of survival and improve their lives. Fire enabled them to cook food they had trapped, hunted, and scavenged. This expanded the hominid menu and made meals more nutritionally potent. “Cooking is what makes the human diet ‘human,’ and the most logical explanation for the advances in brain and body size over our ape ancestors,” concludes Richard Wrangham, as quoted in an article in the Harvard Gazette. Wrangham, a Harvard University primatologist and author of Catching Fire: How Cooking Made Us Human, continues, “It's hard to imagine the leap to Homo erectus without cooking's nutritional benefits. To this day, cooking continues in every known human society. We are biologically adapted to cook food. It's part of who we are and affects us in every way you can imagine: biologically, anatomically, socially.”18


    It's probably no coincidence that Homo erectus was making good use of fire and also happened to be the first people to spread across much of the planet into many diverse and challenging environments. Fire gave them an edge over predators and allowed them to be more intellectually productive at night. Sunset no longer meant only darkness and danger. Now people could gather together around a fire at night, illuminated and relatively safe, to look into one another's eyes and interact. There was more time, more opportunity to tinker with tools, imagine, and make plans. And we can't underestimate the impact of language on the brain. I don't know about you, but if I'm sitting around a fire, night after night, with my Homo erectus buddies, I want some conversation. Humankind's first awkward silence may have occurred at the first campfire gathering. The impulse to communicate more and in greater detail must have been significant and likely led to the development of language, which would have been a major advantage for any group as well as pressure for the brain to change.


    The Seafood Hypothesis


    Maybe it was dining by the sea that did it. An interesting idea put forward in recent years points to the consumption of mollusks, crustaceans, fish, and other coastal food, as well as aquatic food taken from freshwater lakes and rivers. Waterfront property may have been more valuable in prehistoric times than it is now, given the abundance of seafood that was available to people. This food source could have provided some of our ancestors with the necessary high-quality calories to jumpstart and sustain growing brains. Seafood also happens to be high in the potent nutrient DHA (docosahexaenoic acid/omega 3 fatty acid) which is essential to brain structure and health.19


    Did Brains Make Tools or Did Tools Make Brains?


    I'm not very good at it, but I sometimes attempt to make stone tools. I'm not entirely sure why. Mostly I have learned that it's not as easy as it looks, and finger injuries are not uncommon. I thought I had been originally attracted to the idea of tool making because I imagined having a few faux-prehistoric hand axes and choppers lying around would fit well with the decor of my “man cave.” But, as I often tell my wife and kids, I also do it because it puts me in touch with my inner Homo habilis. I have jokingly described to my family that it feels good to activate dormant genetic memories of my distant ancestors by doing what they did. Stone tools made us, I declare, so I make stone tools. But maybe it's no joke, after all. Maybe I'm onto something.


    Some scientists today think early tool making drove those bursts of development in our brain's evolution. They think that inventing and making tools put us on the cerebral fast track more than two million years ago. Crafting stone tools, particularly using one to make another, requires imagination, foresight, and hierarchical thinking. It's not easy to make good stone tools—I can vouch for that. If being able to make them was an advantage in prehistoric Africa—and surely it was—then evolution would have selected the genes of those who were best at it.


    Archaeologists Bruce Bradley and James Steele heads of the Learning to Be Human Project, believe we owe it all to stone tools. Using experimental archaeology (learning by doing), Bradley and Steele hope to use before-and-after MRI brain scans of test subjects making stone tools to show that this activity may have sparked and fueled the enlargement of our brains and the then development of higher thinking and language. Perhaps when early hominins improved their lives 2.5 million years ago by making and using simple stone choppers, called Oldowan tools, they launched a brain boom. They made manual dexterity, motor control, and the impulse to modify what nature offered advantageous traits.


    A million years on, Homo erectus were making the more sophisticated Acheulean hand axe. Producing this more complicated stone tool required more planning and hierarchical thinking. Then, by 600,000 years ago, Homo heidelbergenesis were making spears, cleavers, and axes of a quality and complexity that Bradley believes placed an evolutionary premium on language, visual imagination, and symbolism. Tools, he reasons, it was all about the tools and what traits the construction of them made valuable in us. “I'm willing to bet,” Bradley told New Scientist magazine in a 2014 interview, “there wouldn't be consciousness on this planet if we didn't have flakable rocks.”20


    The Benefits of a Good Night's Sleep


    Strange as it seems, where we slept and the quality of that sleep might have had a lot to with our extraordinary brain development over the last couple of million years. Australopithecines, our smaller, more chimplike predecessors, probably slept in trees, which means that they had to be light sleepers in order to keep themselves from rolling off branches and falling at night. A fall could break a bone or make one vulnerable to predators. But their descendants, Homo erectus, were likely too tall and too heavy to sleep safely anywhere but on the ground. Their use of fire to keep predators away might have helped make this a viable option. Sleeping on the ground and not having to be concerned with falling off a branch would have given them the luxury of deep sleep.21


    Deep sleep, we know today, allows for longer periods in rapid-eye-movement (REM) sleep and slow-wave sleep. These phases of sleep are critical because that's when our brains are the busiest making new neural connections. It's during sleep that our brains sort and file away memories and newly acquired skills from the day before. The kind of deep sleep that allows for extensive and regular dreaming has also been tied to creativity during waking hours.22 It's remarkable when you think about it: A good night's sleep may have been all we needed to rise up and become the intellectual giants of our planet? Let's just hope that dolphins never work out a way to get in eight solid hours of sleep per night. If so, they may end up ruling us.23


    So which one was it? Which one of these factors took us from being smart primates to astonishingly smart primates within such a relatively short period? No one knows. It could be, of course, that it was a combination of these or entirely different factors that sparked the human brain explosion. Or, perhaps it was caused by something we have not yet imagined.


    One thing seems almost certain: it didn't have to happen like this. We all might pause once or twice in our lives to reflect and appreciate that we are able to, well, reflect and appreciate things. While other complex biological features have evolved repeatedly, a brain as big and powerful as ours has come along but once. “The very large brain that humans have, plus the things that go along with it—language, art, science—seemed to have evolved only once,” says evolutionary biologist Richard Dawkins. “The eye, by contrast, independently evolved forty times. So, if you were to ‘replay’ evolution, the eye would almost certainly appear again, whereas the big brain probably wouldn't.”24


    ARE YOU MORE EVOLVED THAN A WORM?


    All of this talk of evolution and the magnificent human brain requires clarification and a disclaimer. Sure, it's very good at the things we do. But let's keep in mind that it's not very good at the things we don't do. Evolutionary success is not measured in Van Gough paintings and Shakespearian sonnets. It is about quality and consistency of performance—whatever performance survival demands. If a species works well enough in the current environment, then it is a success and it gets to live another day. If it does not, extinction is the verdict. This is why some restraint and a bit of humility are appropriate when one describes the wonders of the human brain. It is all too easy to go overboard with the self-admiration. Yes, we have the most powerful analytic and creative brains ever seen on Earth, and we have accomplished many spectacular things with them. But this does not mean that we are the undisputed champions of evolution.


    Humans may be capable of scoring better than fish and worms on human-designed IQ tests, but fish and worms are here with us right now, which makes them every bit the evolutionary success we are. In the game of life, the best we can claim is a tie. Evolution is about the status of being alive or extinct now. It is easy to be confused about this. Many people view evolution as an ascending path or ladder that leads to continually better outcomes over time. We have bigger, smarter brains, therefore we must be the “most evolved,” right? No, we are not. You are no “more evolved” than a bacterium or a mushroom.


    Evolution is not synonymous with progress, because progress implies that something is getting better. Better for what? If “better” a century ago or a million years ago turns out to be ineffective today, which happens all the time to numerous species, then “more evolved” can be a death sentence. Extinction has been the most common fate by far for life-forms over the last few billion years because the environment and evolution do not consult with one another and strive for sensible upgrades and general improvement. Evolution is about environmental pressure applied to current life. Life is then carved and hammered by these blind pressures over generations. Evolution does not think up ways to improve and prepare a species for the future, because evolution doesn't think and it certainly doesn't know the future. Think of evolution as merely the indifferent result of life's constant interactions with previous environments. It's like the wind and rain that shaped some canyon wall fifty million years ago. It might seem beautiful or even intelligently shaped to human eyes, but there was no purpose or goal. What we see today in everything from plants to people to microbes is the result of what their ancestors experienced hundreds, thousands, millions, and billions of years ago.


    There is no winner's podium to evolve up to, because we never know what will constitute winning tomorrow. For example, many people today think of human intelligence as a wonderful triumph of evolution. But this is nonsense. It certainly helped keep us alive so far and I'll choose my human brain over any other, but big brains were just one successful adaptation out of countless trillions that Earth's life has experienced. We may place supreme value on it today, but aren't we a bit biased as the sole possessors of such a brain? And the game is not over.


    In the evolutionary perspective, there is no triumph because the struggle never ends. What if, for example, our relatively high intelligence leads directly to our extinction? Nuclear missiles we designed and built may destroy us all one day. Our dense and dirty civilization may poison and obliterate the natural world to the point where Earth's ecosystems can no longer support us. What if some of our brightest minds build an artificial intelligence that quickly surpasses our mental abilities and then promptly decides to exterminate us? If any of those things happened, then our big brains wouldn't have been such a great thing in retrospect. We would have been better off holding steady at Australopithecus afarensis.


    NEW PROBLEMS, NEW SOLUTIONS


    A fascinating aspect of the human brain is that its weakness is its greatest strength. Because of the unplanned and haphazard evolutionary history behind it, our brain is not like the key or the combination to a safe. It's a safecracker. It has not evolved to react only in specific ways when confronted with specific challenges. It evolved to think and create, to improvise and adapt and continually find new solutions to new problems.


    Consider how our children are clueless and helpless for a longer period than any other species. We do not come into the world with a brain that has been preloaded with the necessary information for survival. But what it does have is the flexibility to learn and create. This has enhanced our survivability and enabled us to do amazing things. This is why it is so important for us to work at becoming good thinkers. To drift through existence without understanding the brain or developing critical-thinking skills is to live an undervalued life. Why not maximize our membership in the only deep-thinking species known to exist? The human who does not embrace her brain's many powers with enthusiasm and a sense of ownership is like a dolphin that never swims or a falcon that never flies.


    With the ability to think symbolically, plan for the future, and learn complex skills, we flourished. That this profoundly creative-thinking organ came about through a winding, fragile, impossible-to-repeat sequence of make-do modifications and on-the-fly redesigns may be difficult for some to accept. But it's worth restating that the modern human brain we see today clearly is a product of just this. As I pointed out previously, it is not a miracle of perfect or ideal form and design. Far from it. But it can still manage to generate novel solutions out of thin air because it learns, collaborates with other brains, and imagines without limit. In their book, The Brain, biologist Rob DeSalle and anthropologist Ian Tattersall write:


    As the product of a long evolutionary process with many zigs and zags, involving ancestors who were living in circumstances that were hugely different from our own, the human brain is an affront to the principles that any self-respecting engineer would follow. And it is in this that its secret lies. For to a large degree, it is the very fact that its history has not optimized it for anything that accounts for the human brain's being the hugely creative and simultaneously both logical and irrational organ that it is…. Our brains and the occasionally bizarre behaviors they produce are the product of a lengthy and untidy history: a history that has accidently resulted in a splendidly eccentric and creative product.25


    As stated earlier, the best evidence currently points to the first anatomically modern humans emerging only about 200,000 years ago, an incredibly slim slice of existence on a 4.5-billion-year-old planet that has hosted life for more than three billion years. The entire primate order stretches back only some fifty-five million years into the past.26 As a good thinker, you will want to keep all of this in mind. Try to remember that your recent prehistoric ancestors were very much like you. Only their environments and experiences were significantly different. Although there appears to be some surprising shrinkage over the last 20,000 years,27 the brains we have today appear to be virtually the same model that people were walking around with in Africa more than 100,000 years ago. This fact alone should stir questions, if not concerns.


    How can we expect to cope well in the high-tech, heavily populated, concrete maze of twenty-first-century life with a brain that evolved within the heads of isolated bands of prehistoric hunter-gatherers? So much is different now. Most of us don't have to worry about being eaten by large predators or spend our days scouring the wilderness for calories. We mostly sit and stare at phones, computer screens, and televisions. How has our ancestor's brain held up so well in such a radically different environment from what we knew for 99.999 percent of our existence? One answer to that is that we are not coping so well these days. Mental-health problems, poverty, drug addiction, crime, wars, terrorism, food-related diseases, and death by stress are all common features of the contemporary landscape. So maybe our prehistoric brain doesn't work as well as we think it does here in this modern world of our making. Perhaps our cities and current cultural behaviors are not entirely good for us.28 But we are thriving at surviving, at least according to population figures, so the other answer has to be that we are fortunate to have a brain that is so flexible that it makes a pretty good showing in just about any time or place.


    Just as our ancestors used their brains to invent the Acheulian hand axe and fire-starting skills, we used the same brain to invent the computer and develop spacefaring skills. It only seems that we are so distant from them in mental function and capability because of how we have utilized the accumulation of cultural knowledge over time. Let's be honest, it was not your brain or mine that produced spoken and written language. You are able to read this book and talk with friends thanks to the brains of your ancestors who did develop those things. I believe it can help to think of ourselves as prehistoric people deposited in the future. We may move around in comfortable cars and planes, but our brains and bodies still feel and work best when we stand, walk, and run. We may enjoy eating many “foods” that are little more than delivery systems for sugar and salt, but our brains and bodies still do best when fueled with vegetables, meat, and fruit. And it doesn't matter where we live or what we do for a living, we still rely on prehistoric brains to make decisions and cope in the world around us. Dean Buonomano, a neurobiologist at UCLA's Brain Research Institute, believes our prehistoric brains present us with a clear challenge:


    Although we currently inhabit a time and place we were not programmed to live in, the set of instructions written down in our DNA on how to build a brain are the same as they were 100,000 years ago. Which raises the question, to what extent is the neural operating system established by evolution well tuned for the digital, predator-free, sugar-abundant, special-effects-filled, antibiotic-laden, media-saturated, densely populated world we have managed to build for ourselves?…Our feeble numerical skills and distorted sense of time contribute to our propensity to make ill-advised personal financial decisions, and to poor health and environmental policies. Our innate propensity to fear those different from us clouds our judgment and influences not only who we vote for but whether we go to war. Our seemingly inherent predisposition to engage in supernatural beliefs often overrides the more rationally inclined parts of the brain, sometimes with tragic results.29


    These are valid concerns, and the wise reaction to them is endless education and aggressive awareness. Become a lifelong student of the evolution, structure, and operation of your brain. The more you understand, the more rational and safe you are likely to be. Yes, we may be burdened with a brain that has been caught out of its time in modern culture. But there is nothing better than the human brain at finding solutions to important challenges, even if the challenge is to understand that brain and use it well.
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    “Nothing is too wonderful to be true, if it be consistent with the laws of nature…”


    —Michael Faraday, lab journal entry, 1849


    First rule of Brain Club: You do not talk about how complicated the brain is and how much scientists haven't yet figured out. There is nothing to gain from feeling intimidated or overwhelmed by the seemingly endless list of brain components or its enduring mysteries. So make up your mind not to shrink before this challenge. Unless brain surgeon happens to be your chosen career path, it is not necessary to know every detail of every structure. Nor do we need to lose sleep over the mind-melting challenge of explaining consciousness to the satisfaction of all. Fear not, we will make it out of this chapter alive. There will be only some twenty or so names to remember in the coming pages, much less than the number of celebrity names you have committed to long-term memory, I'm sure. I understand how brain anatomy confuses people. Some of the names are weird. Books, websites, and documentaries are not always clear and consistent in the way they present the brain. Is that “forebrain” or “frontal lobe”? “Cerebrum” or “neocortex”? “Brain stem” or “medulla oblongata”? And what is all this lizard brain–mammal brain stuff?


    Second rule of Brain Club: If you are new to Brain Club, you have to fight any urge to skip pages in this chapter. You are about to embark on a painless, confusion-free tour of the brain designed to help you understand and forever appreciate the most important part of you. I have given lectures about the brain to young students and remember how much they appreciated a clear path to comprehension. With that in mind, I will keep the medical-school jargon to a minimum and focus only on the most important highlights, the least you need to be aware of. It's crucial to know where the neocortex is and what it does, for example, but I think most people can be forgiven for not being fully up to speed on oligodendrocytes, microglia, and astrocytes. And, keep in mind as we move forward, good thinking demands a basic understanding of the brain. This is practical knowledge. You can't do your best good thinking if you have never visited the place where good thinking happens.


    We have to prepare for our journey into the brain by first shrinking ourselves. Let's drop down to about the weight and width of a small flea. Yes, I know, physics wouldn't allow us to walk and function well at that size, given our anatomy. That's why we will be wearing miniature mechanical exoskeletons and environmental suits, of course. And, yes, it's bound to be dark inside a skull, which is why we have tiny flashlights attached to our utility belts. This is one of the many things the human brain does well. According to our desires, it can conjure up irrational positions or outright impossibilities and then explain and defend them endlessly. You might want to remember this the next time you find yourself drowning in an argument about politics or religion. By the way, to make this trip more personal and meaningful for you, we are going to imagine that it's your brain we are exploring. Don't worry, we'll take only memories and leave only footprints. Here are the four areas we will visit:


    
      	Brain Stem (the body-brain connection)


      	Limbic System (the feeling brain)


      	Cerebellum (the motion brain)


      	Cerebrum (the thinking brain)

    


    BRAIN STEM


    Don't turn your head or make any sudden movements. At this moment, extremely tiny versions of you and I are scaling the vertical heights of your spinal cord. Your brain is now our Everest. I'll be Tenzing Norgay and you can be Edmund Hillary. Yes, it's a bit weird that you would be less than a tenth of an inch tall and exploring the insides of your own body. And I'm still not sure how we are going to squeeze through the tight confines of your brain, but we will figure it out as we go along. For your sake we'll try not to dig in too deep with our crampons and ice axes. From inside your backbone, we work our way up through the cervical vertebrae and, with some effort, manage to transit an opening at the base of the skull called the foramen magnum. From here, finally, we can make our attempt on the brain stem and get this expedition going.


    [image: images]


    Fig. 3.1. View of the human brain cut in half, with the front of the brain at left. Illustration by Sheree Harrison.


    The brain stem looks a bit like the stalk of some kind of vegetable. Far above us is a visible lump of tissue at the bottom of the brain. The brain stem may not be as fancy and flashy as the neocortex that we will see later, but don't let appearances fool you. This structure is profoundly important to you. It's the crucial junction between spinal cord and brain. This is the original information superhighway. It's your own Grand Central Station, with information running back and forth at all times. Messages race through here, from all points throughout the body to various regions and structures of the brain and vice versa. Whether you are playing the violin or brushing your teeth, the electrical signals that make it happen pass through here.


    That lump at the top of your brain stem, by the way, is called the thalamus. Before we discuss it, however, let's agree not to get too caught up in assigning every brain part to its “proper” place and role. While organizing the brain into components and sections or regions can help with comprehension, we have to avoid giving too much weight to the idea of well-defined borders between brain parts. It's like looking at the Earth and seeing only two hundred or so separate nations, at the expense of the reality of a single planet intimately connected across land, ocean, and atmosphere. The brain is an organ built on connections. It cooperates and shares the workload out of necessity and for efficiency. The source of many abilities—memory, for example—is not found only in one specific region. Duties often overlap or are taken care of by multiple structures. Okay, back to the thalamus. It works like a router by relaying messages to whichever part or parts of your brain need to know. Visualize an operator sitting at one of those old-time phone switchboards and frantically plugging and unplugging cables into the appropriate sockets. But don't imagine yourself sitting at that switchboard, because the action here is fast and automatic. “You” aren't involved. If one of the feet on your large body steps on a nail while we're in here visiting, for example, the “ouch!” signal will flash by us at a speed of more than one hundred meters per second. Then, if the thalamus does its job, your foot will be pulling away from the nail, your face will grimace, and you will scream “Ouch!” all before your conscious self fully realizes what is going on. It's a great service. Thank your thalamus daily, I say. If we had to wait for the much slower conscious comprehension and reaction to immediate dangers and injuries, we would get hurt more severely and more often. But wait, there's more.


    The thalamus may not write songs or solve algebra problems, but it does other things well—such as keeping you alive. This is the workhorse behind the regulation of many of your most basic life functions. Even if you are knocked unconscious, it will keep doing its job for you. “You” would not be able to tell yourself to keep breathing, for example, but your thalamus will.


    The thalamus keeps a close watch on breathing, blood pressure, hunger, and heartbeat. It also has a say in salivation, the release of tears, and even the forming of facial expressions. Impulses to sneeze, cough, and vomit come from here, too. The latter duty eliminates the need for you to carry on lengthy inner debates with your conscious self about whether or not to puke up that warm bacterial cesspool you mistook earlier for a nice bowl of soup. Thanks to the thalamus/brain stem, the order goes out and the poison comes up. This structure also plays a prominent role in keeping you asleep or awake, as needed. And how exactly would you wake yourself up if you were asleep? Imagine how annoying and burdensome it would be if you had to remember to take a breath of air every couple of seconds. How could we ever concentrate and get work done? How many times per day might you forget to breathe and pass out? What if you had to consciously think about your heartbeat and will yourself to flex the cardiac muscle tissue in your chest every second or so in order to keep the blood flowing through your body? Forget to do that constant chore and you are dead. I'd imagine it would be quite the challenge while sleeping. Thanks to the brain stem's constant diligence, however, you rarely have to worry about these things.


    LIMBIC SYSTEM


    Tighten your chinstrap and gut up. We have summited the brain stem, which can only mean that we have arrived at the limbic system. No place for the meek, this is where rage and terror live. This collection of structures lies between the brain stem and cerebrum and is responsible for your various states of arousal. If someone threatens to attack you, it's the limbic system that sounds the alarm and gets your body revved up to fight or run. This is where those terrible tingles of fear and anxiety come from when you watch a scary movie or take a call from your mother-in-law. When a sexually attractive person walks by you on the sidewalk, and you walk into a light pole as a result, blame the limbic system for your shame. This is also where emotions are tied to memories. If the cerebrum is the “thinking brain,” then the limbic system must be the “feeling brain.” Let's explore two must-see destinations in the limbic system:


    
      	Hippocampus (spatial awareness and short-term memory)


      	Amygdala (Fear central)

    


    Hippocampus


    The hippocampus is a small, curved structure about three centimeters (1 inch) wide. You have two of them in parallel, one for each hemisphere. The name comes from the Greek words hippo and campus. Early brain researchers thought it resembled a seahorse, so they called it “hippocampus.” Hippo for “horse” and campus for “sea monster.” As we stand before one of yours and look over how it is placed within your brain, it's hard to get the whole seahorse thing. What is not difficult to understand, however, is the importance of this tiny organ. Without a working hippocampus, we would struggle to find the hippocampus or much of anything else and, even if we did find it, we probably wouldn't remember finding it.


    This is because the hippocampus plays a big role in spatial awareness—making directional sense of surroundings. It also is responsible for laying down many of our long-term memories. This means finding your way home every day, as well as remembering what you did with the previous years of your life, depend on your two little hippocampi doing their job.


    Figuring out exactly how the hippocampus goes about processing experiences into memories, and then sorting and storing them, remains a challenge for researchers. But it's constantly at work, somehow sorting and filing the moments of life, in order to serve you as best it can.


    If they're deemed worthy, some short-term memories are designated to be long-term memories and are sent somewhere off into the cortex to await retrieval. Given the importance of memory to our ability to function and to the quality of life, having a healthy hippocampus is obviously crucial. Here are some things you should know about your two hippocampi. Size is the first indicator of condition. The bigger, the better is the general rule. A small or shrinking hippocampus has been associated with memory problems and Alzheimer's disease.1 Fortunately, we do not have to passively accept the genetic hand fate dealt us. We can help keep our hippocampi healthy and functional by increasing their size. According to recent research, this can be achieved by consistently stimulating the mind and engaging in physical activity throughout life. Regardless of your age or current health status, get busy now. If you are alive, it's not too late. Read books, create art, play music, learn new skills, walk, run, swim, cycle. Start yesterday. You also want to do everything you can to avoid obesity and diabetes. If it's too late for prevention, don't give up. Attack those conditions positively and aggressively with a doctor's guidance because they are known to cause significant shrinking of the hippocampus.2


    The Amygdala


    Next we come to the nearby amygdala. You have two of these, one for each hemisphere, just like the hippocampus. Anyone can get a sense of where the amygdalae are by mentally following an imaginary horizontal line running straight into the brain from the backside of each eye to a point about four inches or so. That's where your amygdalae are nestled. Standing before one of yours, we can see that it is about the size and shape of an almond. Nothing particularly interesting stands out about it. Don't be fooled. It would be a mistake to underestimate the importance of this little bundle of neurons.


    The amygdalae play a central role in the most intense, horrifying, and exciting moments of your life. An amygdala's size varies widely among individuals (1–3 centimeters)3 based on factors such as gender and even the number of one's social connections.4 Size also seems critical to a variety of important mental-health concerns. In 2013, researchers at the Stanford School of Medicine found that larger amygdala sizes predicted higher levels of anxiety in children.5 A 2014 study of men found that amygdalae with a volume that falls somewhere on the lower end of the spectrum were linked to “severe and persistent aggression and the development of psychopathic personality.”6 On a happier note, another 2014 study scanned the amygdalae of people who had donated kidneys to strangers and found them to be larger and more active than control subjects.7 These people were also better at identifying fearful expressions on the faces of others, which suggests a high degree of empathy. Think of the amygdala as two little spots in your brain with big implications.


    The basic function of your amygdalae is to receive input from your senses and then, if deemed appropriate, to signal your body to react with intense aggression and/or fear. When the amygdala interprets something to be a danger to you, it immediately initiates pupil dilation, a rise in heart rate, and an increase in metabolism. It also puts your senses on high alert and max ability. These are all things that make you better able to fight, hide, or run away.


    The amygdalae can also interpret input from the senses as something very good for you and react by triggering a flood of pleasurable feelings. On top of all this, the amygdalae bring memory into the picture by “remembering” some stimuli and filing them away to enable rapid responses to them should they come along again in the future. This is why a bad experience in a swimming pool as a child, for example, might haunt the adult many years later by bringing forth feelings of anxiety or even extreme terror if she or he wades into a pool.


    The amygdalae's involvement with memory and emotion means you may not only react with base fear or ecstasy, but also may be left with deep feelings of anger, sadness, or happiness tied to the event. This means memories of it will likely be more intense and meaningful when you recall them.


    Perhaps the most interesting thing about the amygdala's work inside your brain is that it does its job without consulting “you,” the conscious and reasoning part of your brain. When the amygdalae do their thing, “you” are once again reduced to the role of bystander as your brain and body spring to action. To save time, and perhaps save your life, the amygdala, working with the thalamus and brain stem, takes it upon itself to make you freeze in place or lurch back should you see something that resembles a snake or a poisonous spider. At the moment of the first sensory input, the need for speed trumps the luxury of further observation and deep analysis of the situation. Without this, it's highly unlikely we would be here as a species today. Can you imagine Australopithecines pondering how best to react to poisonous snakes?


    A recent stroll with my family through a haunted-house attraction at Universal Studios in Los Angeles provided a beautiful demonstration of my amygdalae at work. Even though I consciously knew that real axe-wielding maniacs and actual dangerous monsters were not waiting for me around each turn, my brain's fear-response system wasn't taking any chances. Several times, an actor in scary makeup lunged at me from out of the shadows, and nearly every time, my muscles tightened, I lunged backward, and my arms shot out in front of me to block the attacker. I felt the familiar adrenaline surge that comes with being terrified. But then my thinking brain would remind me to calm down because this was all for fun and nobody was going to dismember me and my family. My heart rate slowed down, and my body relaxed—until the next actor leapt at me. It didn't matter that I was well aware that this was a safe and controlled environment. Amygdalae don't play games and don't take days off. When they receive input from the senses that translates to potential injury or death, they freak out first and leave you to ask questions later. We usually have no choice but to go along for the ride.


    Another experience provided me a front-row seat to a display of the amygdala's power to not only control physiology in the moment but to also burn lasting, intense memories into the brain. Several years ago, I lived in the Cayman Islands and went snorkeling on the eastern side of Grand Cayman. This coastline is more rugged and less populated than the more developed and tourism-oriented western side. Maybe it was the soft early-morning sun, the lonely silence, and the flat seas that lulled me into a state of heightened relaxation and joy. Whatever it was, I felt extraordinarily alive that day. I was at home in the sea, soaring and slicing through the warm water with ease. I saw rays of light bounce off the shell of a passing baby sea turtle. A huge lobster watched me from its coral bunker. Funny thing, I don't recall being scared at the first sight of the shark. There was definitely no panic, no compulsion to flee. I was only curious and happy to have spotted it. At about thirty meters away, it seemed like a safe distance. I had encountered sharks without incident before while scuba diving. I knew that people are not on the typical shark's menu and that attacks are extremely rare in the Cayman Islands. I was so calm, in fact, that I gently flicked my fins to move toward the shark. Far from scared, my only urge was to commune with this magnificent lion of the sea.


    Once I was about fifteen meters away from the shark, I began to feel different about the situation. The now-imposing size and intimidating muscular build of this two-meter (seven-foot) bull shark had made it less interesting and more intimidating. Two meters may not seem like much on land, but in the water and up close, it felt like being in a bathtub with a whale. I saw that its huge teeth were in disarray, not at all like the orderly rows one typically sees in books and on TV. Many of them protruded straight out of its mouth at a perpendicular angle. I do not know if it was the shark's overall size or those chaotic teeth, but I decided to retreat. I slowly backed away while keeping my eyes on it. It casually turned away from me and moved toward the open sea with a few slow tail flicks until it faded from sight. Great, I thought, that was by far the best shark encounter I have ever had. Little did I know that I was about to have an even better one.


    For the next twenty minutes or so, I explored the waters just inside the reef where the depth was about two to three meters. I was still alone in the area except for two men in a small boat who were line fishing and spearfishing. They were a hundred meters or so down from my position. I continued to enjoy the outing. I peered into rock and coral crevices, hoping to spot an octopus or moray eel. I didn't, but I did see several colorful cuttlefish swimming by in tight formation, which was nice. And then my amygdalae took over. My shark had returned. And it was close, very close.


    Before “I” even realized what was happening, my body froze in place; my heart pounded furiously; a jolt of electrocution by adrenaline shot through me; my pupils opened so wide, I could see tiny individual spikes on the shark's skin; and my muscles tensed so hard, I might have pulled something. I don't remember these specific things happening, of course, but I do remember “freaking out,” and that is the lay term for these standard involuntary reactions to intense fear. The shark was less than a few meters (ten feet) away. Gigantic at that distance and way too close for comfort.


    Fortunately, I calmed myself enough to focus my thoughts. Swimming away from it was not an option. I was being swayed back and forth like a rag doll by passing swells while the shark was virtually motionless. Funny thing, even in a state of near panic, I remember admiring its sleek form. It was hydrodynamic perfection, an aquatic fighter jet. There was no way I could swim for shore and survive if it had bad intentions. The first plan of action my brain produced in anticipation of an attack was to grab the shark in a bear hug and hold on. If I'm holding on to the side of it, it can't bite me, right? It took me about a second to dismiss this ludicrous idea. The next plan was better. I would move over to a nearby coral head and put it between me and the shark. I knew from my experience as a runner that simply facing aggressive dogs prevents them from biting you in virtually every encounter. Most predators prefer biting their victims from behind because it's safer for them. Supposedly it works the same way with sharks. So I continued facing it while moving toward the coral head. Once there, I grabbed onto the small chunk of convenient coral and hoped the shark would lose interest. It didn't.


    The apex predator slowly moved toward me. This is when things got weird. I moved, it moved. We ended up playing “Ring around the Rosie” for a few laps around the coral head. It was both bizarre and terrifying. At one point, I popped my head up and saw the men in the boat. I screamed for them, then resumed the cat-and-mouse antics. I feared it was going to attack at any moment. Fortunately, it didn't. The boat came, and I put one foot on the coral head to lunge up and in the boat—not so easy with fins on. I banged my head and shin on the boat but couldn't have cared less. I was relieved to be alive. But my crash course on the amygdala was not yet finished.


    About a year later, I was at an aquarium attraction in the United States with friends, and while standing before a huge tank filled with numerous species, I suddenly began to physically shake, and my heart pounded in my chest. I didn't know why. After a moment of confusion, I realized what was happening to me. A large bull shark had slowly cruised into view right in front of me. There was no doubt about the species. Bull sharks have a distinctive shape and thickness that is easy to identify. I was on dry land and safe from any harm—yet my body was in full fight-or-flight mode. Unknown to me, that morning encounter in the Cayman Islands had left me traumatized. My amygdalae had tagged the memory of the incident as special and sent it off to be stored somewhere in my brain so that the mere hint of a similar threat set off my body's alarms. It didn't matter that I was on the other side of thick glass. Better safe than sorry is the amygdala's philosophy.


    The amygdala plays an important role with many phobias, too. A fascinating 2014 report in Neurocase tells the story of a forty-four-year-old businessman who began having seizures that damaged his left amygdala. Doctors removed it, only to discover later that they had extracted a phobia along with it. The man's previously recorded arachnophobia vanished. Not only was he no longer afraid at the mere sight of a spider, but after surgery he said he found them interesting and had no reluctance to touch or hold them.8


    An even more unusual case is that of the woman who feels no fear. Called “SM” to protect her privacy, researchers have studied her with fascination for years because she literally is fearless. She has Urbach-Wieth, a rare disease which caused calcium deposits in her brain, some of which destroyed her amygdalae. One researcher described her condition as if someone had effectively scooped out both of them. The results of this unusual condition have been astonishing. SM says not only that she feels no fear, but also that she struggles to even imagine what fear is. She registers no alarm or terror, for example, when exposed to dangerous and poisonous animals. She even tells about a disturbing incident in which a man held a knife to her throat in a park. She says she did not panic or feel the slightest bit of fear, even as she felt the blade against her flesh. She told the man, “go ahead and cut me. I'll be coming back and I'll hunt your ass.” He let her go uninjured.9 One can imagine SM's case attracting the attention of some political or military dreamers. What might a small team of assassins or a vast army of soldiers who are incapable of feeling fear be capable of?


    The amygdala is an invaluable component of the brain that has served our species well for a long time. As mentioned, without the near-instant response to potential threats that the amygdala initiates, we never would have made it this far. Keep in mind that the standard life experience of most primate family members most of the time—people included—has been to nervously and habitually look over one's shoulder in the hopes of not spotting an approaching predator or in-species rival from the next valley over. It may be comforting to imagine our ancestors as master killers, kings of the jungle, and all of that, but the reality is that we have logged far more time being the hunted than we have being the hunter.10 And that legacy is in us.


    Remember that the brain is not a bunch of outposts in isolation. Fear is not isolated to the amygdalae. This is a complex emotion that touches multiple spots. What the good thinker needs to be aware of is that the amygdalae and all subconscious fear processing present us with a downside to consider here in the modern world. The unthinking nature of reactive and instinctual fear can make us afraid of things that don't really threaten us and, unfortunately, there is never a shortage of people ready to exploit our fears for their gain. Even though we may be sitting safely in our living rooms, for example, we still can be terrorized by images of violence and disasters that are far away and have little or no chance of harming us. Video news is a master of this kind of fear exploitation. For-profit cable-news companies, for example, know that scaring their viewers keeps them watching. So, no surprise, they emphasize scary topics and events. Terrorism, murders, plane crashes, and potential disease pandemics are products for sale. Misery has been monetized. And we are the customers. It is outrageous how cable news so often distorts our view of the modern world. I encourage people to travel whenever possible in order to enrich their lives and become more enlightened and connected human beings. But a common objection I hear when I talk about visiting faraway lands is that it's just too dangerous. News media have created generations of paranoid people who think they will be murdered ten minutes after leaving their home country—which in many cases is a more dangerous place than the locales they might visit. Sure, we are somewhat of a mess with all our self-inflicted problems, but it's still not as bad out there as we are led to believe. Fight back against all those images of disease, explosions, and AK-47s in your head. Do some research. Crunch the numbers. Study the world map. There is a lot of peace and quiet being waged around the globe, too, certainly much more than the death and destruction your subconscious fears keep reminding you about.


    I conducted a memorable interview in 2012 with a woman who was convinced the world was going to end soon. Why? Because a religious leader she followed had told her so. Her worldview of global civilization on fire and imploding didn't hurt, either. One only had to watch the news, she explained to me, to see that the world is almost destroyed already. Her delusion was airtight. The preacher's claim was not based on logic and evidence; therefore it was immune to both logic and evidence. Because she had never learned about the human brain's weakness for authority figures and compelling stories, and its susceptibility to confirmation bias and other cognitive landmines, she had been a victim in waiting. Her lack of critical-thinking skills and failure to learn about irrational fears made her weak and vulnerable. She was already on the hook. The preacher she trusted had only to reel her in. I remember worrying about her a lot when her doomsday date came and went. I still worry about people who fall so deep down the well of bad thinking.


    It happens to all of us, though. I don't know about you, but I sometimes catch myself becoming a little too concerned about things that I know are statistically too silly to worry much about. I sit down on a plane. Wonder if there are any terrorists on board. I walk into a movie theater. Hope nobody slips in through the exit and shoots the place up. I go for a hike or a run alone in the mountains. It would suck if I bump into a family of cannibals up here. Even though my thinking brain chimes in and tells me instead to focus on things that are far more likely to impact my health and safety—such as what I eat for lunch every day, driving safely, and how many hours of sleep I get each night—I still have these other, much less realistic dangers in mind in part because of media fearmongering. But it doesn't mean I have to surrender to them and alter my life unnecessarily. We can override the irrational fears that haunt us. Maybe not every one and not all the time, but we can push back against many of them.


    Politicians around the world exploit fears to near perfection these days. It's nothing new, of course, but it does seem that television, radio and the Internet have raised the art to an all-time high. Sometimes I wonder if campaigns in America have become nothing more than fearmongering competitions. Almost any issue can be exaggerated and presented as a potential disaster that will ruin lives and destroy the country. Voters who are unaware of how subconscious terror can well up from within in reaction to the manufactured threats delivered in carefully crafted scenes and phrases in political ads are less likely to be rational citizens at the polling station. It is simply too easy for politicians and their allies/enablers to steer us emotionally by saturating television screens with images of exploding buildings, body bags, and warnings of imminent economic, social, and moral collapse. Real issues worthy of our attention are hijacked and made into launch pads for runaway anxieties and easy political manipulation. Resist. You don't have to be cannon fodder in someone else's war on reality. Maintain a healthy level of awareness and suspicion so that it's not so easy for unscrupulous people to yank your amygdalae.


    Good thinking means constantly assessing and reconsidering fears and feelings of anxiety. Think it through. Is my fear irrational? What exactly are the reasons for me to be scared? How afraid should I be? What are the chances of this terrible thing happening to me? Is my reaction appropriate or excessive? Is the source of information about what is scaring me competent and trustworthy? Ask these questions diligently throughout life, and you will make fewer poor decisions in the name of fear.


    CEREBELLUM


    Our next stop is the cerebellum, so let's head toward the back of the skull. It's at the bottom rear of the overall brain. It is small compared with the larger cerebrum all around us. About the size of a plum, it's split into two hemispheres and stands out due to its distinctive deep and symmetrical grooves running mostly from side to side. Cerebellum is Latin for “little brain,” by the way. I suppose it's a pretty good name because it does look like a smaller brain that has been plugged halfway into the back of your larger brain. Then again, “little brain” might be misleading because the cerebellum seems to have a hand in a lot of activity. It also may have played a prominent role in the brain's evolution.


    Your cerebellum's tissue is folded over even more than the wrinkled and much-folded cerebral cortex up top that everyone is so familiar with from photographs and images of the brain. The cerebellum is so convoluted, in fact, that if it were spread out, it would cover a surprising 1,128 square centimeters.11 That's about the space two standard-size sheets of paper would take up. The cerebellum also has significantly more neurons than the rest of the brain combined, as much as 70 percent of the brain's total! And the way those neurons are wired together has not changed in more than four hundred million years of vertebrate evolution. This means your cerebellum's neurons are organized just like a rabbit's or a lizard's.12 Unfortunately, scientists don't yet know why the “little brain” would have so many more neurons than that vaunted cerebral cortex that we keep on a pedestal for all the heavy thinking it does. This is another one of the mysteries about the brain that has yet to be solved.


    Some scientists point to the cerebellum's rapid growth during the period in our evolutionary history when human mental capabilities greatly expanded and suggest that the cerebellum's role in “technical intelligence” was behind our ascension as intellectual masters of the planet. Evolutionary biologists Robert A. Barton and Chris Vinditti believe that the potentially crucial role of the cerebellum in prehistory has gone largely unrecognized and understudied. In a study published in 2014, they wrote that “technical intelligence was likely to have been at least as important as social intelligence in human cognitive evolution. Given the role of the cerebellum in sensory-motor control and in learning complex action sequences, cerebellar specialization is likely to have underpinned the evolution of humans’ advanced technological capacities, which in turn may have been a preadaptation for language.”13


    Likewise, neurophysiologist Jim Bower views the enigmatic cerebellum as deserving of more attention. “It is a strange and disturbing structure,” he says, “with relatively few people working on it. If you remove the cerebellum in young humans—or animals—[it] turns out there is very little noticeable effect a few months later, [which is] rather odd given how many neurons are there and how much energy the cerebellum consumes. But this [mystery] mostly speaks to how primitive our understanding of human behavior is.”14


    The cerebellum is believed to take on primary responsibility for your posture and balance, as well as any complex or fine physical movements you may wish to execute. Perhaps you enjoy playing the guitar or piano. If so, thank this impressive ball of neurons before us, because it probably has more to do with your ability than anything else. Traditionally the cerebellum has been described as the motor-control center of the brain. When a baseball player catches a ball over his shoulder while running, a circus performer juggles five bowling pins while balancing on a unicycle, or a young girl climbs a tree in her backyard, it is the cerebellum that is coordinating the effort. It sends and receives real-time information from various points around your body in order to make fast and often subtle adjustments that help you to succeed at whatever physical feat you may be attempting. Think of the cerebellum as having a ship's bridge somewhere within it. The helmsperson receives information from deck hands, observers, or computer sensors, and then makes appropriate changes in speed, attitude, and direction in order to avoid hitting icebergs or asteroids, depending on what kind of ship we are imagining. This fast back-and-forth communication with other parts of your body is crucial for everything from walking over uneven ground without stumbling or rubbing your eye without poking it out to clearing ten high hurdles while sprinting at full speed.


    The cerebellum doesn't operate in isolation, however. Remember, the brain is a complex collaboration of parts. Most processes involve multiple components working as one. It also gets involved in some way with many other routine activities. Brain-imaging studies have discovered, for example, that the cerebellum lights up in conjunction with normal, everyday hearing, smelling, pain perception, and even thirst.15 It is also involved with some memory processes. This is typical, of course. The more we learn, the more interesting the brain is.


    My youngest daughter currently plays on an elite team for one of the top-ranked volleyball clubs in the United States. She is a defensive player, which means that her primary responsibility is to receive and pass balls that have been served or hit by attacking opponents. When I watch her in practice and in games, I marvel at how she is able to get to, control, and accurately pass extremely fast-moving balls to teammates. I also know that her cerebellum is ablaze with activity during every play.


    The moment a ball is struck on the other side of the net, my daughter's eyes take in the image of the moving ball. Her optic nerves fire off a flash of information to her brain, which then rapidly estimates the ball's speed and predicts its trajectory. If her brain decides that the incoming ball will travel into her zone of responsibility on the court, a complex series of high-speed movements are set into motion. Her leg muscles flex, popping her feet off the court and launching her toward the precise spot where her brain has determined the ball is going to be. This part can happen so fast that it's sometimes difficult to visually track the footwork involved. At the same time this is happening, her arms begin coming together and moving into position to meet the ball at a precise point. Her forearms have to be at just the exact angle in order to accurately aim the pass to a teammate near the net, called the setter. If any one part of my daughter's maneuver is slightly off, by even a fraction of a second or a couple of centimeters, the pass is likely to be too difficult for the setter to play well, or the ball may even end up in some spectator's lap in the stands. It's amazing that her brain can process so much in so little time: The placement of her feet, the position of her hips, the degree of rotation of her shoulders, the angle of her arm's contact with the ball, the “give” she allows from her legs and arms upon impact to absorb just the right degree of the ball's power.


    When she faces powerful hitters and servers, the speed and precision of these coordinated efforts can be astonishing. To her, it's just volleyball and another moment in the life of a fourteen-year-old girl taking care of business. For me, however, watching it all happen from ten meters away, it's a spectacular demonstration of the cerebellum's command over difficult activities.


    Command might be stretching it, though, according to some scientists. Some question if the cerebellum is really “controlling” motor activities at all. Surely it plays an important role, but is it wrong to think of it as the command center of fine motor movements? Maybe so. While I have no doubt that my daughter's cerebellum is hard at work when she's playing her favorite game, perhaps it is “only” coordinating all those complex internal communications that allow her to play so well. Either way, I'm impressed.


    Adding yet more mystery to the cerebellum, it is thought to play a prominent role not only in playing musical instruments but also with music appreciation in general. Yes, your cerebellum is a music critic. As revealed by brain scans, it reacts to the music you like and gives the cold shoulder to music you don't like.16 It's as if your brain dances apart from your body. The cerebellum also seems to have something to do with precision hearing. Researchers have found, for example, that people with a degenerated cerebellum have difficulty discriminating between similar-sounding words.17 Odder still, as Bower's previous quote described, people who have had their entire cerebellum removed due to medical need have been able to recover most of their motor skills over time. This is a primary reason that Bower and his colleague Lawrence M. Parsons, also a neuroscientist, suspect that the cerebellum plays an important but supportive role for the brain. They suggest in an article published in Scientific American that the cerebellum “is not responsible for any particular overt behavior or psychological process. Rather it functions as a support structure for the rest of the brain. That support involves monitoring incoming sensory data and making continuous, very fine adjustments in how that information is acquired—the objective being to assure the highest possible quality of sensory input.”18


    Bower and Parsons also argue that detecting activity in a particular area of the brain is not necessarily reason enough to conclude that the area is directly responsible for a specific behavior or psychological process. They write,


    most of the machinery under the hood of a car, by analogy, is there to support the function of the engine. One could generate all kinds of hypotheses about the role of the radiator in propulsion—by correlating increased temperatures to miles per hour, for instance, or by observing that the car ceases to run if its radiator is removed. But the radiator is not the engine…. If the cerebellum is a primary support structure, then it does not contribute directly to motor coordination, memory, perception, attention, spatial reasoning, or any of the many other functions recently proposed. Although this theory is one of several competing to account for the new and surprising data about the cerebellum, it is clear that how we think about this brain structure—and therefore how we conceive of the brain as a whole—is about to change.19


    So here we are. The cerebellum does a lot of…something. Is it mostly leading actions or supporting them? No surprise—more questions for future research to answer. On to your cerebrum!


    THE CEREBRUM


    It's time to leave the cerebellum and climb up to the massive cerebrum that dominates your brain. If we had to point to one thing inside your skull that makes you human, this is it. It's the big show, the real “thinking cap,” and center stage for the highest levels of thought. This is the part of the brain most familiar to everyone. When we look at any standard picture or model of a human brain, it's the cerebrum that dominates the image with its distinctive, wrinkled surface.


    In the cerebrum's lower portion we find the basil ganglia. This bundle of specialized cells works with the cerebellum and other parts of the cerebrum to coordinate voluntary movement. So, when your amygdalae make you tense up and lurch back the instant you spot a black widow spider on your hotel pillow, it's the basal ganglia that coordinates your conscious decision to walk to the front desk and request another room.


    As we survey the cerebrum, we see that it is split down the middle into left and right hemispheres. Like the cerebellum, the cerebrum's hemispheres control opposite sides of the body. Scientists are not sure exactly why. The answer lies somewhere far back in our evolutionary history. Up close, the divide is so prominent that it almost looks like you have two brains jammed together. Don't make too much of the “right-brain, left-brain” hype, but do know that the left hemisphere is where most language processing takes place, and the right deals with making connections between bits of information and spatial awareness. The two halves communicate with each other via nerve bundles, the largest of which is called the corpus callosum.


    Neocortex


    After making our way up to the very top of the cerebrum, we find ourselves on familiar turf. This surface upper portion is called the cerebral cortex or neocortex. Before we traverse one of the valleys around us, we need to pause and take this in for a moment. It's important to appreciate what goes on here. This pink tissue that tops the human brain is the source of all great ideas, creative fantasies, piercing analysis, problem solving, language, and art. This is it—the most powerful component of the most powerful thinking machine in the known universe—and this one is yours! Not to take too much away from all of the other critical components below us, but this really is the star of the show. The source of its great intellectual power comes from the billions of neurons (brain cells) and their trillions of connections. No computer built to date comes close to the neocortex's ability to learn and to create. While I stand by previous statements about the crucial importance of all the brain's many components and the need to view the brain as an integrated whole, I readily admit that top billing for the neocortex is well deserved. Only mammals have it, and no other mammal species has one as impressive as ours. This thin layer of organic smarts is what makes us human. It took us around the world, built the towers of culture, and allowed us to finally reign over the predators that once stalked and ate us. Without this, you would be little more than a tall iguana.


    I promised not to burden you with too many names, but I feel you should be aware of the lobes that the neocortex is sectioned into, so I will mention them in brief. Each hemisphere of the neocortex is divided into four areas called lobes, and each lobe has responsibilities for certain functions. They are:


    
      	Frontal lobe: engages in problem solving, decision making, planning.


      	Parietal lobe: receives and processes sensory information.


      	Temporal lobe: plays a role in emotions, memory, language, and hearing.


      	Occipital lobe: is the primary center for processing input from the eyes.

    


    As we inspect your neocortex up close, the first thing that jumps out at us are the convolutions, the coils and twisted surface. What do all these curves and ripples do? It's certainly quite different from other animals. Mice and other mammals, for example, have much smoother cerebrums. That smoothness equates to less surface area, which means fewer neurons for them. Fish, by the way, don't even have a cerebrum, which is probably why they don't play chess and build space stations.


    These wrinkles all over your brain were evolution's answer to the challenge of how to fit more surface area—to accommodate more neurons—into the limited space of a human head. In proportion to our bodies, we already have gigantic heads compared with the rest of the animal kingdom. And our craniums could not get any larger without demolishing the hip structure of our dear mothers during birth. Convoluted tissue—think of balling up a large sheet of paper so that it can fit into a small container—was the ideal solution, at least for a living system that can change only on the fly. Most interesting of all, however, is that the neurons in the neocortex—the nerve cells that create your thoughts and memories—work by establishing connections among themselves and then communicating with each other. So your neocortex's primary activity is talking to itself.20


    Let's focus our attention up front, on the area just behind your forehead. This is the famed prefrontal cortex, the area of your brain that enables you to make plans, engage in so-called moral reasoning, and resist the constant lure of immediate gratification in order to pursue longer-term goals. If your brain had a CEO, this is where her office would be. Jordan Grafman, chief of the Cognitive Neuroscience Laboratory at the Rehabilitation Institute of Chicago, describes the prefrontal cortex as “a crowning achievement of the human brain.”21


    We can breach the surface here and explore within. Don't worry, we'll replace our divots. Punching through is not difficult. Your neocortex is less than half a centimeter thick (about two-tenths of an inch). Pretty thin, but don't be fooled. There is still a lot of it. So much, in fact, that it accounts for about three-quarters of the brain's total weight. If it were spread out on a flat surface, your neocortex would cover an estimated 1.6 square meters (17.2 square feet).22 That's a little less than the surface area of a twin bed and a bit more than a loveseat, if that helps to picture it. Okay, it's time to see the show. Let's go inside your neocortex and seek out the real source of…you.


    Neurons


    In order to experience the magic that occurs in this region of the brain, we need to shrink ourselves even further and then dive down into your neocortex. Here we will investigate the two basic types of brain cells: neurons and glia.


    The figure that is widely cited in books, articles, and documentaries for the average number of neurons in a human brain is one hundred billion. This is a huge, impressive number that seems to confirm our intellectual prowess. Slugs, for comparison, have only about 20,000 or so neurons in their whole body. How sad. Just because something is widely cited, however, doesn't necessarily mean that it's accurate. I looked into it and discovered that this common estimate is impossible to source with confidence. It turns out that the real number may be significantly lower. A study published in the Journal of Comparative Neurology in 2009 found that adult male brains have, on average, eighty-six billion neurons, pretty far off the popular estimate. None of the brains looked at in this study had one hundred billion or more neurons.23


    In case you are curious as to how these researchers counted eighty-six billion neurons, they certainly didn't do it one by one; that would have taken them several centuries. Their method was to liquefy a brain in a mixer to evenly distribute its neurons and then count the amount within in a small, measured portion of the brain fluid. This enabled them to calculate a total for the whole brain. But don't worry, there is no chance of us losing our status as possessor of the planet's master brain—we still have a considerable lead on slugs. Whether one hundred billion or eighty-six billion, it's a staggering number of neurons. All together, the combined surface area of that many neurons has been estimated to equal more than three football fields!24
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    Fig. 3.2. Your brain contains many tens of billions of neurons. Their trillions of connections make all your thoughts, memories, and dreams possible. Illustration by Sheree Harrison.


    Giving Glial Cells Their Due


    We have to pay some attention to the glial cells all around us. Neurons may get most of the attention, but these cells matter, too. There is disagreement about how many are in a typical human brain. Traditionally they have been thought to outnumber neurons 10:1. But, like the popular neuron count, that doesn't seem to be backed up by good evidence. Some researchers believe the glial-neuron ratio may be closer to even.25 Regardless, what matters is that the various kinds of glial cells serve as a crucial support system. Think of glial cells as the working-class pit crew for the superstar neurons. They are responsible for less glamorous but vital chores within the brain. Glia help neurons by nudging them along to help make connections, and keeping them in place when they do. They also supply neurons with the building blocks they need to operate, and they dispose of dead neurons. Glial cells clear debris or waste products from the brain and even defend it against foreign germs that somehow manage to penetrate the ringed security system of bone, membranes, and fluids that surrounds the brain. Beyond all that, however, new research has found that glia detect and control the activity of neurons and may even have a role in the formation of memories. Additionally, glial cells have a prominent role in many brain injuries and diseases and have been implicated in some mental disorders.


    The emerging awareness of all this prompted neuroscientist R. Douglas Field, head of the Neurocytology and Physiology Unit at the National Institute of Child Health and Human Development, to criticize the $4.5 billion BRAIN Initiative, a massive effort announced by the White House in 2013 to map the entire brain. Think of it as a Human Genome Project/Moonshot for the brain. Field is concerned because the project seems to have neglected glia from the onset:


    That the word “glia” was not uttered in any of the announcements of the BRAIN Initiative, nor written anywhere in the “white papers” published in 2012 and 2013 in prominent journals outlining the ambitious plan, speaks volumes about the need for the community of neuroscientists behind the initiative to expand its thinking…. Neuroscientists have known for several decades that glia cause certain diseases. Nearly all cancers originating in the brain derive from glia—which, unlike mature neurons, undergo cell division…. Many neurological disorders that were once considered to be exclusively neuronal in nature are now also known to involve glia, including Rett syndrome, a neurodevelopmental condition that includes autism-like symptoms, the motor-neuron disease amyotrophic lateral sclerosis, Alzheimer's disease and chronic pain. The same is true for various other developmental and psychiatric conditions such as schizophrenia, depression and obsessive-compulsive disorder.26


    “In any major mapping expedition,” Fields continues, “the first priority should be to survey the uncharted regions. Our understanding of one half of the brain lags a century behind our knowledge of neurons. I believe that answers to questions about the brain and public support for a large-scale study are more likely to come from expanding the search into this unknown territory…. This exploration into the ‘other brain’ must be done together with the proposed studies of neurons. It cannot be achieved as a by-product of them.”27


    Fields makes a compelling point. It reminds me of a key lesson learned in the twentieth century, that it is necessary to focus conservation efforts on entire natural habitats, where possible, rather than attempt to study and save only individual species here and there. The web of life is too complex, the components too intertwined to approach any other way. This is a good way to think of the brain as well, like a vast ecosystem that will never be understood unless all of it is purposefully investigated.


    Now that we have given glial cells their due, let's return our attention to the neuron that is the carrier and possessor of your thoughts and memories. As we shrink even further, the neurons near us grow larger. Don't be surprised if your amygdalae stir, because at this scale the neurons have taken on the look of exotic and dangerous monsters. Although much like any other cell—with the usual nucleus, DNA, mitochondrion, vacuoles, ribosomes, and cytoplasm—their structure brings to mind a colossal squid from the abyss or maybe a menacing, tentacled extraterrestrial from some 1950s sci-fi movie. They create endless and connected mountain ranges of strange life all around us. Finally the numbers begin to sink in. “Tens of billions” of these things is still a difficult amount to appreciate, but now, here among them, we begin to sense their collective presence. We see them in every direction. Above, below, and on all sides, they sparkle with electrical energy. We are astronauts now, adrift in a living galaxy. Only in this galaxy, the stars are close enough to touch. At this point, we are both a bit uneasy because this is such a peculiar place. But there is no denying the beauty of it all. Sebastian Seung, a professor of computational neuroscience and physics at MIT, describes the collective of neurons within a single brain as a poet might:


    No road, no trail can penetrate this forest. The long and delicate branches of its trees lie everywhere, choking space with their exuberant growth. No sunbeam can fly a path torturous enough to navigate the narrow spaces between these tangled branches. All the trees of this dark forest grew from 100 billion seeds planted together. And, all in one day, every tree is destined to die. This forest is majestic, but also comic and even tragic. It is all of these things. Indeed, sometimes I think it is everything. Every novel and every symphony, every cruel murder and every act of mercy, every love affair and every quarrel, every joke and every sorrow—all these things comes from the forest.28


    Who says hard-science people can't have soft hearts?


    Monstrous though they may seem to us up close, these extraordinary cells inside your brain are you. This is the true core of humanity in extreme close-up. These neurons achieve the unlikely and make impossible thoughts a matter of routine. By forming vast and complex networks within the neocortex, they routinely give birth to ideas that are new to the universe. There is no end to the creative potential found in here right now. No end. We have discovered the fountains of infinity within the walls of your skull. This ultra-complex and thick thatchwork of connected neurons all around us reveal your brain's source of greatness.


    Best of all, these networks are not fixed. When we learn, create, and experience new things, the brain rewires itself, builds new networks. Don't pass over this too quickly. Let it sink in: you finish each day with a new brain, one that has been changed by the experiences of your previous hours at work and play. This is why the human brain has been able to do so much over millennia and will continue to do more.


    Change, establishing new connections, is the secret of our success. With this in mind, let's take a closer look at how the neurons around us are linked together. One draws close to another, which reaches for a third, and so on. Any single neuron is likely connected to many thousands of other neurons. It is easy to see that the total number of connections for your entire brain must be huge. Indeed, it numbers in the trillions and is always changing. Neurons die. New neurons are born. Links are lost. New links are made. I compared the scene around us to a galaxy. Well, in at least one way your neocortex is bigger than a galaxy. There are far more connections between neurons here in your brain than there are stars in the Milky Way galaxy. There could be as many as 100 trillion of these links in your brain at this moment. To add to this complexity, any individual network of neurons can be on or off at a given moment, which changes the overall makeup of your neural jungle profoundly from one moment to the next. This is big, so give your neurons a moment to process it: Billions of neurons are creating millions of networks via trillions of connections in your brain. The number of possible variations of your brain state is staggering, more than the number of elementary particles in the known universe, according to neuroscientist V. S. Ramachandran.29


    As much as this place we are in represents the very core of humanity, however, it remains alien to us. Scientists have only just begun to learn how the brain works at this deepest level. Far more mystery than understanding remains. But we can grab the precious knowledge that science has thus far afforded us and run with it.


    Let's focus on the neuron closest to us and figure out what does what. It's a multipolar neuron, the most common of its kind. The cell body, where the nucleus is located, is not the dominant feature. What pops out at us are all those tentacles and that long tail. The tentacles, called dendrites, spread out like thin tree branches. Kind of like old telegraph cables, they receive messages in the form of electrical impulses from other cells. The long tail is called the axon. It transmits messages away from the neuron, toward other neurons. Remember glial cells, the critical support crew? They are all around us, too. In addition to supplying nutrients and attacking invaders—let's hope they don't come after us!—glial cells provide material for the myelin sheath that's wrapped around the axon. This fatty tissue is an insulator that coats the axon (tail) of your neuron to speed up the signals that travel within it. Sadly, some people lack this substance and suffer with multiple sclerosis as a result. By the way, for all their importance and power, neurons are more fragile and needy than other human cells. They will die fast without a steady supply of glucose and oxygen.


    Up close, we can see something like bulbs, at the tip of the branches that flair out at the end of the axon. These are called axon terminals, and they lock onto receptors found along the dendrites of another neuron. The juncture where the axon terminal and dendrite come together is called a synapse. But the two ends don't actually touch. Let's make our way closer to get an even better look. Now we can see that there is an extremely small gap between the axon the dendrite.
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    Fig. 3.3. Where the magic happens: A synapse is the point where a dendrite of one neuron comes together with an axon of another neuron for the transference of neurotransmitters. They don't actually touch but draw just close enough to share batches of chemical information. This is how thoughts, memories, and dreams are made, stored, retrieved, and connected with other thoughts, memories, and dreams. Illustration by Sheree Harrison.


    What happens next is the strange and wonderful transfer of information that somehow produces thinking. We will wait for this particular neuron to receive and pass on a message so we can observe how it works. Brains tend to be busy places, so it shouldn't take long. Hold on, here it comes! An electrical impulse has come down from a dendrite, and now it's racing down the axon. The electrical signal reaches the end of the line and triggers the release of a batch of chemicals called neurotransmitters. Lean in closer. There they are! We can see these neurotransmitters, bits of information, “swimming” across the synaptic gap and into the other neuron's dendrite. Once there, this neuron has the option of sending the signal on to yet another neuron, or not. And on and on it goes throughout the brain, every moment of your life. So how do these impulses turn into complex thoughts? How do a bunch of connected neurons become consciousness? No one knows. Not yet.


    Even with big unknowns remaining, there is plenty of motivation here for thinking of one's brain daily. We understand how new connections are made. We know that connections become networks, and the abundance and use of these networks make us smart, capable, and healthy. What science has discovered so far provides us with reasons to be excited. How can we not be excited? Our brains are forever changing. Your brain becomes a reflection of what you choose to do. It's the labyrinth that is forever under construction, always becoming something new, for better or worse. Pause and use your brain right now to contemplate what this means. Billions of neurons create trillions of connections, a vast system that is in constant flux. Upgrade or downgrade. It is your choice. Learn or stagnate. Explore or stay put. Grow or shrink. Your daily actions decide the size, power, and vitality of the galaxy within you. This is empowering information. I suspect that many people imagine the brain to be little more than a mushy computer that just kind of sits there in the skull and cranks out thoughts similar to the way a heart pumps blood or a kidney filters blood. Far from it. The brain is a dynamic, restless entity that reacts and grows according to what our senses feed it. It's alive with the constant flow of electrical and chemical signals. Simply being aware of this spectacle within can serve as motivation to treat it well and make as many new connections as possible throughout life. While working at home, I often glance over at the model of a human brain I keep near my workspace. When my kids aren't around to mock me, I sometimes caress it and smile. It seems weird, I know, but hear me out. When I touch the model, it helps me to “see” the real brain inside of me. I feel proud, grateful, and relieved, to be a member of the one species on Earth that has a brain capable of learning and thinking about its brain.


    A GARDEN OF NEURONS


    Do not be passive or fatalistic about the state of your brain. We can nurture, build, protect, and enhance it. I'm not suggesting we can all rewire our brains and suddenly start playing concerts at Carnegie Hall or collecting Nobel Prizes. But science has revealed ways in which we can improve whatever it is that mom, dad, and environment gave us between the ears. We think of our brain and its thoughts as determining what we do and what we become. But it's a two-way street. What we do also determines what our brain does and what it becomes.


    “When we learn something, whether it's a French word or a salsa step, cells morph in order to encode that information; the memory physically becomes part of the brain,” explains John J. Ratey, associate clinical professor of psychiatry at Harvard Medical School.


    As a theory, this idea has been around for more than a century, but only recently has it been borne out in the lab. What we now know is that the brain is flexible, or plastic in the parlance of neuroscientists—more Play-Doh than porcelain. It is an adaptable organ that can be modeled by input in much the same way as a muscle can be sculpted by lifting barbells. The more you use it, the stronger and more flexible it becomes.30


    The first step is to take ownership of your brain and help it help you. Nurture it, grow it. I like to think of my brain as a garden of neurons. I visualize my brain cells within, and this motivates me to do things that benefit them. Just as I would water, weed, and fertilize a backyard vegetable garden, I support and protect my most important garden of all. Researchers have discovered in recent years that brain growth does not end in childhood. Not only can we make new connections between existing neurons throughout life, but we can grow new neurons in adulthood, too.31 How can anyone hear this remarkable news and not act on it?


    Do new things. Learn a new language. Help a child with her math homework. Bike through a neighborhood you have never been to. Explore a new forest. Play a new sport, even if it's just alone or with your family in the backyard. Take a shot at juggling, sculpting, or painting. Write poems and essays. Have a friendly debate with a friend. Visit a new museum. Sign up for piano lessons or simply blow made-up tunes on a cheap harmonica at home. The key is to work your brain so that it can work for you.


    In his book, The Brain Training Revolution, neurologist Paul E. Bendheim presents five useful brain-building rules.32 Here is an abbreviated look at them:


    
      	Pace. Start slow with new activities and make progress. Think of your brain as a muscle. Give it a chance to respond and grow stronger.


      	No magic pills. “Real brain training benefits come from real cognitive work,” Bendheim writes. “Just as there is no magic pill to make your body without effort, there is no magic pill to train your brain. Developing it takes work.”


      	Do it all. “Exercise all of your brain…. Don't be a specialist; be a Renaissance person.”


      	No day off. One way the brain is not like a muscle is its ability to work every day. There is always something we can do. Remember, listening to music, reading a book, or playing a game are brain workouts that don't necessarily feel like work.


      	Mix it up and find joy. “Vary your cognitive routine, be open to new social opportunities, explore your world, and, above all, have fun. Having fun while exercising your brain is crucial.”

    


    Make sure to experience what is going on inside your skull every day. Feel those dendrites and axons reaching out for one another. Hear the crackle of all those fresh neurotransmitters flowing across newly created synapses. See that beautiful tangle, the dense neural jungle inside of you. Accept your responsibility for its health and growth. Most important, perhaps, seek joy and a sense of accomplishment in the process of making your brain stronger and more alive. As a human you are defined by your brain, so be sure to include its needs in your daily work, thoughts, and routines. Nurture and challenge your garden of neurons to the fullest and enjoy the satisfaction of becoming ever more human with each passing day.
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    “We are what we repeatedly do. Excellence, then, is not an act but a habit.”


    —Will Durant, The Story of Philosophy


    It would be negligent to promote the appreciation and good use of a human brain without touching on its basic requirements for optimal performance, safety, and longevity. After all, the best critical thinkers in the world will make unnecessary errors in judgment and suffer avoidable intellectual problems if their brains are nutritionally abused, trapped inside sedentary bodies, or starved of novel stimulation.


    The first thing everyone must know when it comes to taking care of the brain is that it is an extremely needy and greedy organ, unlike any other in this regard. The blood and oxygen demands are exceptional, if not outrageous. Based on a 150-pound person, the adult brain accounts for only about 2 percent of bodyweight but requires 20 to 25 percent of the body's blood supply. Imagine one small closet draining a quarter of the electrical power for an entire house. And the brain's supply of fresh blood must be kept constant, or severe problems arise fast. This demand ratio is even more imposing early in life. The brain of a child under the age of five requires between 40 to 85 percent of resting metabolism (energy) for maintenance!1 This is why it is essential for babies and children to consume nutritious food in great quantities, consistently. Children who don't get enough run the risk of brain developmental problems that could burden them for life.


    The body knows what matters, even if we don't. If a crisis strikes, other organs will be deprived of blood in an attempt to keep the brain, the number one priority, functioning. All of this blood flows to, through, and away from the brain via a special system of blood vessels so extensive they would stretch out more than 100,000 miles if placed end to end. The main conduits for this constant blood flow are the two carotid arteries, which are located on each side of the neck. This is why chokeholds that apply pressure to these arteries are so effective in mixed-martial-arts bouts. When the neck is caught in a leg or arm squeeze that disrupts the airway, it is relatively easy to hold your breath long enough to mount one or two escape maneuvers or maybe hold out for the bell if it is late in the round. But when the hold compresses a carotid artery, blood flow to the brain can be quickly compromised, and it's lights-out.


    The reason the body places so much emphasis on getting lots of blood up to the head is because it is literally a life-and-death matter. An oxygen-starved brain dies frighteningly fast. Everyone should be aware of how vulnerable the brain is compared with other organs. The heart, for example, can be reactivated nearly twenty minutes after stopping. But brain cells can be stressed and compromised within seconds, which results in unconsciousness. Irreversible brain damage can occur within minutes, with death following soon after that if the flow of oxygen-rich blood is not resumed.2 Every day of our lives, we are all just seconds away from ultimate disaster if something goes wrong with that blood/oxygen supply to the brain.


    BRAIN FOOD


    Most people associate diet and exercise with physical attractiveness, body-fat percentage, maybe heart disease or diabetes, but little else. All important considerations, no doubt, but they should not overshadow the needs of the brain. Given its importance to our lives, the brain ought to be the priority motivation for eating well and staying active. It has been well publicized for many years now that exercise reduces the risk of cancer, diabetes, heart attacks, and more. This is great, of course, but there is much work to be done to raise awareness about what diet and physical activity do for (or against) the brain's health and performance. Don't wait for popular culture to eventually tune in and figure out the science on this, because the sooner you adjust your lifestyle, the better off you'll be. Let the herd catch up to you.


    Fernando Gómez-Pinilla, a professor of neurosurgery and physiological science at UCLA, has studied the intersection of food, exercise, and the brain for years, and he believes that we should all think of food as a “pharmaceutical compound that affects the brain.”3 This makes good sense. Understanding how food interacts with our brains can motivate us to make better choices at mealtime. By making smart decisions about food, we can help ourselves to think better, improve our moods and memory, perform better at school and work, and reduce the risk of Alzheimer's disease. “Diet, exercise and sleep have the potential to alter our brain health and mental function,” adds Gómez-Pinilla.4 “This raises the exciting possibility that changes in diet are a viable strategy for enhancing cognitive abilities, protecting the brain from damage and counteracting the effects of aging.”


    As we saw when we explored your brain in the previous chapter, the synapses that connect neurons are the key component to learning and memory. So what can we eat to help them do their job? “Omega-3 fatty acids support synaptic plasticity and seem to positively affect the expression of several molecules related to learning and memory that are found on synapses,” explains Gómez-Pinilla. “Omega-3 fatty acids are essential for normal brain function. Dietary deficiency of omega-3 fatty acids in humans has been associated with increased risk of several mental disorders, including attention-deficit disorder, dyslexia, dementia, depression, bipolar disorder and schizophrenia. A deficiency of omega-3 fatty acids in rodents results in impaired learning and memory.”5


    Moreover, according to Gómez-Pinilla, children with higher amounts of omega-3 fatty acids in their diet have been shown to perform better in school, in reading, and in spelling, and they have fewer behavioral problems. Okay, sounds good. But what are omega-3 fatty acids and where can we find them? Omega-3s are polyunsaturated acids necessary for many normal and routine functions but our bodies can't produce them, so we have to get them from plants and animals. Common sources of omega-3 acids include salmon, walnuts, spinach, kale, flaxseed, and kiwi fruit. Frank Sacks, a professor at the Harvard School of Public Health, offers this advice: “We do not know whether vegetable or fish omega-3 fatty acids are equally beneficial, although both seem to be beneficial…. For good health, you should aim to get at least one rich source of omega-3 fatty acids in your diet every day. This could be through a serving of fatty fish, such as salmon, a tablespoon of canola or soybean oil in salad dressing or in cooking, or a handful of walnuts or ground flaxseed mixed into your morning oatmeal.”6


    
      THE GREEN BRAIN


      In old age our brains shrink, memory declines, and cognitive abilities slip. But there is something relatively easy we all can do to push back against these losses: Eat green leafy vegetables daily. In a remarkable study published in 2015, scientists tracked the eating habits and mental abilities of 954 older women and men for two to ten years. The researchers adjusted for gender, education, age, smoking, genetic risk for Alzheimer's disease, and even physical activity in order to zero in on the impact of diet alone. The results should encourage us to run to the nearest farmer's market and buy vegetables.


      Participants who ate more green leafy vegetables had less cognitive decline. And they didn't have to consume tons of the stuff. Those who ate just one to two servings each day “had the cognitive ability of a person eleven years younger than those who consumed none.”7 The specific nutrients in the food that scientists suspected were helping the brains were vitamin K, lutein, folate, and beta-carotene.

    


    It is crucial to make the connection between your food and your brain. Our daily decisions about what we eat have a direct and lasting impact on the brain's health, productivity, and longevity. When it comes to diet, perfection is not necessary, so don't use your inability to be perfect as an excuse not to do better. Don't think in terms of success or failure, just follow the science and do your best. Forget the fad diet of the month and give up the dream of finding nutrition in a pill. Simply strive to make smart choices about most meals. As a general rule, avoid foods your brain hates and seek out those it loves. Get this right about 90 percent of the time, and you will be doing well.


    I suggest finding or creating recipes that are good for your brain and your personal tastes. Eating is one of life's pleasures; don't turn it into a burden. You just have to accept a basic underlying truth: a sharp, focused, healthy brain with staying power for a lifetime requires a diet dominated by vegetables, fruits, and quality protein. It is not going to do as well if it habitually is abused with too much added sugar and too many calories from the wrong kinds of foods and drinks. Remember, your brain is trapped in your body. It can't leave in protest. It's up to you to maintain your body for it and for overall health. A brain that is perched atop a body in crisis is compromised and has little chance of doing its best work.


    Think before you set foot inside a grocery store. Remind yourself of the importance of what you are about to do. Much of your brain's health and ability to perform literally depend on decisions you make while walking the aisles. Buy things that are good for your brain, taste good to you, and can be inserted into your daily routines with relative ease. For example, I have my own personal recipe for a blended drink that I have been making four or five times per week for several years. It's simple to make in a blender, takes me no more than a few minutes to prepare, and I love the taste. Consuming it is a treat, not a duty. I also enjoy a minor emotional reward with each swallow because I know I am consuming something good for my brain and body. This drink recipe is nothing high-tech, weird, or complicated. It's the anti-snake-oil concoction, an evidence-based, scientific brew straight out of nature. I simply toss the following ingredients into a blender: two-thirds of a cup of spinach or kale; a quarter cup of blueberries and/or blackberries; half a banana; half a carrot; a few nuts; a teaspoon of flaxseed; three or four ice cubes; and half a cup of water. To be clear, this is a blended drink, and not a juice with the pulp filtered out. And, as someone who strives to be a good skeptic, I am duty bound to mention that all of these ingredients are subject to change should evidence come along that shows they are not good for me. Although I like it, I certainly don't believe in this recipe with any sort of zealotry or unwavering loyalty. I don't view it as the great panacea humanity has been searching for. I don't believe it will boost my IQ or singlehandedly keep my memory sharp forever. I don't go around tapping strangers on the shoulder and insisting they try it. I simply think it is a convenient and enjoyable drink that makes sense for me given what I currently understand about the brain and its nutritional needs. Give it a try.


    I also make my own custom bags of unsalted trail mix to take with me on the go so I can nibble and graze and help keep my brain going strong throughout the day. Typically I choose cashews, peanuts, walnuts, almonds, and dried cranberries. This convenient snack suits my tastes and prevents me from getting so hunger-crazed that I end up gorging on some great-tasting but brain-crippling industrial sludge that has been engineered to exploit my prehistoric desires for sugar and salt. Bananas work for me as well. I think of them as one of nature's perfect mobile snacks. Find whatever works for you within the bounds of sensible, science-based nutritional advice and go with it. Your brain and body are likely to thank you for it in the long run by not rebelling against you or slowing down too early in life.


    THE LURE OF FAKE FOOD


    One can buy highly questionable pills and powders that promise to do everything science-based food and drink choices do—and more. The current supplements market is ready and waiting to sell virtually anything to anyone for every need. These high-priced products might be more convenient and save some time but are unlikely to do the job nearly as well as real food, if at all. Some might even hurt you. We will explore more about this in chapter 10.


    Keep in mind that our brains and bodies evolved over millions of years to use real plants and animals as fuels and building materials. This is why many experts recommend obtaining omega-3 acids from actual fish or nuts rather than pills, for example.8 There were no health-supplement shops in Africa a million years ago. Our ancestors ate actual food that they had hunted and gathered, and we have the bodies that evolved accordingly. This is not a blanket condemnation of all supplements in every situation. If needed and used correctly, they can be invaluable to some people, of course. But for most of us, most of the time, real food is the safe and sensible foundation for brain and body nutrition.


    Bittersweet


    It has become evident in recent years that added sugar in foods and drinks presents a significant health risk not only to our bodies but also to our brains. Not all sugar is bad, of course. Within reason, the complex sugars/carbohydrates found in fruits, for example, are a fine energy source. The brain can't think and conduct its other business well without a steady supply of energy from food, including sugars/carbohydrates. It is the consumption of mountains of simple sugars found in junk food that is the primary problem. High in calories and low in nutritional substance, they race through the body, providing a brief spasm of metabolic excitement and confusion. This is followed by a long lull and an excess of leftover calories. Consuming an abundance of added sugar on a regular basis is terrible for the body and the brain, like trying to run a Ferrari on saltwater and lighter fluid.


    A 2013 study published in the journal Neurology indicates that a diet chronically high in added sugar, even in people who are currently healthy and nondiabetic, exerts “a negative influence on cognition [thinking], possibly mediated by structural changes in learning-relevant brain areas.”9


    Did you catch that? “Changes in learning-relevant areas.” I don't know about you, but I don't want cheesecake and sodas changing any learning-relevant areas in my brain. There is also reason to be concerned about falling into a trap of sugar addiction.10 No, I am not presenting sugar as the new Reefer Madness–style bogey man, but there is some disturbing information we all should be aware of. For example, consuming high-sugar foods and drinks on a regular basis can activate the release of opioids and dopamine, which can lead to cravings and a cycle of consumption that may be significantly harmful to the body and the brain. On the other hand, foods that provide a substantial hit of natural glucose do just the opposite. A decent dose of glucose from real food, the preferred fuel of the body and the brain, usually leaves us feeling satisfied and full. But a meal that is heavy with sucrose, the common added sugar that does nothing good for your body or brain, can actually trigger intense cravings for more of it.11


    It might help us to keep in mind sugar-consumption recommendations from the World Health Organization (WHO) and the American Heart Association (AHA). WHO's official stand for years has been that no more than 10 percent of an individual's daily calories should come from added sugar. In 2014, however, it announced that a consumption rate of 5 percent of daily calories was ideal.12 For an adult with normal body mass, 5 percent of daily calories would be approximately six teaspoons (twenty-five grams) per day. Obviously, small children should consume significantly less than that. Additionally, the AHA says women should keep added sugar to six teaspoons or less per day, nine teaspoons per day for men.13 Based on four grams equaling approximately one teaspoon, those figures equate to about twenty-four grams for women and thirty-six grams for men. For perspective on these recommended limits, the United States Department of Agriculture reports that the average American eats and drinks thirty teaspoons or 120 grams of sugar per day.14 That's twenty-four more teaspoons than the WHO recommends. Try to be aware of how fast sugar consumption adds up over the course of a day. The biggest culprits tend to be sugary drinks, and many experts advise reducing or eliminating them from your diet first if cutting sugar is a goal. Such drinks go down fast, don't leave you feeling full, and can be loaded with obscene amounts of added sugar. Remember that this is not just about calories and belly fat. It's about learning and thinking, too. A 2014 study on how drinks sweetened with sugar or high-fructose corn syrup affected the brains of rats found that daily consumption of these drinks led to reduced memory and learning ability. Interestingly, the impairment was most severe on adolescent rat brains.15


    I'm not obsessive about nutrition, but I do routinely check labels for sugar content, and you might consider doing the same. I am often stunned to discover how much added sugar is in popular foods and drinks. For example, according to its label, an eight-ounce (237 mL) can of Arizona Iced Tea with Lemon Flavor contains twenty-four grams of sugar. A common bottle of Pepsi (20 fluid ounces/591 mL) contains sixty-nine grams of sugar. A venti (8 ounces/237 mL) Java Chip Frappuccino from Starbucks comes with eighty-eight grams of sugar. And a large chocolate milkshake at McDonald's packs a whopping 120 grams of sugar! That's nearly five times the World Health Organization's recommended limit for an entire day in one drink.


    More bad news: Researchers at the University of California's Childhood Obesity Research Center (CORC) found that many of these popular drinks have higher doses of the bad sugar, fructose, than claimed. The study looked at thirty-four popular drinks, including Coca-Cola, Pepsi, Dr. Pepper, Mountain Dew, and Sprite, and found that the fructose mixture was even worse than is generally believed. “We found what ends up being consumed in these beverages is neither natural sugar nor high-fructose corn syrup but a fructose-intense concoction that could increase one's risk for diabetes, cardiovascular disease and liver disease,” said Michael Goran, director of the CORC and the study's lead author.16 “The human body isn't designed to process this form of sugar at such high levels. Unlike glucose, which serves as fuel for the body, fructose is processed almost entirely in the liver where it is converted to fat.” It's probably best to just avoid these liquid nightmares all together. Americans each now consume forty-five gallons of sugary drinks per year. But, as all good thinkers know, popular doesn't necessarily mean smart.


    If you are a daily coffee drinker, take an inventory of what else may be drifting about in there with your coffee. Consider reducing the amount of added sugar or syrups if necessary. I often write at a Starbucks coffee shop and sometimes, in between sentences, I glance up and see scary, terrible things. Parents routinely come in with small children, as young as seven or eight years old, and buy them gigantic, syrup-injected latte monstrosities topped with whipped cream. Not the best way to start a day. Come to think of it, not the best way to start a life. While it is good that Western nations have begun to face up to their problems with soaring obesity and diabetes rates, relatively little attention is given to the specific impact of nutritionally poor diets and added sugar on the brain. This is a clear mistake, given what's at stake. Many researchers are suggesting that excessive sugar in the diet may be linked to an increased risk of depression and dementia. This is not to suggest that added sugar is the cause of all depression and dementia, of course, but it does seem increasingly clear that added sugar is probably a contributing factor in many cases.17 Excessive added sugar also seems to reduce levels of brain-derived neurotrophic factor (BDNF), a chemical substance in our brains that is necessary for learning and memory. Researchers have found, for example, that animals with higher levels of BDNF learn faster and remember better than others.18


    STAND UP AND MOVE


    Everyone knows that physical activity is good for the body. What wasn't known until as recently as the mid-1990s, however, is just how good exercise is for the brain specifically. This goes far beyond trying to drop a few pounds to look good on the beach. Abandon old notions of what it means to be fit and healthy. Obesity, for example, is less deadly than a stagnant lifestyle. One large study found that it is better to be overweight and somewhat active than thin and sedentary. After tracking more than 300,000 European women and men for several years, researchers discovered that a lack of physical activity was associated with twice the number of deaths than those caused by obesity. Even walking at a fast pace for as little as twenty minutes a day has a significant positive impact on lifespan, the researchers concluded in a paper published in 2015.19


    It is clear that one of the many benefits of physical activity is living, and, let's be honest, your brain won't be of much use to you in a dead body. So if you need more motivation to get moving, here it is. Another remarkable study, also published in 2015, looked at the activity patterns and life spans of more than half a million mostly middle-aged people.20 The researchers found that people who did not exercise at all were at the highest risk of early death—no surprise—but those who did just a little, significantly less than the recommended 150 minutes21 of moderately intense exercise per week, reduced their chances of premature death by 20 percent.22 People who hit that recommended 150-minute mark had a 31 percent less chance of dying early. Want even better odds? Consistently exercising 450 minutes per week, an average of a little more than one hour per day, were 39 percent less likely to die early than those who never exercised.23


    In addition to aerobic activity, strength training can also benefit the brain. After all of the research I've done, I strongly encourage a mix of both moderate aerobic training and more intense workouts with weights or strenuous exercises that utilize your bodyweight, such as push-ups and pull-ups, at least three times per week (as long as your doctor has given you the go-ahead, of course). The days of thinking weight rooms are dungeons for meatheads are long gone. Resistance training is for everyone. It is necessary to stress your body with challenging movements if you want to better your chances of being strong and active late in life. A big part of maintaining a healthy brain is getting up off the couch and going outside to try new and challenging activities. But that becomes much more difficult if one becomes hobbled by weakened bones and muscles. Weight training can also lower blood pressure and improve cardiovascular health, which reduces the risk of vascular dementia and strokes.24


    Work by neuroscientist Teresa Liu-Ambrose and her colleagues at the Brain Research Center at the University of British Columbia indicates that weight training is an invaluable compliment to aerobic activity—and that it's never too late to pick up a dumbbell. Her lab conducted the world's first randomized, controlled trial that looked at cardio exercise and weight training on cognitive functions in women with early dementia. “We found that only participants who did weight training showed significant improvements in both memory and executive functions,” explained Liu-Ambrose.25 “This is in contrast to earlier studies on healthy participants that showed cardio exercises to be beneficial. When we performed neuroimaging, we also observed areas of the brain responsible for memory and executive functions showing more neural activity after weight training…. Weight training, even as little as once or twice a week, can minimize the rate of cognitive decline.”


    The evidence linking physical activity to overall health and brain fitness is loud and clear now. An excellent study in Finland tracked about 1,500 people over twenty-one years and found that those who had exercised in some way at least twice a week on average were 50 percent less likely to have dementia than those who were not regularly active.26


    The Mobile Brain


    It is now clear that a moving, sweating body makes the brain happier, healthier, and more productive. But of course this only makes sense. Where is your brain? It rests inside a body that has evolved for mobility. Sitting still for hours, long periods of inactivity, the absence of physical exertion for months and years are all abominations to the human being. For the last two million years or so of our existence, we spent virtually all our waking hours upright and on the move. That's who we are. In prehistory, Homo erectus walked from Africa to at least two other continents, and then anatomically modern humans walked, ran, and paddled from Africa to every continent except Antarctica. They did this over many generations, of course, but they did it. Up until relatively very recently, the best if not only way to find more food or a better, safer place to live was to walk or run to it. Like it or not, you belong to a standing, walking, and running species. Not a sitting and idling species. The sedentary life goes against the grain of what it means to be a human. It's a violation of programming, a rebellion against our inherited genetic legacy—and it kills us. Researchers have discovered that sitting for prolonged periods increases our risk for heart disease, diabetes, and cancer—regardless of regular exercise!27 Even if one walks, runs, swims, or cycles regularly, it may not be enough to compensate for long days of sitting. “It is not good enough to exercise for thirty minutes a day and be sedentary for twenty-three-and-a-half hours,” warns David Alter, senior scientist at the Toronto Rehab, University Health Network, and Institute for Clinical Evaluative Sciences.28 “Avoiding sedentary time and getting regular exercise are both important for improving your health and survival.”


    Moving is as much a part of who we are as a life-form as are language and tool use. The harsh truth is that anyone who does not engage in physical activity on a consistent basis is doing a poor job of being human. This currently popular lifestyle of sitting in chairs, cars, and couches during virtually all our waking hours is new and unnatural. Even as recent as a hundred years ago, most people were on their feet and physically active due to the demands of their daily work. The typical lifestyle today is not what we are supposed to be doing—and our brains and overall health suffer as a result. If you have desk job, adapt to this new awareness and stand up. It's not difficult to elevate a computer monitor or laptop to eye level. There are stand-up desk platforms for sale now or you can do it yourself with a stack of books or a cardboard box. Just make sure you do it. It may feel strange at first, but you will adapt in short time. After all, it's what your body and brain prefer, according to science.


    
      QUIET THOUGHTS ON MEDITATION


      We know moving helps our brains, but what about being still, very still? Although scientists have much to learn, a number of compelling studies indicate that meditation may be a worthwhile activity for our brains and bodies.29 Some research shows, for example, that meditation may provide help to those struggling with chronic pain or depression and improve overall feelings of well-being for many others. It might even change the physical structure of the brain and slow its aging by stimulating the growth of new neurons. One study scanned the brains of twenty Buddhists who regularly practiced meditation and found that two areas of their brains had greater volume than a control group's. If future studies confirm that meditation does indeed grow more neurons, then we should all be doing it because more neurons generally equates to a healthier and longer-lasting brain. Pay attention to this area of research in the coming years. It may turn out that this ancient ritual has a valuable role in the modern world.

    


    The way forward on the matter of physical activity is rather simple. Whenever possible, stand rather than sit; walk rather than stand; and run rather than walk. Just do what you can when you can. Regardless of what popular culture has led you to believe, it is both natural and necessary to move. Those who belong to the sedentary, nonactive herd are not living their lives as fully awakened and alive human beings. This may sound overly dramatic and maybe even a bit harsh, but it is true. Now, before any readers defensively tune me out due to fears that I am going to insist that everyone must run marathons or join a powerlifting club, there is reassuring and encouraging news about all this. According to science, some exercise is profoundly better than no exercise. Even a little activity, engaged in over months and years, can do many good things for your brain.


    Neurologist Paul E. Bendheim believes it may help people to think of their brain as another muscle—the most important one of all:


    Just as you can bulk up a specific muscle through exercise, you can enlarge and strengthen specific regions of your brain through exercise. Sound crazy? Moderate physical exercise, such as walking for at least 30 minutes three or more times per week, increases blood flow to the brain, enlarges your frontal lobes, and adds new memory-recording neurons in your hippocampus. Through exercise you can replenish some of the cells lost in the aging process. Moderate aerobic physical exercise, the type that makes you breathe faster and increases your heart rate, is the most powerful trigger of new cell production in the brain.30


    Exercise stimulates or aids in the growth of new neurons. Reflect on this for a moment. Let it soak in. Exercise grows your brain. It leads to a better, healthier brain, and your brain's fate is your fate. What more motivation does one need to get moving? Remember the glial cells we saw while exploring your brain? They were the ones critical to the ability of neurons to create networks and send signals. Research indicates that exercise also keeps these vital worker cells healthy and productive thanks to increased blood circulation in the brain.31 And remember BDNF, the important chemical substance involved with learning and memory? As I mentioned previously, high-sugar diets appear to hinder the production of it—that's bad. However, exercise seems to boost BDNF levels—that's great.32 This is mind-blowing information, and we are fortunate to live in a time that allows us to know about it and utilize it. Physical activity—in conjunction with learning, good nutrition, and consistent exposure to stimulating environments—produces more neurons and more connections between those neurons. This thickening of the brain jungle is known as cognitive reserve, and the more of it, the better. The greater the synaptic density, the more protected we are from the devastating effects of old age, strokes, and brain diseases. It's like money in the bank. The more of it you have, the more you can afford to lose before it starts to complicate your life. Therefore it makes sense to do things that force your brain to react by growing to keep up. It may well save you and your family from an abundance of misery farther down the road. Scientists have discovered during autopsies, for example, that brains of some elderly people had been ravaged by Alzheimer's disease for years—but no one noticed while they were alive! Their brains had stayed a step ahead of the symptoms because positive lifestyle choices and behaviors resulted in sufficient cognitive reserve to compensate for the destruction taking place.33


    Commit to a life in motion: Go easy at first and make up your mind to stick with it for the long haul. I know personal fitness trainers, and they tell me that about half the people who start exercising quit after a few months or so. Don't be in the half that quits. Pace yourself and consistently reflect on what your efforts are doing for your brain as well as your body. If you find that you hate it, don't give up. Instead, try other kinds of activities, exercises, and sports until you find one or a few that you enjoy. Just be sure to stay active, and you'll reap a lifetime of rewards.


    PHYSICAL ACTIVITY AND DEPRESSION


    Depression is more than sadness. It is a crippling illness, a silent fog of misery that dampens and smothers the spark of life within. At its worst, depression robs its victims of the ability to feel the joy and hope that make the ride of life worthwhile. Not always easy to diagnose and awkward to talk about openly, depression wreaks havoc on both individuals and entire societies. According to the World Health Organization (WHO), more than 350 million people worldwide suffer from it at any given time.34 In addition to the emotional devastation it wreaks on individuals and their families, there is a substantial negative economic impact on society of $30–$44 billion per year.35 Bad as they are, such figures are almost always too low, given the reluctance of many people to speak up about their depression and seek treatment. Sadly, the world continues to lag in both awareness and care for mental illnesses, including depression, despite its prevalence. As many as two-thirds of people with depression don't even understand that they have a treatable condition. Of the people who are diagnosed, about half never received treatment.36 A significant number of people who do reach out for professional help end up being misdiagnosed because many health professionals are not adequately trained to recognize and treat depression.37 In some countries, more than 90 percent of depressed people receive no help.38 And none of this considers all the collateral damage depression inflicts on the families, friends, and coworkers of depressed people. The worst outcome of depression is suicide, of course. About a million people take their lives each year, globally. That's some 3,000 people per day.39


    A popular view of depression in the public these days is that it is simply a “chemical imbalance.” While that is certainly better than blaming demonic possession or a lack of will power, the problem is far more complex than simply running a little low on dopamine, for example. Due to the staggering complexity of the brain, its chemistry, as well as each person's unique experiences and interactions with changing environments, this global pandemic of silent pain has not yet been solved by medical science. Although some medications and treatments work well for some people, there remains a great deal of mystery about the causes of depression and how best to help those who suffer with it. One thing we can be certain of at this time, however, is that physical activity helps many sufferers. The science is clear: Consistent physical activity makes people less likely to come down with depressive symptoms. And exercise often helps those who are depressed to feel better.


    This is important information for everyone because some degree of depression will hit all of us at some point in life. The most unfortunate are those who struggle with severe clinical depression throughout their lives, of course, but even people who do not have that burden will feel depressive symptoms triggered by negative events such as the death of a friend or family member, job loss, or a failed romantic relationship. Fortunately even mild exercise such as walking for twenty or thirty minutes per day seems capable of both treating and preventing both minor and major depression for many people. This is not a flippant tip from a fitness enthusiast or someone's wishful thinking. It is a conclusion backed up by numerous studies produced after decades of scientific work.40 Physical activity is a powerful way to push back against this cruel darkness and bring help to one's brain when it needs it the most.


    This makes some form of physical activity a must for all who desire to get the most from their brains and feel as good as possible as often as possible while navigating through life. An important 1999 study by Duke researchers showed that a consistent exercise routine can be every bit as effective as prescribed medicine for severe depression.41 John J. Ratey, an associate clinical professor of psychiatry at Harvard Medical School, points his patients and students to that study with enthusiasm. Ratey writes about it in his book, Spark: The Revolutionary New Science of Exercise and the Brain:


    The results should be taught in medical school and driven home with health insurance companies and posted on the bulletin boards of every nursing home in the country, where nearly a fifth of residents have depression. If everyone knew that exercise worked as well as Zoloft, I think we could put a real dent in the disease. The beauty of exercise is that it attacks the problem from both directions at the same time. It gets us moving, naturally, which stimulates the brain stem and gives us more energy, passion, interest, and motivation. We feel more vigorous. From above, in the prefrontal cortex, exercise shifts our self-concept by adjusting…serotonin, dopamine, norepinephrine, BDNF, VEGF, and so on. And, unlike many antidepressants, exercise doesn't selectively influence anything—it adjusts the chemistry of the entire brain to restore normal signaling. It frees up the prefrontal cortex so we can remember the good things and break out of the pessimistic patterns of depression. It also serves as proof that we can take the initiative to change something. This paradigm holds true for exercise's effect on mood in general, regardless of whether we're depressed or coping with some nagging symptoms. Or even if we're just having a bad day.42


    THE SLEEPLESS BRAIN


    Sleep ought to be the easiest thing we do, right? We get tired, we lie down, and we fall asleep. What's the big deal? And since we spend a third of our lives asleep, one would think that we all would be very good at it. Unfortunately, it must be more difficult than it looks because millions of people can't seem to get it quite right. Forget credit-card debt, student debt, and the national debt. Sleep debt is the real crisis, accounting for illnesses, accidents, deaths, economic waste, and the loss of vast amounts of intellectual potential. The toll that insufficient sleep takes on the human body is clear and well documented. The risks of cancer, diabetes, heart disease, strokes, and obesity go up as the hours of nightly sleep go down.43 Poor sleep habits have now been linked to increased risk for Alzheimer's disease, too.44 Additionally, too little sleep can also pull down our moods. So much so, for example, that a bad night's sleep can have a greater impact on one's enjoyment of the following day than do problems with marital status or income.45 Do not make the mistake of underestimating the impact of sleep deprivation on the brain. No matter what you are doing, a sleepy brain is not likely to be at its best.


    Not only can lack of sleep make some routine activities like driving more dangerous, make our bodies less resistant to infections, and help us along to an early grave,46 it can also negatively impact the workplace culture by eroding various social graces and moral restraints. A psychological study published in 2011 found that employees were more likely to show negative and unethical behavior at work if they had received less than six hours of sleep the previous night.47 Previous research had found that sleep deprivation doesn't affect logical reasoning but can hinder the function of the prefrontal cortex, which helps us to regulate negative feelings and hostility toward others. It makes sense, then, that resisting negative urges in the workplace might be more difficult for sleep-deprived workers than it would be for well-rested ones.


    Once again, a little education and awareness would probably go a long way. Sure, almost everyone already knows that sleep quality and quantity affect mood and physical energy. But there is so much more to it than just that. Perhaps if more people understood how important sleep is to their ability to learn, remember, create, and think, as well as how significant it is to their long-term brain health, they might make it more of a priority. Before writing this section, I asked several people to give me their off-the-cuff answer to a basic question: What is sleep? The most common response I heard was some version of, “Sleep is rest.” It is understandable that people would say this, of course. It's not wrong. Sleep is a form of rest. But so much more is going on during sleep that “rest” hardly scratches the surface. Unfortunately, this information is not included in the educational experience of 99 percent of people. So they assume sleep is a form of hibernation or cryogenic suspension, just a nightly vacation for the body and brain. The reality, however, is that while we sleep, our brains remain hard at work.


    Scientists have known for a long time that some parts of the brain are active during sleep. But they thought this was related only to breathing, keeping our hearts pumping, and other basic physiological maintenance duties. Then researchers figured out that sleep held some great importance with learning and memory. But what? While sleeping, our brain sorts memories, selecting some for long-term storage. It even reenacts or practices many of the things we learned or experienced during the day in a way that activates the same areas of the brain that were involved when it happened while awake. It does this in order to lay down memories deemed important so that they will be available in the future.48 This gives weight to the old adage that it's better to get a full night's sleep after studying for a little bit than it is to have an all-night, caffeine-fueled cram session the night before a test. This is exciting stuff. Our brains are physically changing during sleep. There is more than electrochemical business underway. Dendrites, those little spikes we saw sprouting from neurons during our brain tour, grow and make connections during sleep toward what appears to be the formulation of long-term memories.49 Neurologist Bendheim sums up the profound importance of sleep:


    We often think of sleep as not doing anything, but…while you sleep, parts of your brain are hard at work building stronger, lasting memories and practicing tasks you learned the day before. Sleep improves all other critical brain functions—learning, thinking, planning and executing complex goals, creativity and problem solving. Restful, restorative sleep is essential for overall health. You will live longer and in better brain and body health if you pay attention to sleep.50


    An important 2014 study looked at the role of sleep and false memories. Researchers found that sleep deprivation not only can impair real memories but also raises the risk of developing false memories.51 This is no trivial finding. The impacts of memory systems derailed by lack of sleep can be large and small. Imagine being on trial for a crime you didn't commit, for example, and the prosecution's star witness stayed up all night watching pay-per-view movies in the court-provided hotel suite. Imagine arguing with a sleep-deprived spouse about something you are pretty sure you never did. But maybe you did do it and aren't sure because neither one of you got much sleep the previous night. And, finally, midnight snackers take note, scientists recently found that rats who woke and ate during their normal sleep times scored lower on memory tests.52 Let there be no doubt about it: Bad sleep is incompatible with good thinking.


    WHAT ARE THE BEST TIMES FOR GOOD THINKING?


    Can chronobiology, the study of our natural twenty-four-hour cycles, help us use our brains better? It would seem so because scientists have tracked circadian rhythms and tested the mental performance of subjects with interesting results.53 They found that daily fluctuations of body temperature have a significant impact on mental abilities. When our temperature dips below 98.6°F/37°C, we aren't as sharp and thoughtful. The best times to do challenging brain work seems to be mid-morning to noon and again between 4 p.m. and 10 p.m. Brains tend to bog down between 2 p.m. and 4 p.m., but not because of lunch as you might suspect. Researchers accounted for size of midday meals or skipping lunch all together and found that body temperature was the more important factor. So maybe a hot shower or a brief workout to warm us up is the answer if we need more afternoon brainpower.


    A surprising twist to this is that the downtimes in our circadian rhythms may be the best time for creative work.54 Perhaps when our brains are less capable of maintaining strict discipline of focus, they tend to roam more freely, which can lead to greater creativity. Therefore it may be best to try to match the type of task to the current state of our body. So when one is warm and alert, balance the checkbook. When one is sub-98.6° and a bit groggy, work on those song lyrics.


    The key takeaway points of this chapter may be easy to understand and agree with—make smart food choices, exercise, and get enough sleep—but those three challenges can be difficult to consistently achieve in the long term. Modern life is demanding and complex; distractions and temptations are everywhere. The best motivation to get on track and stay there is making sure you are fully aware of the physical brain in your head and why it matters so much to treat it well. Once we accept the connection between the state of our brain and the quality of life, the easier it becomes to do the right things. Unfortunately, the brain is hidden away behind walls of bone, flesh, and blood. We can't see it in the mirror every morning. But it's always there, nevertheless, and it's being shaped every moment, for better or worse, by the decisions we make.
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    “Hope clouds observation.”


    —Frank Herbert, Dune


    A few years ago, I gave a talk in Southern California about one of my books, 50 Popular Beliefs That People Think Are True, which surveys many extraordinary claims from a skeptic's perspective. I'm a fan of all things related to space, and alien talk of any kind is rarely boring, so I was pleased when UFOs came up during question time. I covered the usual bases that one does on this topic. I encouraged my audience to remember that the U in UFO is supposed to mean “unidentified,” which is what most UFO sightings are. Just because we may see something in the sky that is not an obvious plane, helicopter, or hot-air balloon doesn't mean it must therefore be a spaceship from another world. Unidentified means unidentified, not (yet) identified. Sometimes we just have to live with unanswered questions. Yes, one can make a reasonable case for intelligent life possibly and even probably existing elsewhere in the universe, but raising possibilities is far from showing that it does or that any of them are here.


    I poked a few holes in the ancient-alien-astronaut idea, touched on the real story behind the Roswell story, and offered some more-likely-to-be true explanations for alien-abduction claims. But for some people those explanations are never enough because they saw it with their own eyes. Personal experience, as veteran paranormal investigator Benjamin Radford stated in chapter 1, is probably the most common reason people believe in unusual and unlikely things. For this reason, I make a sincere effort to explain that we are all capable of having profound, realistic, exciting, scary, even life-changing experiences within the confines of our skull. These events may feel real in every way—without actually being real. It is important for people to understand the basic limitations of the human vision system. For example, it is virtually impossible to accurately gauge the size and distance of an unidentified object in the sky. It easily could be significantly closer or farther away than one thinks it is. This means that the “gigantic object” an eyewitness observed maneuvering at speeds that were much too fast to be a conventional Earth aircraft could easily have been nothing more than a child's balloon blowing around in the air much closer than the observer realized. If we look up to the sky and see the clear outline of an airplane, we can probably accurately judge if it's relatively close or far away. Why? Because we know the approximate size of airplanes and our brain will do an instant calculation based on planes we have seen before. (Although even this can easily go wrong if one happens to be looking at a flying scale model of a real aircraft.) But if it's an object with an outline we can't readily identify, size and distance errors come fast and easy. This is why so many people mistake the planet Venus for an alien spaceship in our atmosphere, despite the fact that it's more than seventy million kilometers away.1


    We like to think that “seeing is believing,” but often it is the exact opposite: believing is seeing. Much of what we “see” and how we make sense of the world around us is shaped by our past experiences and current beliefs. A primary tenet of good thinking is that we can't always trust our own senses, especially vision. First of all, we are set up to see things we want to see or expect to see because the brain is always looking for shortcuts to save us time and cut down on information clutter. When you look out at a typical street scene, for example, you may think you are seeing most of the people, cars, and buildings fairly well at any given moment. But you aren't. Not even close. Your brain only shows you one very small area of focus in any given moment. Whether or not you realize it, more than 99 percent of the scene is not in focus. It can't be. It's too much data for your brain to tackle at once. Your eyes dart around to various points to build a helpful though incomplete image in the brain. These eye movements are called saccades. In addition to this, the brain plugs in elements it assumes are there and feeds you a somewhat made-up and mostly fuzzy image of the entire scene. This happens every time we open our eyes. It tries to make the scenes we look at useful and sensible as well as provide them to us as fast as possible. Most of the time this system works well for us. Sometimes, however, it makes us miss important things or believe that we saw something that was never there.
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    Fig. 5.1. Most people assume our vision is similar to a camera that has the ability to take in a broad scene with most of it in sharp focus. The reality is far different, however. Our actual field of focus at any one moment is extremely limited. Outside of our casual awareness, our eyes compensate for this limitation by rapidly darting around to numerous points of focus. Our brains also fill in gaps in visual data by showing us what “should be there” or “probably is there.” Compare these two versions of the same Paris street scene. The top image is a standard photograph. The bottom image suggests how the same scene would look to a human observer who is looking at the two people walking in the lower right corner. With this in mind, it is easy to understand why eyewitness accounts are unreliable. Images by the author.


    Our vision is, to a degree, at the mercy of our beliefs and memories. Don't you think it's odd, for example, that people who already believe in UFOs, Bigfoot, angels, and ghosts are usually the same people who claim to see those things? Why don't skeptics have these encounters at the same rate as believers? A person who believes that extraterrestrials routinely visit the Earth and sees an unidentified object in the sky is more likely to “see” an alien spaceship because that person's brain might easily fill in a few details to the scene that it assumes should be there—but are not in reality. Finally, there is this clincher against relying too heavily on eyewitness accounts: We don't really see anything. I'll explain that in more detail shortly.
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    Fig. 5.2. If you see a white triangle and a white square—even though they are not actually there—then you should know better than to ever place total trust in your brain's vision system. I created the black objects in a way that suggests the existence of a triangle and a square, but nothing is there other than suggestions. It has been well established by psychologists, brain scientists, and magicians that we often see things that do not exist in the way our brain presents them to us. Sometimes we see things that do not exist at all. This is important to remember when you observe something strange or someone tries to convince you to believe in something strange that he saw. It's crucial for good thinkers to know that our eyes are a relatively small part of a theater production that is the brain's visual system. Illustration by the author.


    It has been my experience that people are naturally fascinated about human vision and are eager to learn all about how it works, yet they still find it difficult to let go of the trust and confidence they place in what they see. Most people are quite sure that their own eyes, at least, would never lie to them. But all eyes lie. Well, not the eyes, actually. It's the brain that is less than honest. Every time we—you, I, and everyone else—open our eyes, we are being conned. The brain shows us a version or interpretation of the world we direct our eyes at. Anyone who claims to have seen something extraordinarily weird or important must address this problem. We aren't reliable that way, and the best that can be said about people who think differently is that they just don't appreciate the limitations of human vision. One may “see” a ghost, no doubt. I'm sure many sane, intelligent, and honest people have. But that doesn't mean the ghost is really there. Maybe it is, but you, me, or anyone else “seeing” it is just not a good enough reason to believe in its existence.


    I have learned that it is not always easy to cast doubt upon a claim based solely on an eyewitness account, because people can be easily offended. They interpret a skeptical reaction to their eyewitness account as a personal attack, as if it is to say that they are dishonest, are stupid, or can't see well. It has nothing to do with any of that, of course. It's about having that human vision system. This is yet another reason why all of us should learn early in life just what is really going on inside our heads. The vast majority of people alive on Earth right now think that their eyes and brain serve up an honest and accurate image of the reality before them. They have no idea that this is completely wrong. Because societies fail to teach Human Vision 101 to every young child in every school, the erroneous assumption that human vision is reliable lives on with no end in sight. It is considered common sense that we see what we look at. But scientists know differently. For example, when people look at a scene, they feel that they see it in detail and would notice any significant changes. But this confidence is unwarranted. Numerous experiments have shown that significant and large-scale changes can be made to scenery and people are likely to miss it.2


    While I was interviewed about supernatural and paranormal beliefs on a radio show, the host asked me an outstanding question. What would it take, he asked, to convince me that ghosts are real? Would seeing one in my bedroom, for example, be enough? I thought about it for a moment and then answered. “No,” I said, “it wouldn't be enough.” No matter how real the image of a ghost before me appeared to be, no matter how convincing it was in the moment, simply seeing it would not be enough. My first thoughts would be that I was experiencing a dream, an imagination, pareidolia, a hallucination, or a hoax. Wait, that's not completely honest, of course. My first thought after seeing a ghost in my bedroom would be to run or hide under the bed. But my second thought would be those other, more-likely explanations. I hope that I would do the sensible thing and doubt myself. I would seek confirmation from somewhere other than my lying eyes. No doubt the experience would be unsettling and I might even feel that it was real for the rest of my life. Intellectually, however, I would have to stop short of concluding that ghosts are floating around among us because science has revealed to us that human vision is unreliable in many ways. Even though I could not disprove the existence of ghosts or ever be completely sure it was all in my head, I would still need more evidence. This is not stubborn, closed-minded skepticism at its worst. This is skepticism at its best. When we understand and appreciate how the brain perceives the world around us, we will know better than to give over total trust to our senses when the stakes are high.


    YOUR BRAIN IS A TIME MACHINE


    Now that we know our brains interpret input from the eyes and construct images, we understand that we are not watching a live video feed, as most people think. It's more like we watch a reality-based play staged for our benefit by the brain. Even weirder, we see scenes that do not exist in reality at that moment. The brain shows us the future, or it tries its best to.


    Have you ever wondered how professional baseball players hit fastballs traveling in excess of ninety miles per hour? You didn't really think they did it by “keeping their eye on the ball” did you? With apologies to baseball coaches everywhere, it is impossible to visually track a fast-moving ball—or spear, fist, or car, for that matter. It can take as long as a tenth of second for the brain to process visual information. This is way too slow to duck, hit, or catch a high-speed object coming at you. We “see” it only because the human brain fills in or makes up information to help us. The baseball player's brain shows him the projected or expected location of the ball even though it's not there yet. Our brains make up lost processing time by creating an image that we couldn't really have seen, because it hasn't happened yet. Without this ability to “see” a ball or projectile farther along its path than it really is, every game of catch in the backyard likely would end in injury. “The image that hits the eye and then is processed by the brain is not in sync with the real world, but the brain is clever enough to compensate for that,” explains Gerrit Maus, a cognitive neuroscientist and expert on visual perception.3 “What we perceive doesn't necessarily have that much to do with the real world, but it is what we need to know to interact with the real world.”


    The brain fills in a lot more than just fast-moving baseballs for us. Even when we casually scan the world around us, the brain takes many liberties. It only makes sense that our brains would do this. We can't possibly process and store every bit of information in most scenes we look at, so our brains don't even try. Our brains never evolved that capability, because doing so would overload our neurons and blow up our networks. Besides, most of what we look at is not useful information. The solution is to edit the input liberally in the name of efficiency. We don't need to visually process the tiniest pebbles on a path in front of us, just the ones big enough to potentially trip us. There is no reason to see every leaf in great detail on a hedgerow that contains thousands of leaves. We definitely don't need a high-definition mental rendering of every hair on the dog across the room. Most of the time, we just need to see that it's a dog. We do not see like a camera. We do not capture clear, focused images of wide areas before us. It is easy to overestimate what we are taking in visually, and this makes people unnecessarily susceptible to judgment errors regarding what they did or did not see. Compromised focus on the periphery is one thing, but what about your blind spot? Or didn't you know that each one of your eyes has a blind spot? It exists because of the way our eyes evolved. Remember, evolutionary changes happen on the fly. A whale cannot be placed into dry dock for upgrades, gazelles can't give up the ability to run from predators while nature tinkers with their ligaments and tendons, and vertebrate eyes couldn't go dark while the pressures of natural selection shaped them.
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    Fig. 5.3. An illustration to reveal blind spots in human vision. Illustration by the author.


    Look at the image on this page. Now hold the page at arm's length from your face, close one eye, and focus on the crosshairs at the center of the image with your open eye. Now slowly bring the book toward your face. Keep looking directly at the crosshairs. At some point, one of the black squares will vanish. When this happens, stop and hold the book in that position. The black square has met with your eye's blind spot. It will reappear when you move the book backward or forward from that point. We all have a blind spot in each eye because the optic nerves passes through the lining of photoreceptor cells, which leaves a small area without the ability to receive light input. But that vanishing black square or the fact that you have a blind spot is not the most interesting thing going on here. The most important takeaway is that your brain is showing you something that is not there. Repeat the experiment. Keep looking at the center of the whole image and notice that the underlying grid pattern continues through the area where the black square was—even though there is no background grid pattern there. Do the experiment again if necessary. Pay close attention to the area where the black square should be but has vanished. What do you see? A ghost outline of the black square? A tiny black hole devouring all light and information? No, you likely see the continued grid pattern. What's going on? How can we see this grid continue over the area where the black square is? Remember that it's still there on the page, obscuring the grid pattern, whether we see it or not. This is something that your brain does all the time. It's filling in information that it is not getting from the eyes because it assumes it should be there. You brain is showing you an image that is not real but that it expects to be there. Good thinking demands that we be aware of standard brain behaviors like this because they can trip us up in unexpected ways throughout life.


    We also have a tendency to miss unexpected things even while staring right at them. Scientists Christopher Chabris and Daniel Simons imagined and produced a brilliant experiment that exposes a common human vulnerability named inattentional blindness. Every good thinker needs to know about it and watch out for it. Simons and Chabris asked volunteers to count the number of passes with a basketball executed by one of two teams in a short video. While not overly difficult, the task does require some concentration because players move around while passing the basketball. When the video ended, test subjects gave their pass counts. But that was just a ruse Chabris and Simons used to get them to focus their attention. The real test was whether or not they saw the gorilla. Gorilla?


    Yes, during the video, a person in a full-length gorilla costume walks into the shot, in plain view, walks between the players, pounds its chest, then exits to the left. The gorilla is on screen for about nine seconds. It may surprise you to learn that about half of the people who participate in this experiment fail to notice the gorilla, even though the ball they are watching closely passes directly in front of the stationary gorilla. No good thinker should ever forget that as humans we are capable of staring at and focusing on a scene right in front of us yet miss something as large and out of place as a gorilla.4


    Even though our visual system routinely fails to show us everything that is there and routinely shows us things that are not there, it still works well for us most of the time in most situations. What we all need to guard against are those moments when the brain presents to its owner the image of a man in a blue shirt killing someone across the street or a twelve-foot-tall mystery primate foraging for berries in the backyard. It is in moments such as these—moments that have a strong influence on your belief whether or not something unexpected is happening—that we must remember our basic brain knowledge and ask ourselves how far we can trust this crafty and creative visual system. Maybe that murderer did have on a blue shirt, and maybe Bigfoot really was in your backyard, but can you be 100 percent sure? Vision and doubt go well together when good thinking is the goal.
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    Fig. 5.4. The fascinating “Checker-Shadow Illusion” illustrates how our visual system presents us with images that are not faithful to reality. Our brains make assumptions, adjustments, edits, and embellishments in an attempt to be efficient and feed us useful information. Usually it works just fine. Sometimes it causes trouble because it means we cannot always trust our eyes. The Checker-Shadow Illusion is a creation of Edward Adelson, a professor of vision science at MIT in the Department of Brain and Cognitive Sciences. The “A” and “B” squares are the same color. If you don't see it that way, it's because your brain is making assumptions based on cues in the scene, causing you to see the “A” square as significantly darker than the “B” square. It is not, however. Both squares are the same color. If you struggle to see this, even with the added bars on the right image, cut out two holes in a sheet of paper that reveals only the two squares in question and you will see that they are the same color. Images © 1995, Edward H. Adelson.


    SEEING, HEARING, AND SMELLING…NOTHING


    Not only do our brains routinely remove and fill in information meant to be true to our surroundings, they also occasionally present us with wholly manufactured sights, sounds, smells, and other sensations that have little or nothing to do with the reality around us. Hallucinations can fool us so well because they run through the brain in much the same way as legitimate sensory input is processed. For example, the brain of a blind person experiencing a visual hallucination may be active in the same region as a person with sight who is looking at something. It's as if the brain fools itself.


    According to the US National Institutes of Health, there are many causes of hallucinations. Some include being under the influence of alcohol or drugs or suffering from dementia, fever, epilepsy, mental disorders such as schizophrenia, and even liver or kidney failure. They neglected to mention one, however. Being human is another common cause of hallucinations. Experts consider them to be quite normal in some situations. Seeing or hearing the voice of a recently deceased person you knew well, for example, is not uncommon and is probably associated with normal grieving.5 Given the way our brains work when it comes to sensing and processing the outside world, we should not view hallucinations in general as unnatural or odd. Leading neuroscientist V. S. Ramachandran addresses this in his book, The Tell-Tale Brain: “Indeed, the line between perceiving and hallucinating is not as crisp as we like to think. In a sense, when we look at the world, we are hallucinating all the time. One could almost regard perception as the act of choosing the one hallucination that best fits the incoming data.”6


    Several years ago, I spent four days and nights alone on a small, deserted island in the Caribbean. I had imagined it as a secular vision quest or spiritual retreat minus the spirits. It was to be a break from the noise of civilization that would allow me some time to relax and think. Thanks to the constant shuffling of rats and land crabs in the bushes around me, however, there scarcely was a single quiet moment on my “deserted” island, especially at night. A few times, I thought I might have heard the distinct sound of human steps. But when I peeked out, no one was there. I suppose my brain was just working overtime to find an important pattern within the noise.


    One night, while sitting on the dark beach and looking up at a spectacular display of stars, I heard someone yell my name above the sound of the waves and wind. I didn't think I heard it; I heard it. My head turned immediately toward the direction I believed the voice had come from. I was certain it happened, so much so that I looked around to see if I could find who had called out to me. I was even worried that drug smugglers may have come ashore until I realized that it was unlikely that they would know my name. Finally, after confirming that I was still alone on the island, I looked within. “Must have imagined it,” I told myself before putting the yell out of my mind and returning to my tent. I knew enough about the human brain to conclude that it had probably been an auditory hallucination, perhaps brought on by the unique loneliness I was experiencing. I had placed myself in the highly unusual situation of going days and nights without hearing another human voice. I missed my wife and children. I missed TV, the Internet, and my bed. My brain probably was somewhat disoriented and perhaps stressed by all this, so something odd fired off within as a result. I'm still open to the possibility that someone was on the island, shouted my name that night, and then slipped away out to sea. But the more reasonable explanation is that it was all in my head.


    Good thinking requires us to be aware of how our brains can and do present us with experiences that feel completely real but are not. We should also understand that such events are a normal part of being human. They are common to all societies, all time periods, and all varieties of people, so keep this possible explanation in mind when weird things happen to you or someone close to you. The good thinker remembers the limitations and the unexpected potential outputs of human sensory perceptions. After all, it does little good for one to embrace critical thinking and adopt a stance of positive skepticism, only to squander that foothold in reality by placing too much trust in uncertain sights and sounds.
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    “Every act of perception, is to some degree an act of creation, and every act of memory is to some degree an act of imagination.”


    —Gerald M. Edelman, Nobel Prize–winning biologist, The Brain


    The classic zombies of horror fiction are something more than animated corpses. They are unique monsters who frighten us in a slightly different way because they are people without memories. Zombies may move about but are not considered alive because they have no identity, no consciousness. The zombie is a creature who has been stripped of its past and now exists on pure instinct. The next meal is all that matters. Only people who have been robbed of their memories could be described as “the undead.” Perhaps we shudder at the thought of zombies not only because they are decomposing and hungry but also because we sense in them something about our own vulnerability.


    Memories are fragile things. Even minus the bite of a zombie, we forget so much. Our past continually recedes farther from us. Precious memories grow dimmer each day. And the loss of memory equates to losing whatever it is we think of as being truly alive. Does this mean we die a little bit with each lost memory? I think so, because our past is our life. Without it we are the undead.


    Understanding how memory works and doing whatever we can do to protect it would seem to be high priorities given what is at stake. Yet once again—other than psychologists, psychiatrists, and neuroscientists—few people are ever taught the basics of human memory in school, and almost no one bothers to learn about it on her own. As with so much of the brain, there is still a great deal of mystery surrounding memory. For example, no one knows precisely how an experience is encoded and stored in our brains. Fortunately, however, more than enough is known right now to both fascinate and motivate us to make immediate lifestyle changes if needed to aid and protect our brain's memory systems.


    The first thing everyone needs to know about memory is that there is nothing like an organic hard drive or DVD recorder at work, busily recording and documenting life experiences for later retrieval. Human memory is radically different from that. Misconceptions about memory are the norm, so don't feel bad if your understanding is inaccurate. What matters is that you gain a realistic conception of memory so that you can reduce the rate of memory-related errors in life. As covered during the tour of your brain in chapter 3, sensory information—a few sight or sounds, for example—comes into the brain and is routed to the hippocampus—the little seahorse in your brain. The hippocampus combines that information into a single memory, then, if it's deemed worthwhile, it is passed on to be stored somewhere in the brain as a long-term memory. If, however, the event or experience is extraordinary or dangerous, the information is also likely to pass through the amygdalae, where it will be tagged or coded as something special. This is why you are more likely to remember kissing a cute classmate or being punched by the school bully than you are some random math quiz from eighth grade.


    The hippocampus also plays an interesting role in the retrieval of memories. It acts as a kind of news editor or film director that gives us a version of our past intended to be relevant and useful in the moment—accuracy be damned. The priority is to help us cope in the present and plan for the future rather than relive our past with perfect precision. It's very important that we understand this. Present and future needs trump the past in the name of immediate utility. Again, this is something a good thinker would need to know about when trying to make the best possible decisions about important matters that involve memories. It is vital to second-guess our recollections and seek corroborating evidence whenever something important depends on a specific memory.


    A telling 2011 study showed just how far the public's understanding of memory strays from the scientific consensus. Researchers asked people basic questions about memory and then compared their answers with those of an expert panel made up of sixteen professors who each had more than ten years of experience in memory research.1 Some key results:


    
      Video Memory


      
        
        
        

        
          	• 63 percent of the public surveyed either strongly agreed or mostly agreed that human memory “works like a video camera, accurately recording the events we see and hear so that we can review and inspect them later.”

          	vs.

          	• Zero percent of the experts strongly agreed or mostly agreed that memory is like a video camera. An overwhelming majority, 93.8 percent, strongly disagreed.
        

      


      Confident Testimony


      
        
        
        

        
          	• 37.1 percent of the public strongly or mostly agreed that “the testimony of one confident witness should be enough evidence to convict a defendant of a crime.”

          	vs.

          	• Zero percent of the experts strongly or mostly agreed with this. 93.8 percent strongly disagreed.
        

      


      Hypnosis


      
        
        
        

        
          	• More than half of the public surveyed, 54.6 percent, strongly or mostly agreed that “hypnosis is useful in helping witnesses accurately recall details of crimes.”

          	vs.

          	• Zero percent of the experts felt the same way about hypnosis and witnesses. A majority, 68.8 percent, strongly disagreed.
        

      

    


    Perhaps the most important thing we all can remember about memory is that it is associative and constructive. One memory is tied to other memories, and all memories are custom-built, stitched together by the brain from portions of available information—real or imagined, related or unrelated. In short, our memories are creations that may or may not be based upon real events, and the brain's filing system is far from ideal. Although the hippocampus plays a prominent role in memory, it is not “the place” where all memories are stored. They are spread around throughout the cortex. Memories also are not stored in anything approaching the orderly system utilized by computers. That would be far superior to what we have and would save us from our struggles to remember things when we need to. In fairness, however, computers didn't have to come together over hundreds of millions of years via genetic mutations and the pressures of natural and sexual selection. Remember, living populations don't get the luxury of a pause or time-out for more sensible reengineering. They have to keep living and functioning as changes take place.


    Associative memory is an often illogical system, far different from the way we would organize memories if we could design the brain. We certainly don't handle our computer data this way. Imagine if you saved your family's secret spaghetti-sauce recipe in a file labeled “May 3, 2015” because you happen to have worn a red shirt on that date and spaghetti sauce is also red. This associative filing system in our brains is why a specific smell or sound may bring up a memory even though the smell or sound wasn't an important element within the original experience. For example, the smell of diesel exhaust sometimes reminds me of Kathmandu, Nepal. There are many more relevant and important things than diesel exhaust associated with that fascinating city, of course, but my brain has encoded an association, and the smell triggers my memories of breathing there, which then brings up many more memories of my time spent there. For the same reason, it is common for certain songs to stir up memories from our lives when those songs were hits and were heard often. We remember the song and then, thanks to our brain's system that files away memories based on associations, we may remember events and people from the time we heard the song long ago.


    We need to accept that our brains are not filled with isolated clusters of data neatly filed away according to date or subject to await prompt retrieval when needed. New York University psychology professor Gary Marcus describes our memory as contextual and believes it may have evolved as a hack, “a crude way of compensating for the fact that nature couldn't work out a proper postalcode system for accessing stored information.”2 But, he explains, our brain's way does have its virtues. “For one thing, instead of treating all memories equally as a computer might do, context-dependent memory prioritizes, bringing most quickly to mind things that are common, things that we've needed recently, and things that have previously been relevant in situations that are similar to our current circumstances—exactly the sort of information we tend to need the most.”


    “We're more likely to remember what we know about gardening when we are in the garden, more likely to remember what we know about cooking when we are in in the kitchen. Context, sometimes for better and sometimes for worse, is one of the most powerful cues affecting our memory.”3 According to Marcus, we pay a price in reliability for this contextual memory: “Because human memory is so thoroughly driven by cues, rather than location in the brain, we can easily get confused.”4


    Understanding how memory works can have practical payoffs for people who need to learn large amounts of material for school or work. There seems to be a consensus among experts that multiple short study sessions are more effective than are marathon “cramming” sessions just before an exam. Two study periods on consecutive days, for example, is likely to result in twice the amount of learning as a single study period of the same total time duration.5


    If you want to enhance your ability to remember new information, you might also give some thought to what you do immediately after you learn it. I read an intriguing study that showed how wakeful resting, simply closing one's eyes and relaxing for a brief period, after a study session can help one better retain the information than if she or he immediately moved on to other activities. This is invaluable information for those of us living in increasingly busy, noisy, and information-soaked societies. Anyone studying for a final exam or preparing for a presentation at work might be wise to resist turning on the television or texting friends the instant studying is completed. Instead, lie back, close your eyes, and do nothing for at least ten minutes. Give your brain a chance to finish its neural processes and lay down those memories in a way that will make them available to you next week, next month, and next year. Don't waste your effort. “Indeed,” explains psychological scientist Michaela Dewar, “our work demonstrates that activities that we are engaged in for the first few minutes after learning new information really affect how well we remember this information after a week.”6 Finally, if one wants or needs to remember something important, write it down as soon as possible and in as much detail possible. Offload vital information, appointments, or responsibilities to a sheet of paper or a digital document. This is an incredibly simple and effective way to safeguard ourselves against problems stemming from inaccurate memories, yet few of us do it enough.


    We also need to be fully aware of what it means for us that our memory is constructive in the sense that recollections of past experiences are assembled from bits of information. It is crucial for us to understand that our brains tell stories about past events. These stories may be based on sights, feelings, smells, things heard, and so on. But they must never be thought of as completely faithful transcripts or replays. Neither a memory's clarity nor our confidence about it means much. Don't let that popular video-camera concept creep into your mind. It's wrong, and it leads to unwarranted confidence in memories. There is no recording to play, only a story to tell. Human memories about past experiences come to us in a way that is similar to how archaeologists use bits of information—artifacts—to construct stories about past people and events.7 “To build a truly reliable memory, fit for the requirements of human deliberate reasoning, evolution would have had to start over,” explains Marcus. “And, despite its power and elegance, that's the one thing evolution just can't do.”8


    To make matters even more challenging, personality and self-perception can influence our memories. In addition to supplying us with customized memories intended to assist with present challenges and future planning, our memory system is also set up to help us feel okay about ourselves whenever possible. This can lead our brains to distort particular memories or make them unavailable to us. For example, if you happen to be an extrovert who prides himself on being popular, attractive, and funny, you may not recall that one party in high school when nobody laughed at your jokes and everyone drifted away from you because someone cooler and better-looking was dominating center stage.


    In defense of the brain, it is important to point out that the stories our brain tells us about our past may be incomplete, imperfect, or scarcely reality based, but they were never meant to be otherwise. Our memory system works well enough for us during most of our waking hours, and that's the point. The primary goal has always been surviving and functioning well in the real world. The brain has never been concerned with providing total accuracy, because it's unnecessary most of the time. To survive, our ancestors needed to remember the important things, like where predator cats like to ambush Australopithecines, not trivial details such as the cats’ eye color. Your brain is not a courtroom stenographer. It is a make-do, can-do organ with limited capacity and a penchant for down-and-dirty efficiency. It doesn't supply you with every bit of data your senses took in during your high-school graduation ceremony because (a) you don't need it and (b) even the magnificent human brain has storage limitations. If we remembered everything about everything, we would drown in meaningless data. Does it really matter what style of shoes the principal was wearing when she handed you your high-school diploma on graduation day? It's not likely to ever be important information so, even if you did notice her shoes that day, the brain lets it go. I have noticed that many brain researchers today don't describe the brain as a warehouse for shelving memories. They emphasize the more creative side of remembering. For instance, “The purpose of human memory is ultimately not to store information but to organize this information in a manner that will be useful in understanding and predicting the events of the world around us,” writes UCLA brain researcher Dean Buonomano in his book Brain Bugs: How the Brain's Flaws Shape Our Lives.9


    An aspect of memory that is especially disturbing—and crucial for good thinkers to be aware of—is just how easy it can be to contaminate, alter, or fabricate memories. For example, if a police officer asks a witness to describe the coat worn by a murder suspect because it's a cold day and the officer assumes the suspect had been wearing one, the witness might share his or her memory of the coat in great detail, describing the length and color—even if the murderer wasn't wearing one. The witness wouldn't necessarily be lying. She or he would “see” the coat in her or his memory because the memory had been altered by a suggestion. A law-enforcement official who understood the risk of influencing recall would make sure to simply ask the witness to describe the suspect and leave it at that. I spoke to a retired police detective about this, and he told me it was a significant concern. He said he was well aware of how easy it was to alter a witness's memories by being careless with the wording of a question. A big worry he had was doing it unwittingly. The best way to get to the truth, he explained, was to hope for multiple witnesses so that a consensus could be found in their stories that likely pointed to something close to what actually happened. For your purposes in daily life, just be aware that this kind of thing is common. If you ask your friend about the time you went to see a particular movie—and include a casual mention of driving to the theater in her car—there is a chance she will remember going in her car, even if the trip had actually been made in your car. I have done this to friends concerning trivial details just so that I could observe this weakness in our memory processes. Never underestimate how easily prompting with words can change memories.


    One interesting experiment conducted in the 1970s took this even further and revealed the power of the word “the.” Volunteers viewed a short film of a traffic accident and then answered questioned about it. Half were asked if they saw “a” broken taillight and half were asked if they saw “the” broken taillight. Those asked about the broken taillight were more likely to remember seeing one. Those asked about a broken taillight were less likely to remember seeing one. The word “the” implies there was a broken taillight and the only question is whether or not the witness saw it.10 Yes, it really can be just that easy to alter a memory.


    Another study that also involved video of a traffic accident showed that replacing “contact,” “hit” or “bumped” with the word “smashed” when asking witnesses to estimate the speed of the cars caused witnesses to give higher speed estimates.11 “Smashed” implies a more violent collision, which therefore suggests higher speeds, so that's what many people will suddenly remember having seen.


    Work by leading memory researcher and University of California–Irvine Distinguished Professor Elizabeth Loftus has shown that not only can our memories be influenced and tweaked with ease, but it is also possible to have entire memories of events that never happened “implanted” in our brains. No, this does not require a science-fiction scenario involving electronic implants and open-skull surgery. It can be achieved with nothing more than talk or an altered photograph. A memory that feels authentic to us can come to life in the brain, created and fueled by little more than ideas, images, and suggestions. Consider what this says about human memory that you need to be aware of: One person can literally talk another person into remembering something that never happened. The most frightening thing about all of this is that our memories can feel absolutely real and reliable, even if they have been distorted, edited, or embellished by our own brain or are thoroughly false and have been implanted with the help of some external source. Loftus writes that “manufactured memories are indistinguishable from factual memories.”12 A Washington University study that used word lists to influence participants’ recall found that people can be better at remembering things that didn't happen than they are remembering things that did happen!13


    The unexpected nature of human memory and its shortcomings in accuracy and reliability constitute vital knowledge. Good thinking certainly is compromised without this awareness; I would argue that it is impossible. “Seeing” the past clearly in one's head simply is not good enough when it comes to important matters based off of past experiences. “Our memories are constructive; [and] they're reconstructive,” Loftus explained in a 2013 TED Talk. “Memory works a little bit like a Wikipedia page. You can go in there and change it—but so can other people…. We can't reliably distinguish true memories from false memories. We need independent corroboration.”14


    
      INACCURATE MEMORIES VS. ACCURATE MEMORIES


      A Washington University experiment found that 82 percent of 96 participants remembered reading words on a list of items that shared a common theme even though those words were not on the list they read. Fewer students, 75 percent, remembered only words that actually were on the list. This suggests that we are capable of remembering things that our shadow brain assumes should have been present or happened—but weren't there or didn't happen—at a higher rate than we remember real things and events.15

    


    It is clear that we all will be presented with inaccurate memories many times throughout life. They will come at us often, both from others and from our own brains. Ignoring this or believing otherwise is a recipe for error and delusion. Human memory is messy and unreliable and should not be trusted excessively or exclusively when it comes to important matters.


    Overconfidence in the memory of eyewitnesses to alleged crimes has been a significant problem in police departments and courtrooms for a long time. No firm numbers exist, but a 1989 survey of prosecutors estimated that a minimum of 80,000 witnesses identify people as part of law-enforcement investigations each year in the United States.16 How many of these roughly 80,000 witnesses honestly shared their memories with police, prosecutors, and/or juries but were wrong about the reality of what happened because their memory, like everyone's memory, was fallible? How many jurors have wrongly thought that a witness's confidence is a reliable indication of her or his accuracy? How many innocent people have been wrongly convicted not because they were the victims of lies, corruption, or a mediocre defense attorney but because the legal system did not account for the realities of human memory? According to the Innocence Project, which works to free wrongly convicted prisoners, DNA tests have led to 325 postconviction exonerations in the United States. Twenty of these were death-penalty convictions.17 What was the most common element in these convictions that were found to be unjust? Eyewitness identification. Of the 329 cases, 236 were because of eyewitness misidentification.18


    The National Academy of the Sciences convened an expert panel to review what is currently known about vision and memory as it relates to problems with eyewitness testimonies. Its incisive 2015 report, Identifying the Culprit: Assessing Eyewitness Identification, presents a disturbing picture of the US legal system's past and present use of witnesses. It also pulls no punches in explaining how unreliable witnesses can be at accurately reporting what they see:


    Human vision does not capture a perfect, error-free “trace” of a witnessed event. What an individual actually perceives can be heavily influenced by bias and expectations derived from cultural factors, behavioral goals, emotions, and prior experiences with the world…. As time passes, memories become less stable. In addition, suggestion and the exposure to new information may influence and distort what the individual believes she or he has seen. Several factors are known to affect the fidelity of visual perception and the integrity of memory…. The recognition of one person by another—a seemingly commonplace and unremarkable everyday occurrence—involves complex processes that are limited by noise [random interference] and subject to many extraneous influences.19


    Although the challenges facing the legal systems of America and the world are vast and complex, the report's authors conclude that significant improvements can be made with broad implementation of changes, including these:


    
      	Double-blind lineups and photo arrays. This means that the investigator interacting with a witness would not know if a particular suspect or arrested person is in the lineup and therefore couldn't knowingly or unknowingly influence the witness to select that person.


      	All law-enforcement officers should be trained in how to interview and interact with eyewitnesses. This would help to reduce the potential for unwittingly altering or contaminating witness memories.


      	There should be standardized instructions given to all witnesses.


      	More scientific specialized research is needed that relates directly to the use of eyewitnesses in law enforcement. Pure research efforts do not always transfer well to the criminal-law environment.20

    


    The world's legal systems need to catch up to what science has already revealed about human vision and memory, as well as pay close attention to new discoveries. Fortunately, this is happening in some places. In 2011, the New Jersey State Supreme Court introduced sweeping changes to how eyewitness testimonies are handled in courtrooms, including a requirement for judges to explain to juries that there are many problems associated with vision and memory if questions were raised about reliability during the proceedings. Chief Justice Stuart J. Rabner wrote in his opinion: “Study after study revealed a troubling lack of reliability in eyewitness identifications. From social science research to the review of actual police lineups, from laboratory experiments to DNA exonerations, the record proves that the possibility of mistaken identification is real…. Indeed, it is now widely known that eyewitness misidentification is the leading cause of wrongful convictions across the country.”21


    One year later, the Court went further and issued instructions to all New Jersey judges that they must inform jurors about some of the potential problems with eyewitness testimonies before deliberations begin. The instructions include these statements: “Human memory is not foolproof. Research has revealed that human memory is not like a video recording that a witness need only replay to remember what happened. Memory is far more complex.”22


    This particular intersection of law and brain science is of great importance and is sure to continue shaking the foundations of legal systems everywhere for many years to come. It needs to because it is clear that police departments and courts have relied too heavily on the fragile memories of eyewitnesses when searching for suspects and pursuing convictions. Given the high stakes of crime and punishment, the need for change is obvious. Furthermore, the lesson here for those who would dedicate themselves to good thinking is profound. If honest, intelligent human beings err routinely when seeing and recalling dramatic crimes—even when they themselves are the victims—how can any of us trust our own less important memories? Perhaps our memories might best be thought of as a starting point, a place from which to begin our search for answers and wise decision making.


    HOW WE FORGET THE MOMENTS WE'LL NEVER FORGET


    Where were you when the 9/11 attacks occurred? Many people have vivid memories of September 11, 2001, because of the event's dramatic nature and the extensive television-news coverage. I certainly remember the moment when I first heard about what was happening in Manhattan. I was having one of those rare days in life when everything flows like a fairy tale. I was in Florida, at Disney's Animal Kingdom theme park with my wife and young children. I was about as far away as one can get from the hate and violence that too often sours our world. When an employee told me about planes hitting the World Trade Center towers, however, all those problems came crashing into my imagined sanctuary. My memories of that day still contain a lot of detail and emotional flavor, more than a decade later.


    It was an ideal morning, clear and sunny but not too hot. The park was busy but not uncomfortably crowded. I still remember the face of the female employee who told me about the buildings being hit. I watched an older woman cry hysterically as she made her way through the crowd. I assumed she was reacting to the news. Maybe she feared she had lost someone close to her. Concerned parents led confused and protesting children toward the park exit. Two plainclothes security people, a man and a woman, lingered close by and watched over guests at the shuttle pickup area. Their radios were poorly hidden in Mickey Mouse shopping bags. The male security agent rubbed his chin while scanning for threats. My son looked to me for answers that morning: “Why do we have to leave so early, Daddy?” I can't remember answering his question. Most likely because I didn't. Three-year-old children don't need to have everything explained to them. I remember looking out the window of the bus as we rolled away on our way to the hotel. I felt sad, frustrated, irritated. Some of the world's hate and madness had penetrated, spoiled, and shut down the place Disney's marketers call the “happiest place on Earth.” I remember thinking how unfair it was for my children to be denied that day of happiness. I had not seen any television coverage yet, so I couldn't fully grasp the enormity of the tragedy. Looking back on it now, however, I am ashamed of myself. It was selfish and shallow to grieve over a spoiled vacation day, given all of the death and suffering that occurred that day. But that was how I felt at the time.


    Here's the thing about my crystal-clear, detail-laden recollection of the morning of September 11, 2001: I don't trust it. I know enough about memories, even special and highly emotional ones, to be skeptical of any and all details. Sure, it feels completely accurate to me. I can “see” so much of that morning in my head. But I can't be absolutely sure about most of it. My memory system might easily have added elements that did not happen to me or left out important things that did. The only reason I am completely confident about even a fact as basic as where I was that day is because my wife was with me and her memories corroborate it. I also have photos. Contrary to common belief, multiple studies have shown that even these emotionally charged “flashbulb memories,” as psychologists call them, are subject to significant decay and distortion.


    Several studies utilized the 9/11 attacks to learn how intense memories hold up over time. Researchers asked college students to write down brief answers to basic questions the day after the attacks, including where they were when they first heard what happened, whom they were with, and what they were doing immediately prior to learning about the attacks. By revisiting the same questions with the test subjects weeks and then months later, and then comparing statements, researchers found that the accuracy of a flashbulb memory deteriorates over time just like ordinary, everyday memories. The only difference between a typical flashbulb memory and an everyday memory is that a person's confidence in the accuracy of a flashbulb memory tends to remain very high. So, I'm sorry to say, even the sharpest recollections of the most emotionally intense and important events of our lives can be and likely are riddled with errors.23 But what if I had been in downtown Manhattan that morning instead of at a Disney theme park?


    Proximity to an emotionally charged event and personal danger are key to a flashbulb memory's staying power, and possibly its accuracy over time, because of the involvement of the amygdalae (the brain's fear center). My amygdalae were probably not highly active on 9/11. Other than the vague possibility that Disney parks were secondary targets, I was never in any physical danger. My experience was in the form of public trauma. I felt my mix of fear and confusion inside a community of vacationers, and my greatest horror came from only imagining what others had felt in those buildings and on those planes. But what if I had been near Ground Zero? No doubt my amygdalae would have been ablaze with activity, and my memories today would likely be more intense and perhaps more accurate as well.


    A fascinating 2004 study used fMRI (functional magnetic resonance imaging) to scan the brains of people as they recalled the 9/11 attacks three years later. All of them showed activity in the hippocampus while retrieving the memories, which is how most everyday memories are sorted and retrieved. But those who had been downtown, near the World Trade Center, showed significant activity in their amygdalae as well.24


    Jon Simons, a cognitive neuroscientist at the University of Cambridge, offers this practical advice for decision making with brains that cannot always be trusted to remember key details:


    For big decisions that may have serious implications in our lives, it's clearly important to ensure we take the time to evaluate properly the advantages and disadvantages of each course of action available to us. Unfortunately, for many real life decisions it can be difficult to quantify the pros and cons of each alternative, so we tend to rely on heuristics, rules of thumb that are often good enough in most situations. These heuristics often depend on remembering how we dealt successfully with similar problems in the past, so accurate memory for those previous situations is important. My advice for using heuristics to make any weighty decision with serious implications is to seek out documentary evidence of what worked last time, rather than relying on your possibly fallible memory!25


    Good thinking demands plenty of caution and humility regarding our reliance on memories. Confidence and detail alone are not enough to validate a memory. Who you are does not matter on this point. Even master skeptics and committed critical thinkers face great dangers when the stakes are high. Caution, doubt, and careful review are always wise if a memory is to be a key factor in making an important decision or trusting an extraordinary claim. Good thinkers may forget much, but they do remember the limitations and problems that come with human memory. We all have what amounts to a production team inside our brains. That team presents us with versions of reality, docudramas as the episodes of our lives. Thanks to science, we know that memory is something like our own personal reality TV show. It is supposed to be real, and much of it is, but much of it is scripted fantasy, too. We have been warned.

  


  
     

    [image: images]


    “He felt all at once like an ineffectual moth, fluttering at the windowpane of reality, dimly seeing it from the outside.”


    —Philip K. Dick, Ubik


    Most of us have heard of something called “the subconscious mind,” that mysterious other part of ourselves that somehow interacts with our normal mind. What few people grasp, however, is just how prominent and powerful an influence it is to our lives. This subconscious presence, the shadow brain, is not a minor player who follows behind you only to occasionally whisper advice in your ear. No, it is you who follows the shadow most of the time. Believe it or not, “you” are the minor player in your life.


    To help understand how important the shadow brain is to you, imagine looking down from high above and spotting a lone swimmer treading water at the center of an enormous lake. The swimmer is you, and the lake is your shadow brain. The swimmer is tiny and alone, with deep waters on all sides. The swimmer is also blindfolded. Currents and waves constantly pull and push one way or another. The blinded swimmer cannot consistently detect or make sense of these forces because there are no points of reference. Sometimes the currents turn the swimmer a bit left or right. Sometimes they completely reverse the swimmer's course. Often the swimmer will stroke away at full effort but go nowhere. Sometimes the oblivious swimmer doesn't swim at all but makes fast progress across the lake nonetheless due to strong currents. In addition to this, unknown creatures swim around and beneath the swimmer. Sometimes they brush against the swimmer's legs with such a light touch that the swimmer doesn't notice. Some are small, some big. Many times they impact with such force that the swimmer knows something substantial is there but still has no idea what it is or what its intentions are.


    The swimmer has no idea how wide or how deep the lake is. The shore could be ten meters away or ten thousand kilometers away. But the swimmer imagines it is nothing more than a small swimming pool because it is a comforting thought. The lake is a thousand times larger than that, however. If only the swimmer knew more about the lake, at least a hint of its size and maybe something about the currents, waves, and creatures as well. But the blindfold prevents the swimmer from understanding anything. In an attempt to make sense of it all and feel less anxiety, the swimmer constantly thinks up reasons, explanations, possibilities, and excuses for why the waters move, why strange things move around below the surface, and why no shore is ever reached. The swimmer keeps swimming, year after year, never realizing the bizarre truth: The lake is the greater part of the swimmer's life. The lake is the swimmer, too.


    Good thinking can't take us out of the vast lake that is our shadow brain. But that's okay. We wouldn't want to leave it even if that were possible. We need our shadow brains to be our automatic-reaction force, keep our involuntary systems functioning, and to find countless mental shortcuts through daily life for us. But good thinking does one invaluable thing for us. It takes off the blindfold. Good thinking lets us understand that we are that swimmer and that the lake is us too, influencing and controlling us. No longer blind and ignorant, we can now pause to reason when it is appropriate and possible, such as the moment before we make important decisions. We can pay attention and try to determine if we swam a northerly course for sensible reasons or if it was one of the creatures below that nudged us northward for irrational or unknown reasons. We will always be in the center of the lake; the lake is us as much or more than anything else in our lives. We will always find ourselves treading water and swimming with or against the currents of our subconscious. Simply recognizing this reality, however, gives us greater control and provides more opportunities to make good decisions.


    ARE YOU IN CONTROL OF YOU?


    It is difficult to overstate the influence and impact of the shadow brain on one's life. You don't even live your life in real time. It typically takes a fraction of a second for your shadow brain to receive, process, and act on input from your senses, significantly faster than your conscious mind. So when a friend yells your name from across the street, a cat rubs against your leg, or your phone rings, “you” are the last to know. Weirder still, your other brain is first to act even when “you” decide to do something! Researchers have observed related brain activity occurring before a person makes the conscious decision to act.1 This means that at the precise moment you decide to stand up, for example, your shadow brain has already begun the cerebral processes related to standing up. It knew what you were going to decide and started working on it before “you” actually made the decision. What does this imply about free will? If your shadow brain has already decided to stand up before “you” did, then who is really doing the standing up? Who is in charge? Moreover, this “other you” that is so involved with your life is constantly feeding you input about how to react to the things, events, and people you encounter. Should you buy this or that? Is this person I just met okay or a bit too creepy? Trust me, while you might want to dither and ponder ethics or weigh a long list of pros and cons, the other you has already made the call. More often than not, “you” are relegated to the role of explainer in chief. You have to defend and make sense of decisions and actions your shadow brain is responsible for. “To make our way in the world,” warns Yale psychologist John A. Bargh, “we must learn to come to terms with our unconscious self.”2 Otherwise we can do little better than flounder in the middle of a deep lake—blindfolded.


    While in pursuit of good thinking, we have to acknowledge that the shadow brain is always there, looking over our shoulder, paying attention when we are not, working through problems we gave up on, and making countless split-second decisions that we then take credit or blame for. It may be common for us to second-guess the words and deeds of others. But modern science has made it clear that we should be in the habit of second-guessing ourselves as well. Neuroscientist David Eagleman, director of the Laboratory of Perception and Action at Baylor College of Medicine, doesn't hold back in describing the unbalanced roles of our two minds: “The conscious mind is not at the center of the action in the brain; instead, it is far out on a distant edge, hearing but whispers of the activity.”3


    It is beginning to seem as if we are little more than bystanders in our own lives. Psychologist Bargh suggests that we let go of the notion that the subconscious is some mist-shrouded, diluted version of ourselves prone to momentary visits.


    Freud spent countless thousands of words in providing explanations as to why our unfulfilled wishes express themselves in the imagery and stories that populate our nightly dreams. The latest research provides a more pragmatic perspective on how thought and emotion just below the surface of our awareness shape the way we relate to a boss, parent, spouse or child. That means we can set aside antiquated notions of Oedipus complexes and accept the reality that the unconscious asserts its presence in every moment of our lives, when we are fully awake as well as when we are absorbed into the depths of a dream.4


    If you are beginning to feel uncomfortable right about now, don't worry, this is a common symptom of new and meaningful education. It will pass in time.


    When we make important decisions—choosing which candidate to vote for, investing our money, hiring an employee, trusting someone with a vital secret—it may feel to us like we are in total control and coming to rational and fair conclusions based solely on logic and facts. In reality, however, the shadow brain is always there, nudging, cajoling, shoving, or demanding action in response to its hunch, one that is often based on nothing more than a quick visual assessment of someone's facial symmetry, height, social rank, or skin color. Unless the job is modeling, most people are likely to say that hiring applicants based on how well the left and right sides of their faces match up, down to the millimeter, is not only ludicrous but also unfair, unproductive, and perhaps even evil. But it happens every day because facial symmetry is the most important factor in physical beauty and the shadow brain is a sucker for good looks. And while well-aligned faces and bodies may translate to our subconscious as indicators of health and genetic fitness that are important for potential mate selection,5 facial and body symmetry certainly should not come into play during the process of making most of our decisions and transactions. Yet you have been nice or indifferent many times to people, bought things you didn't need, and agreed or disagreed with people based on their cheekbone and eyebrow alignment. You have done it, and I have done it, because the shadow brain told us to.


    To be clear, the subconscious mind is not some sort of evil demon we desperately need to cast out of our bodies. The shadow brain should not be thought of as the enemy. It is not on a mission to trip us up and make fools of us at every opportunity. To the contrary, its purpose is to help, to keep us safe and make us successful. And it serves us well most of the time. Which only makes sense because, remember, the shadow brain is “us” as much as our conscious mind is. The lake is there to serve and protect, not drown, the swimmer. If you are walking on a street and hear the faint sound of a dog growling up ahead, your conscious mind may reflect on how much you love dogs and how sweet they can be. But your subconscious mind might feel differently and be quick to remind you that growling dogs sometimes bite, and, before you know it, you are crossing to the other side of the street. Your shadow brain may just have saved you from a series of painful rabies shots. Sometimes we get a bad feeling about someone for good reason. “You” may see nothing wrong with the new neighbor and invite him over for dinner to welcome him to the neighborhood. Meanwhile, your shadow brain might pick up on subtle cues that you missed and warn you that he is definitely a serial killer. So even if we could tune out its input, why would we want to? It certainly makes more good decisions than bad for us. If it didn't, we would have gone extinct long ago.


    Question everything, your own thoughts, perceptions, and decisions especially. But do not fear or fight the shadow brain as a matter of routine. We will never be Vulcans or robots. Well, on second thought, the latter might happen, but that's another discussion for another book. What I am calling for is more oversight between “you” and your shadow brain. Acknowledge its constant presence and dominant role in your life. Remember that our shadow brains deliver a steady barrage of instant hunches that our conscious minds then work to justify and defend. Make peace with the situation, and then do your best to review the shadow brain's demands and recommendations whenever possible in the light of reason. Simply knowing this and keeping it in mind throughout daily life can prevent many mistakes over a lifetime. The key is to challenge your shadow brain and make it defend its positions.


    Am I about to join this organization because I agree with what its members do, what they stand for, and because it will benefit my life? Or could it be because the person recruiting me is beautiful, authoritative, or compelling to me in some irrelevant way? Why am I about to buy this herbal supplement? Is it because I want to believe in it, because a friend who is not a doctor told me it works, or do I just like the attractive packaging and wording on the box? Why have I decided to cast my vote for this candidate? What are my objective reasons? Is it possible that I'm not thinking and I'm just being loyal to a political party above my own interests and that of my society? Has confirmation bias and motivated reasoning taken me down an irrational path? Have I been swayed by misleading campaign ads? Has my assumption that this candidate seems trustworthy in TV interviews distracted me from the fact that I disagree with her position on several issues?


    When we do our best to place input from the shadow brain—which tends to be fast and sloppy with facts, evidence, and logic—alongside input from our (hopefully) rational conscious self, we position ourselves to make better decisions most of the time. “You” may be a minority, unable to take control of the murky universe inside your head, but that's okay. At least you can have more of a say in what goes on. Just make sure to understand that your brain and body are put together in a way that necessitates the shadow brain doing most of the work. Neuroscientist Eagleman describes the state of our brains in his book, Incognito: The Secret Lives of the Brain:


    Brains are in the business of gathering information and steering behavior appropriately. It doesn't matter whether consciousness is involved in the decision making. And most of the time, it's not. Whether we're talking about dilated eyes, jealousy, attraction, the love of fatty foods, or the great idea you had last week, consciousness is the smallest player in the operations of the brain. Our brains run mostly on autopilot, and the conscious mind has little access to the giant and mysterious factory that runs below it…. Our neural circuits were carved by natural selection to solve problems that our ancestors faced during our species’ evolutionary history. Your brain has been molded by evolutionary pressures just as your spleen and eyes have been. And so has your consciousness. Consciousness developed because it was advantageous, but advantageous only in limited amounts.6


    Do not imagine that it is easy to challenge questionable or outright bad suggestions and commands fed to us by the subconscious mind. First of all, it's difficult, if not impossible, just to realize that it's happening. By definition, these inputs originate apart from our consciousness, meaning we are not fully aware of them, if at all. It's a bit like trying to joust with ghosts. We are at a disadvantage. Through attentiveness, however, we all can at least keep an eye on our decision-making process enough to catch many blunders in the making before it's too late. This is about averages over years, over a lifetime. None of us will catch every silly or dangerous thought that bubbles up from the subconscious. But as good thinkers we certainly can detect and override enough of them to make ourselves safer and more productive, while wasting less time and money.


    THE SHADOW BRAIN GOES SHOPPING


    When contemplating a purchase, whether it is a pair of shoes or a new car, be sure to routinely pause and practice good thinking during the process. You might ask yourself why it is that you are drawn to one product over all the others. Are you being manipulated somehow? If you are standing in a store, viewing an online merchant's website, or looking at an ad, then the answer to that question is almost always yes. Maybe a natural cognitive bias called the framing effect has focused your attention on the more profitable item the store wants you to buy, a transaction that would be good for them but not for you. This is easily done by positioning the target product next to a similar but higher-priced item. Even restaurants do this with their menus. The price comparison will make you feel better about the price of the less expensive item, which makes you more likely to buy. Be alert to these situations and assess the product in isolation. It's not a foolproof method, but imagine if the item you are interested in wasn't next to a pricier option. Does it still feel like a good deal for you? If not, walk away.


    Remember that emotions override reason with ease. Try to predict how you are likely to feel about the item six months later, a year later. Are you allowing your shadow brain to talk you into trading cash for a momentary distraction that you will forget or regret tomorrow? Or is this something you genuinely need or want in a meaningful way? Adopting the habit of a pause and brief chat with yourself is likely to save you many thousands of dollars over a lifetime. Before you toss that shiny trinket into your shopping basket or say yes to that grinning salesperson with the highly symmetrical eyes, think. Who really is making this decision? Is it “you” or your shadow brain? Admit in this crucial moment that you are an irrational being who is easily pushed around by the impulsive shadow brain. Acknowledge that your subconscious mind may not be considering deeper implications of this decision, such as your long-term financial future. It likely is driven by an immediate want, belief, fear, or hope. You can be sure it hasn't paused to carefully assess evidence or weigh the pros and cons. That's your job. It is also important to understand that the pre-purchase thoughtfulness I am encouraging is not the same as knowing information about a product or service. That can matter too, of course, but this is about you and what is going on inside your head. Too many shoppers and investors make great efforts to research products, services, and companies. But all that work means little without good thinking. We must look within and analyze ourselves, too.


    Sometimes a minimal amount of conscious observation is all that is required to improve one's decision-making skills and thus save substantial amounts of money. Look at the product you are contemplating buying. Read the basic information that the manufacturer has presented to you. Mere seconds are often enough. In many cases, everything you need to know to make a rational decision is right there in front of you. But you are likely to miss it if you have allowed the shadow brain's rapid reactions based on beliefs and cravings to effectively blur your vision or put your reasoning skills to sleep. For example, during one of my medical-quackery safaris, I encountered copper bracelets for sale at a drugstore in California. Printed on the front of the packaging was the enticing statement that copper bracelets “have been worn since Roman times in the belief that they are instrumental in affording relief [for] ARTHRITIC & RHEUMATIC conditions.” (The two medical conditions are presented in all caps in the original text.) Sounds pretty good, right? Someone who suffers from arthritis pain and feels favorably about alternative medicine is probably going to buy a couple of these. Maybe pick one up for the dog, too. But wait, on the back of the package, this is what I found: “This copper bracelet is not being sold as a medical device & not intended to diagnose, treat, cure or prevent any disease.” A reveal like this is more common than you might think. Perhaps it is required in some cases or is done voluntarily out of a concern for potential legal troubles, but many companies do state in plain language on their own packaging or in their ads that their product is junk and not worth the money they are asking for it. In many cases, consumers only have to take a few seconds to look. Unfortunately, hopes and beliefs from the shadow brain can make us miss, dismiss, or quickly forget telling statements that should make us be more rational and leave us with more money in our wallets.


    Remember Erik von Däniken's book, Chariots of the Gods, mentioned in chapter 1? Although it is usually shelved in the nonfiction sections of bookstores and libraries, categorized with nonfiction astronomy and archaeology books by online booksellers, and taken to be a factual work of scientific research by millions of people, it has this unambiguous statement printed on the copyright page: “This is a work of fiction.”7


    LOOKING FOR PATTERNS IN ALL THE WRONG PLACES


    Former president of Iraq Saddam Hussein was executed by hanging on December 30, 2006. Although many applauded the event as well-deserved justice for a brutal dictator, others felt different. There were heartbroken Iraqis who had remained loyal to Saddam through the United States–led invasion and were now afraid of what their country would become without him. During this time of tumultuous transition and high emotions, some Iraqis looked up and saw their lost leader. The face of Saddam Hussein had taken over the Moon. Iraqi citizen Marua Diya told an NPR reporter what he saw: “Saddam's image was very clear—his face, his glasses. His face was there on the Moon.”8 Were these people who claimed to see Saddam in space insane? Nope, just human. That's all. The shadow brain not only whispers numerous absurdities to us over a lifetime but also shows us more than a few.


    In the 1990s, a Florida woman made a grilled-cheese sandwich in her kitchen, took one bite, and then saw a face staring back at her. She recognized the person immediately. It was Mary, the virgin mother of Jesus. With great care, the woman placed the sandwich in a clear, plastic box and surrounded it with cotton balls for protection. She kept it on a nightstand by her bed for the next ten years before deciding that it was her duty to share the grilled-cheese sandwich with the world. She put it up for auction on eBay, where it was purchased for $28,000.9


    She's not alone. In recent years Jesus's face has been spotted on a tortilla,10 a potato chip,11 the wings of a moth,12 and even a fish stick.13 Wouldn't you love to ask these people how they knew it was Jesus or the Virgin Mary they saw? After all, no one really knows what any of these religious figures are supposed to have looked like. All one would have to go on is the work of painters and sculptors, none of whom ever saw either one of them.


    This is not limited to central figures of Christianity, but because physical depictions of Islam's prophet are forbidden within the religion and too often lead to violence, one never hears of his face turning up in food. However, the BBC reported in 2004 that Mohammed's name was discovered written in Arabic on the side of a young goat.14 Over the years, I have read many accounts of people who “saw” Allah's name written in bread. Allah's name can be heard in unexpected places as well, say believers. I once saw a short video of a lion in a zoo “saying” Allah's name.15


    None of this is new or rare, of course. Believers worldwide have been claiming to see, hear, and feel the objects of their belief in a variety of places for thousands of years. Different religions, same claims. We also can safely assume that humans have been doing this far back into prehistory because science has shown us how the shadow brain naturally misleads us to see and hear things that are not there. This is not an experience that is limited to religious believers, of course. In 2015, a hotel owner in Scotland chopped down a tree on his property and immediately recognized the face of ET, star of the 1982 film E.T. the Extra-Terrestrial, staring back at him from the stump.16 Thankfully, everyone involved seemed to take this one to be a cute coincidence rather than a supernatural event or a literally planted message from an alien species. The fact that this kind of thing happens routinely and in virtually any context indicates that the explanation for it is likely to be found somewhere inside the human brain rather than outside it, in so-called supernatural or paranormal realms. The shadow brain is very good at utilizing the already-strange vision system to spot things we want to see, regardless of whether or not they are really there. We are always on the lookout for meaningful patterns in meaningless noise; we are driven to make something out of nothing. The good thinker needs to understand and remember this because it has implications for everything from traffic and hunting accidents to UFO and ghost encounters. It also influences the way in which we tend to think about the universe and ourselves. Paleontologist Stephen Jay Gould recognized the central significance of our pattern-seeking compulsion: “No other habit of thought lies so deeply within the soul of a small creature trying to make sense of a complex world not constructed for it.”17 The shadow brain is relentless in its quest to feed you important information as fast as possible. In its haste, however, mistakes will be made. The process often involves latching on to information already in the brain to help make sense of new input. This is one more reason to keep your head as clear of nonsense as much as possible. Allowing yourself to embrace an irrational belief out of desire or laziness may come back to haunt you in the form of sensory mischief that plays to the baggage in your brain.


    Psychology professor Hank Davis appreciates the good that comes from our pattern-seeking compulsions but offers an important warning too:


    The human mind is an illusion generator. Since you have a human mind, that statement probably either feels wrong or like an insult. It is neither. Patterns are everything to us. We hunger for them. We revel in them. They are the basis for art, literature, music, and much more in our lives. But a perceptual system that is so geared to wrestling patterns out of complex arrays of stimuli is bound to produce some false positives. From time to time we are going to see or hear what is not there, and those cases will seem no less compelling to us.18


    So why did we end up with this odd ability to find dragons in clouds, alien spaceships in the sky, and even gods in our food? Why does every normal, healthy human brain come preloaded from the factory with this high-speed, automatic, overzealous pattern-recognition capability? Why should we be so good at finding and picking out a meaningful image or sound that is lost within a clutter of visual or auditory information? It's easy to recognize why when we think about the environment that shaped us. For most of our existence we were constant combatants in the brutal game of competition between predator and prey. We were on the menu of some life-forms and some life-forms were on our menu. Simply being seen, or not, is a critical factor in the struggle for survival. Visual detection comes before all the running and fighting. This is why the leopard has spots, the chameleon changes color, and the moth has false eyes on its wings.


    If we were no good at noticing a predator waiting in the bushes during our daily strolls, then we would have stumbled into extinction long ago. We never would have made it to Homo erectus, much less Homo sapiens sapiens. Our ancestors’ survival depended not only on spotting the big cats intent on eating them but also on being able to identify a nest full of protein-rich bird's eggs, insects, tasty fruits and berries hidden among the leaves, well-camouflaged rodents in the weeds, and so on. If they couldn't do it, we wouldn't be here. Therefore, the ability to see something that was difficult to detect was a crucial ability, a prerequisite to modern humanity. I believe that the difficulty of this constant challenge our ancestors faced led us not only to be very good at pattern recognition but also to be downright obsessed with it. Outside of microbial life, camouflage is the most common defensive and offensive survival strategy in all of nature, and this was a huge evolutionary influence on our brains. The problem today is that so few people are aware that their shadow brains are always searching for patterns. You and I, here in the modern world, are working with a prehistoric brain that is always on. It never stops looking, listening, and thinking in an attempt to identify the meaning within what it cautiously perceives as deceptive meaninglessness all around us. It is on an important mission to identify hidden dangers and opportunities. Sometimes it tries too hard. It is as if our brains are perpetually suspicious, afraid, and hungry. And that's why we are so vulnerable to making the mistake of sensing things that do not exist.


    This phenomenon of connecting dots that have no meaningful connections may be referred to as apophenia or pareidolia. Michael Shermer, science historian and founding publisher of Skeptic magazine, calls it “patternicity,” which he defines as follows: The tendency to find meaningful patterns in both meaningful and meaningless data.19 My minor quibble with that is that the word tendency makes this seem way too passive and infrequent.


    After many years of listening to people on six continents tell me about their miracles, visions, magical healings, and paranormal encounters, I would describe pareidolia as nothing less than a full-blown universal compulsion. It's as natural as breathing, I suspect. Shermer adds agenticity to his patternicity. This is our tendency (compulsion?) to give meaning to these patterns we keep detecting and to imagine intelligent control behind it all. “We believe that these intentional agents control the world,” Shermer explains, “sometimes invisibly from the top down, as opposed to bottom-up causal randomness. Together patternicity and agenticity form the cognitive basis of shamanism, paganism, animism, polytheism, monotheism, and all modes of Old and New Age spiritualisms.”20 Given the frequency and consistency of extraordinary claims about seeing, hearing, and feeling things that almost certainly are not there, it seems that we just cannot help ourselves. It is as if our brains are determined to find something, anything—no matter what we look at, listen to, or think about—and then inject it with meaning that comforts us, reinforces a current belief, or at least makes some degree of sense to us. Which is why good thinking—specifically skepticism and the scientific process—is vital. It's the best way we have to sort through all the suggestions and conclusions coming at us from our overactive and rapid-fire shadow brains and attempt to distinguish what is real from what is not.


    Our obsession with searching for patterns in everything is not limited to sights and sounds, of course. We also do it with facts. If I flip a coin and by chance it comes up heads five times in a row, how much money would you bet on me getting heads again? Some might feel that tails are due, so that's the smart bet. Others might figure that I'm on a streak and heads is the right call. The actual odds? It's fifty-fifty, of course. Each flip of a coin is independent of previous flips. But your shadow brain likely would try to convince you otherwise because it would imagine a meaningful pattern in all those flips. This is why “you” must question, doubt, review, reconsider, and think before betting, buying, joining, or doing anything else with significant consequences. Good thinking is the crucial second pass over your shadow brain's ideas and conclusions. Skip it at your own peril.
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    “It is never too late to give up our prejudices.”


    –Henry David Thoreau, Walden


    I once attended a tense Ku Klux Klan rally in Brooksville, Florida—as a journalist, not a member. The hate was thick and loud that day. “We want n—s to go back to Africa! It's best for them and it's best for America! N—s belong in jungles, not in the USA! This country was built by white people, for white people!” These colorful declarations came from an angry man with a bullhorn. He stood on the steps of the county courthouse and a statue of a Confederate soldier stood guard nearby. A wall of armored police separated some one hundred anti-Klan protesters from him and the rest of the KKK members. Many of the black protestors shouted, “Black power,” in an attempt to beat him with volume. As this went on for more than an hour, thoughts of past crimes and future struggles for humankind swirled in my mind.


    On another day, I visited the headquarters of the African People's Socialist Party in St. Petersburg, Florida. One of the first things I saw upon entering the building was a black-and-white print on the wall that showed a black man hanging from a tree. The rope had stretched his neck to grotesque proportions. A crowd of gleeful white people were gathered below.


    I interviewed one of the leaders of this black revolutionary organization. Polite but blunt, he explained to me that their goal was to establish a separate nation for black people somewhere within North America—no whites allowed. Their path did not allow for any reconciliation or blurring of human borders. “We have to consider violence as the way to improving the situation of black people in America,” he said. “They [white people] have all the power, money, and resources. We cannot imagine them giving it up peacefully.”


    On yet another occasion, I spent the better part of what should have been a pleasant and sunny afternoon with a gathering of Neo-Nazis in a public park. That weird mash-up of a picnic, hate rally, and World War II reenactment left me wondering if I had been born on the wrong planet. I heard more repulsive quotes about human beings that day than I care to remember.


    The racism I observed, heard, and felt during those three encounters had one thing going for it. At least it was identifiable and undeniable. Loud, in-your-face, and boorish racism is relatively easy for the more fair-minded and enlightened among us to counter, push back against, or quarantine. But what if racism and other destructive prejudices come without banners, flyers, and hate mongers screaming into bullhorns? How do we resist when the hate or fear is stealthy, silent, and everywhere? And what if some of it is even within you, lurking somewhere within your shadow brain? What then?


    In my book Race and Reality: What Everyone Should Know about Our Biological Diversity, I survey many of the logical and scientific problems with the popular concept of biological race categories and explore how it negatively impacts social harmony, education, sports, and more. Packaged and sold as a reality nature imposed upon us, races are in reality culturally constructed groups that we can only blame ourselves for. We know this because the race rules of inclusion and exclusion vary radically across cultures as well as continually change over time. Biological diversity is real, of course, but it does not fracture us into that collection of a few tribes writ large that most people still believe in. The claim that there are three, five, or several biological races with meaningful borders around them fails in the light of scientific evidence and observable realities. One can make a much better argument for there being many millions of biological races or, even better, none. The American Anthropological Association issued a concise statement on the problems with race belief in 1998 that is well worth reading.1 In the face of so much violence, hatred, and inequality, we must recognize that it could only be better for the world if more people had a realistic perception of humankind's biological diversity and where they fit into it according to science. But maybe reading a book or a statement by a bunch of anthropologists is just not enough. Maybe some prejudices against groups of people are deeper and more difficult to address.


    Chances are you are not a rabid racist who spends your waking hours despising and plotting the downfall of all those misfortunate enough to have been born to a “race” other than yours. Such people do exist, of course, but I'm willing to assume that you are not one of them. Thanks to your modern education and socialization, you probably believe everyone should be treated fairly and that tolerance is better than intolerance in most cases. And although there are still race problems everywhere and some societies continue to struggle more than others, at least we can identify a general trend away from overt and institutionalized racism throughout much of the world. In the United States, for example, it is now socially unacceptable to openly judge a person as intellectually or morally inferior based on race alone. It still happens somewhere every day in America, but it's no longer mainstream or fashionable. For example, the public lynching of black men against a backdrop of joyous support from huge crowds and sanction from public officials was once a frequent occurrence in America but is now perhaps gone forever. Unfortunately, however, this fading away of overt and unashamedly racist acts in public does not mean that racism is gone. Now, in most cases, it's just more difficult to detect.


    An experiment with disturbing results published in 2013 revealed that the mere proximity of a black hand or a white hand to a product for sale can significantly influence many potential buyers.2 Researchers put iPods up for sale in more than a thousand online classified ads spread across the United States in some three hundred areas, incorporating both large cities and small towns. The ads included nearly identical photographs of a hand holding the iPod. But there was one key difference: in some photos, the hand was dark-skinned; in others, it was light-skinned. The ads with the black-hand image drew 13 percent fewer responses than the ads with white-hand images. They also received 18 percent fewer offers of payment to purchase, and those offers were 11 percent less, on average, than offers sent to ads with a white-hand image. Those people who responded to the black-hand ads also seemed less trusting than those who responded to the white-hand versions, according to the researchers. They were 17 percent less likely to share their names and 44 percent less likely to agree to a proposed delivery by mail (which would require them to share an address).


    In another study, one with far more serious implications than iPod sales, researchers asked people to shoot at armed criminals when they appeared in a challenging video simulation that also included innocent bystanders. Those shot most often—even when unarmed—were black men.3


    It is doubtful that these biased iPod shoppers and quick shooters belong to hate groups and have swastikas tattooed across their chests. I suspect that most of them probably think of themselves as fair and nonracist. Probably few, if any, made the conscious decision to steer clear of black sellers or shoot unarmed black people in a video experiment. More likely their shadow brain got the best of them. It's a harsh reality to face, but no matter how wonderfully enlightened you may think you are, your shadow brain might lead you into unsavory behavior, too.


    We all have troubling and potentially harmful biases against people based on race, gender, age, nationality, religion, sexuality, and/or other attributes and affiliations. Even those who belong to groups that are the frequent target of prejudice tend to be biased in favor of more socially valued groups. We shouldn't be surprised. After all, blacks, gays, and women watch TV shows, films, and news reports too. Their brains are subject to the same social inputs as those within more favored groups. Subconscious racist acts—the kind that occur without the oppressor's awareness—can be every bit as destructive to people's lives as can conscious racism.4 The reason we may not believe ourselves capable of being biased is only that these prejudicial views stay hidden away in our shadow brains. They may emerge and speak to us when we meet someone for the first time, poke us in the ribs when we hear an accent in someone's voice, or tug at us when we are about to decide if a person is trustworthy, deserving of something, or dangerous.


    Not only can the shadow brain pack an alarming load of negative biases against other people based solely on their group membership, but it may hold a few unflattering assumptions aimed at yourself as well. And these personal negative biases can be detrimental to you in many ways. For example, we may say and think that we are as good or worthy as anyone else in some particular job or activity, but hidden biases lurking in the shadow brain might surface and sabotage us—without us ever being aware of it. Even the mere mention of a negative bias can degrade performance in some people. This has been demonstrated many times by social psychologists.


    One study focused on a widely held belief that says women cannot do math as well as men. Researchers first tested this claim by giving men and women difficult math problems to solve. The men outperformed the women, which supported the stereotype. But when the researchers tested another group, they made one minor change: Before starting, they mentioned to the women that the test would not produce gender differences in the results. The women then performed as well as the males. A simple reassuring pre-test statement was enough to lower the “stereotype threat,” which led to the women scoring higher.5


    This is deeply troublesome, particularly when one considers the impact stereotype threat can have on children in school. Black students, for example, have been shown to underperform due to stereotype threat.6 Even when black students were told that a test did not measure their ability, they performed worse when asked to check a box indicating their race before the test than when not asked to identify their race.7 This problem is not limited to classrooms, of course. In one experiment, white participants were told that they were going to be given a test to determine “natural athletic ability,” and as a result they practiced less before the test than did control groups who were not told that.8 Presumably, they believed they were disadvantaged so they promptly gave themselves a disadvantage by reducing their commitment to preparation.


    Don't be too hard on your shadow brain if you are starting to worry about just how unfair and prejudiced it may be. Being a renegade, generalizing, stereotyping, and jumping to conclusions without deep reflection is standard operating procedure for the subconscious brain. That's who it is; that's what it does. And, besides, it is natural and necessary. Our brain makes and takes shortcuts so that we can get stuff done. Most of the time it is harmless and helpful, but there are those moments when it results in significant problems for you or for others. Negative biases may come forth that both are factually wrong and contradict one's values and worldview. Truth, facts, and the ideals of civilized aspirations be damned, the shadow brain thrives on making sweeping generalizations because that's fast and simple. Sure, “you” can afford to spend minutes and hours reflecting on the deeper unity of humankind as you interact with others in daily life. Meanwhile, however, your shadow brain will take less than a second to feed you crude hunches about individuals based on superficial traits or markers and then it will suggest how you should interact with them. This is how sincerely fair-minded people end up doing things like not hiring the qualified minority candidate, paying female executives less than men for the same work, and deciding not to rent an apartment to someone with a “foreign” name. “They” may not be racists or prejudiced against gays, women, foreigners, and so on, but it hardly matters if their subconscious minds are. What makes this worse in some ways than legalized and other forms of overt racism is the lack of awareness that further hides it. A subconscious bias makes it possible for someone to feel completely innocent, rational, and fair, regardless of the harm he may be doing to another person by his actions or decisions. And, weirdly, maybe he is innocent. Are we responsible for everything that lurks in our shadow brains? If so, we all might be in trouble.


    FERRETING OUT THE BIAS WITHIN


    An important question to ask before going further is, how do we know there really are hidden biases against groups of people? How can we know if a good person has bad prejudices? We can know thanks to the IAT (Implicit Association Test)9 and thousands of other related social-psychology experiments. The IAT, introduced in 1998, can expose subconscious biases against not only racial groups but also such biases as those against sexual orientation, age, skin color, body weight, height, disability, and nationality. The IAT has gone international, as tests are being given in thirty-nine countries in twenty-four languages with similar results. So far it seems like an effective way to shine a flashlight into our shadow brains. More than fourteen million people have taken one version or another of it, and the test site gets more than 20,000 visitors per week. The results have been both educational and deeply disturbing.


    Participants who take the IAT are required to make rapid associations between words and images by striking a particular computer key. The speed of the test turns it into a battle between the reflexive, stereotype-filled, and fast subconscious brain and the contemplative, thoughtful, and slower conscious brain. With the luxury of time to think reduced, the raw subconscious is exposed. And it's often not pretty. For example, participants may be shown photographs of people with different skin colors and then asked to rapidly match them to words such as hurt, awful, pleasure, good. Those who are faster at making connections between positive words and white faces than for black faces, for example, have demonstrated a subconscious bias for white people and against black people.


    Subconscious race biases can creep—or charge headlong—into many aspects of life, even those thought too important for such base emotions. It has been claimed, for example, that a person's racial bias won't affect an economic decision if it would be costly to that person. A 2013 study published in Psychological Science suggests otherwise, however. After monitoring economic decisions in relation to those with whom participants interacted, researchers found that “participants accepted more offers and lower offer amounts from white proposers than from black proposers, and that this pattern was accentuated for participants with higher implicit race bias. These findings indicate that participants are willing to discriminate against black proposers even at a cost to their own financial gain.”10


    Again, this problem is not limited to skin color. The IAT revealed that medical doctors, like the general public, tend to have a strong preference for thin people and a strong bias against overweight people.11 How might this affect the way they treat patients? No good doctor would ever want to be unfair or neglect some patients due to their weight, of course. It is not difficult to imagine how it might happen, however, if the doctor is unaware of the hang-ups her or his shadow brain may have and does not make a conscious effort to ensure they don't play a role in professional decision making. “Cultural stereotypes may not be consciously endorsed,” wrote the authors of a study on the negative impact these insidious biases have in healthcare, “but their mere existence influences how information about an individual is processed and leads to unintended biases in decision-making, so called ‘implicit bias.’ All of society is susceptible to these biases, including physicians.”12


    Researchers are careful to explain that test results indicating a significant implicit bias against one group or another does not necessarily mean that one deserves to be called a racist or a bigot. Don't forget that an implicit bias can be the opposite of what one consciously believes and in contradiction to how one behaves in society. However, as the researchers warn, these prejudices can sneak up on us and lead us to do things that are discriminatory against groups of people without us ever being aware of it.13 Prejudice against someone based on some instant impulse of your subconscious is not only unfair to that person but is also bound to be unproductive for you many times throughout life. If you are hiring someone, buying something, or selling something, for example, you want to make the best possible rational decision, rather than some prejudicial, blind reaction. Therefore, it is in the best interest of everyone—and one more requirement for good thinking—to be aware of your known or possible implicit biases so that you can make a conscious effort to prevent prejudicial acts. Fortunately, it's not as difficult as you might imagine.


    Encouraging research has shown that we can change or reduce our implicit biases in relatively easy ways. For example, simple exposure, being around or befriending people, can reduce a bias against the group they belong to. One study found that white people who had close friends who were black or Latino showed less implicit bias against those groups than did white people who had no Latino or black friends.14 Awareness and determination can defeat or at least hold back these biases most of the time and in most situations. The shadow brain can be vulgar, ignorant, and dangerously assertive, but when people consciously decide to work at treating others fairly and judging them on individual merits, it is possible to quiet the bigot within. Mahzarin Banaji is a Harvard University experimental social psychologist and one of the founders of Project Implicit.15 She believes the presence of implicit biases is not an insurmountable problem:


    We don't intend to discriminate or treat unfairly, but we do. Such unintended consequences come from aspects of our mind that seem natural (helping somebody close to us like a neighbor or a nephew rather than somebody more distant) and feels right (fearing somebody who looks physically different from us [or] strange). Such responses are natural and feel right because they evolved in a world where such responses may have been useful. And yet, they continue to operate even through the best person for the job isn't one's family member or friend, where in the strangeness of other cultures lie the most lucrative business opportunities. Becoming aware of the buggy aspects of our minds is the first step toward unraveling them.16


    We can push back against this challenging source of fear, mistrust, and unfairness by actively seeking out images and data that prove the stereotypes untrue. For example, male = strong is a common subconscious bias that can hinder social progress and harm the efforts of women in business, school, and elsewhere. It can be weakened by viewing images of strong women and becoming more educated about women today and throughout history who have accomplished extraordinarily difficult things. Even simply imagining women in strong roles for a few moments before taking an IAT has been shown to reduce the subconscious male = strong and women = weak biases.17


    You can take an Implicit Association Test online, through Harvard's website, and see if any subconscious biases against racial groups, overweight people, the elderly, gays, or women are creeping around inside your head. Don't be upset, however, if the results don't match up well with how you think of yourself. Keep in mind that the first step to fixing or improving a problem is identifying and acknowledging it. Lead IAT researchers Banaji and Anthony Greenwald offer good reason for hope, restrained though it may be: “We expect the next several years to produce a steady accumulation of research on methods to eradicate or outsmart mindbugs,” they write in Blind Spot, their book about the IAT and subconscious biases.18 They continue, “Although we presently lack optimism about prospects for fully eradicating mindbugs, we are not similarly pessimistic about prospects for research to develop and refine methods for outsmarting mindbugs.”


    I asked Banaji if it were possible that the IAT could reveal a negative bias for a group—African Americans, for example—not because the person has a subconscious dislike or fear of them but because the person understands and empathizes with the group's historical and contemporary struggles with injustice.


    “We should be clear what we mean when we say ‘implicit bias,’” she said.19


    A specific test of implicit bias creates a measure of strength of association between concepts such as black/white and attributes such as good/bad, athlete/scholar, strong/weak, guilty/innocent. The sum total of all possible meanings of these attributes as contained in an individual's mind, at a given moment, is what the test detects. Implicit attitudes may be negative even in people who have sympathy for the history of black Americans—that's the nature of implicit attitudes and what makes them different from conscious attitudes, which are much more aligned with values about what's right and wrong. This is not an easy concept for most people to grasp, including some psychologists.


    Banaji stresses that it is possible to keep one's subconscious biases in check with a bit of effort:


    Implicit attitudes as observed on current tests need not spill over into our behavior. My performance on the test may not change, but my behavior towards members of the social groups can change. That depends on the strength of my conscious attitudes and what I wish to do to modify them to change my behavior. If I am aware that I have a strong association of good with “young” rather than “elderly,” I can ask where such attitudes come from, my daily experiences with young and elderly people, and my behavior. I can remind myself that as a university professor, my daily experiences include positive experiences with young people, that my knowledge of the elderly is deficient and that it is culturally mediated with strong input from the media. If I cared, I could choose to do things differently. I could choose to become a member of the AARP. I could decide that in any social setting in which the elderly are present, that I will approach rather than avoid, smile rather than frown or do nothing. I can make sure that I learn about the issues that the elderly face and give conscious thought to that which eludes me in my natural environment.


    With all of this in mind, we can celebrate the fact that many traditional discriminatory behaviors are no longer legal or socially acceptable in many societies today and that increasing numbers of people say they hold the concept of fairness for all in high regard. But it would be both foolish and immoral to ignore the stealthy, more elusive sources of injustice that haunt our shadow brains. Our ability to be good thinkers, and good citizens of the world, depends on our acknowledgment of and active resistance to the negative underbelly of our shadow brain.
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    “Life does not consist mainly—or even largely—of facts and happenings. It consists mainly of the storm of thoughts that is forever blowing through one's head.”


    —Mark Twain, Autobiography


    We have much to be mindful of during our waking hours. Numerous cognitive biases emerge from the shadow brain to guide our thinking and influence or direct our actions. Sometimes they help us; sometimes they harm us. It is easy to become intimidated, given the number of these inner forces and mental traps. Don't be. Simply do your best to learn about as many of them as you can manage. Understanding even a few is certainly better than knowing none. This chapter addresses three of the most common and problematic cognitive biases: (1) confirmation bias, (2) anchoring bias, and (3) hindsight bias. I consider awareness of these three, at least, to be necessary for good thinking. Watch out for them, in others and in yourself.


    CONFIRMATION BIAS


    When thinking about the many subconscious tricks and traps within our brains, there is no better place to begin than confirmation bias. This is the tendency we all have to lean toward everything that fits well with our beliefs and lean away from everything that challenges or contradicts our beliefs. It is one of the primary reasons why somewhat-reasonable people are able to hold totally unreasonable positions with great confidence. We spend hours, days, years noticing and remembering observations, evidence, and data that support a belief we already hold. At the same time, we fail to notice, or we promptly forget, observations, evidence, and data that threaten to expose the belief as false. This fuels everything from belief in conspiracy theories to political-party loyalties. It is impossible to sensibly estimate how much global waste and destruction comes from this one cognitive bias, but it must be immense. Everywhere, people walk around with smug conviction, assuming that they have rationally analyzed and judged the many claims and issues floating about inside their heads. In reality, however, their shadow brains have cheated by stacking the deck in favor of beliefs and positions, many of which may be highly nuanced, wrong, or just plain silly.


    Confirmation bias is so pervasive, so natural, and so contrary to good thinking that it demands special attention. This one normal human cognitive process, perhaps more than any other, enables smart people to believe dumb things—and often with fierce and relentless resolve. It closes minds and supplies lost causes with an endless supply of ammunition so that we can fight on indefinitely. Why should I doubt, reconsider, or give a fair hearing to an opposing view? I can't possibly be wrong because I know a million reasons why I'm right! It drives people to continue defending a belief long past the point they should know better and give up on it. And none of us are safe. Highly intelligent people can be even more vulnerable to its consequences, for example, because their sharp minds might be more productive at selecting and storing data for their one-sided case. Confirmation bias has haunted humankind for a long time and probably isn't going away soon. Philosopher Francis Bacon wrote of it four hundred years ago:


    The human understanding when it has once adopted an opinion…. draws all things else to support and agree with it. And though there be a greater number and weight of instances to be found on the other side, yet these it either neglects and despises, or else by some distinction sets aside and rejects; in order that by this great and pernicious predetermination the authority of its former conclusions may remain inviolate…. And such is the way of all superstitions, whether in astrology, dreams, omens, divine judgments, or the like; wherein men, having a delight in such vanities, mark the events where they are fulfilled, but where they fail, although this happened much oftener, neglect and pass them by.1


    It is crucial that readers understand how natural this process of selective observation, assessment, and retention of evidence is. One has to make the conscious effort to seek out, listen, and consider evidence that goes against the grain and feels wrong. It can be hard work and often is uncomfortable, but it must be done. Good thinking demands it. If you are a Christian, go to the trouble of actually listening when a Muslim tries to sell you on the Koran and Muhammad. It can be worth the time spent. If nothing else, you are likely to learn something new about a belief system you may not have known much about but is important to more than a billion of your fellow human beings. You may also learn things about your own belief system and your thought process about it as well. If you are an atheist, don't pretend that you have this and all other possible universes figured out from top to bottom. If they come calling, listen to the Mormon, the Scientologist, the Hindu, the Buddhist, and so on. Time is a finite resource, of course, so one wouldn't want to squander too much time on too many claims that may lead nowhere. But we all can find moments here and there to give alternative views a hearing. It's polite, it's mature, and it's good thinking. No matter how sure you are that you are right and they are wrong, listen. Keep in mind that we never know if confirmation bias has made a fool of us on a particular subject. It operates beneath our conscious awareness. So all we can do is stay humble and try our best to be fair to the contrary arguments and evidence we encounter.


    Good thinking is a lost cause for those who never learn about confirmation bias, or who do but then fail to keep it in mind and act accordingly. People who do not take this seriously and push back against it are sure to pay the price of packing and hauling some or many unjustified beliefs for years. We all should think of it as the constant saboteur in our midst. “The confirmation bias is one of the most insidious and pervasive bits of software in your head,” warns psychology professor Hank Davis.2 “It is as much a part of being human as having two eyes, one nose, and two feet. To avoid evaluating the world through the confirmation bias, you have got to take conscious steps against it. Even then, there is no guarantee you'll succeed. If you allow your mental software to operate on its Pleistocene default settings, you will bring this bias into play.”


    California resident Chanel Prabatah, a thoughtful twenty-five-year-old with a degree in psychology, doesn't think the confirmation bias gets the best of her too often, though she does advise everyone to watch out for it. “I think people have ideas about various topics and end up confirming those ideas,” she said.3 “If someone says Kim Kardashian is a bimbo and has nothing to give to society, this person is probably going to then search consciously and subconsciously to find reasons why this is true. I feel like you have to be as objective as possible when you perceive life. But that can be hard because we are subjective humans who view life through different lenses because of our experiences. I honestly believe it takes a lot of conscious effort to avoid being manipulated by confirmation bias on a regular basis.”


    “Another reason to be aware of confirmation bias is to be able to see life for what it really is instead of trying so hard to connect dots,” Prabatah continued. “Prime example: I recently bought some food for a friend. But when I phoned her she didn't respond. I began thinking of reasons why she wasn't answering my call, and then confirmation bias led me to put together a pattern in my head and start to think that she was mad and intentionally ignoring me. After a while, I told myself that I was going to give her food to a homeless person. But just as I was contemplating that, she called and explained that she had been in the gym working out. Confirmation bias almost made me give her food away for no reason.”


    Confirmation bias is one thing we cannot afford to be overconfident about. Good skeptics are no different from anyone else when it comes to the need to be vigilant about the confirmation bias. One cannot always be perfectly fair when assessing input, of course, but with effort it is possible to at least put up a meaningful fight for rational decision making most of the time. It's not easy. Once we make up our mind to believe or not believe something, it can feel like a waste of time to entertain another point of view even for a second. Trust me, I know. Once you have heard the arguments and “evidence” for a bad idea multiple times, it takes real dedication to patiently listen to one more attempt to convince you that this belief is the real thing. But we must whenever possible because of the principle at stake and the possibility that the argument we refuse to hear might have been the good one. No, I would not advise spending too much time listening to slight variations of the same argument over and over. However, when someone is presenting evidence and attempting to make a case, you need to consciously crank open the mind, give it a hearing, and restrain that confirmation bias. For example, after careful consideration, I came to the conclusion long ago that UFOs are probably not buzzing the planet on a regular basis and it's unlikely that Bigfoot populations are alive and well in North America. But these things could be true, and I never neglect to note this, whether to myself as a silent reminder or aloud to a true believer. We need to understand and never forget that the shadow brain is on the job every day, working hard at coddling us in the name of efficiency and psychological comfort. Confirmation bias is always there, stalking us, waiting for the chance to fill our heads with a lopsided case for something. Because I'm aware of how easy it is to be led astray by this bias, all of my conclusions, no matter how confident I feel about them, come with an escape clause. For example, I have attended and observed up close several faith-healing services, from the small-time to the big-time. As a result, I am pretty sure that faith healers are not tapping into magical powers to cure people. There are natural and much more likely explanations for what they do. But I don't pretend to know this with 100 percent certainty. There is always the chance that confirmation bias sabotaged my thinking. Maybe I have focused only on selective information and remembered only my observations that showed faith healers in a negative light. It's possible that there is good evidence somewhere out there that supports their extraordinary claims, but I have been so misdirected by my bias that I failed to find it. Awareness of the confirmation bias prevents good skeptics from clinging to and defending conclusions solely because they happen to be our conclusions. All knowledge is tentative, we say, pending the arrival of new and better evidence.


    I once interviewed a woman who told me that she died, went to heaven (where she met Jesus), and then returned to Earth. She said Jesus had beautiful blue eyes, the streets were literally paved with gold, and there was a magical fruit basket in her room. When you took fruit from it, a new piece of fruit appeared.4 Now, at no point during her story did I believe any of it was true—it was probably a case of confusion, delusion, and false memories, nothing too unusual for a human being to experience—but I still listened. You never know what someone is going to say until you hear them say it. Who knows? She might have pulled from her purse a magical, everlasting banana, a photo of heaven's gleaming roadways, a retinal scan of Jesus's blue eyes, or some other interesting evidence. She didn't, but I was there with open ears and mind if she had, ready to learn something new and adjust my worldview if necessary. On a regular basis I read articles, listen to radio programs, and watch television shows that push claims that oppose my tastes and worldviews. I routinely expose myself to what I consider the worst of political propaganda, pseudoscientific gibberish, and ravings of fanatical or dishonest religious leaders. Sometimes it is entertaining, but often it takes real effort to endure the madness. I do it, however, because I think it is important to hear ideas that are different from the ones currently encamped in my brain. It is contrary to good thinking to build a wall around oneself and avoid contact with opposing views. So what if they may be uncomfortable or seemingly insane? We don't want to hold on to positions simply because they already found their way into our heads or because they feel good. We want our conclusions to be as closely aligned with truth and reality as possible. And that requires keeping eyes, ears, and minds as open as possible.


    If you are having any doubts about the importance of confirmation bias, consider that it may harm or even kill you, should you show up at a doctor's office or emergency room with a serious illness or injury. As human beings, medical doctors are under the influence of all the usual shadow-brain processes. Jerome Groopman, professor of Medicine at Harvard Medical School and author of How Doctors Think and Your Medical Mind, researched this impact of standard human biases on healthcare and has concluded that most medical errors are due to cognitive errors such as confirmation bias rather than technical errors. This means that the effectiveness of your treatment is less likely to be determined by what your doctor knows and more by how your doctor thinks. He advises patients to ask doctors simple questions about their condition such as, “What else could this be?” or “What is the worst thing it could be?”5 This may nudge a doctor into rethinking a possibly flawed diagnosis.


    In addition to confirmation bias, we need to be alert to a closely associated problem called motivated reasoning. Think of this as confirmation bias with a boost of nitrous oxide. Motivated reasoning goes beyond merely ignoring inconvenient facts and selectively remembering supporting data. This is about putting in extra, deliberate work to try to prove our beliefs while aggressively trying to destroy arguments against them. Turn on a cable-news channel any time of day and you are likely to see textbook-worthy examples of confirmation bias and motivated reasoning in action as politicians and pundits argue their positions. Truth and reality rarely factor into the rants and ramblings of these people. The potent mixture of confirmation bias and motivated reasoning over many years has left them well stocked with arguments for their conclusions and an unshakable confidence that they are always right.


    Finally, never forget that confirmation bias and motivated reasoning can set up any of us at any time to wage passionate, lifelong wars in defense of bad ideas. Do not make the mistake of arrogance. You are not special when it comes to confirmation bias and motivated reasoning.


    ANCHORS AWEIGH!


    I must be careful about what I write to begin this section because it could have a profound effect on what you think the rest of the way. First impressions can steer us in unexpected ways, thanks to a subconscious trap called the anchoring bias. This is the tendency we have to latch onto the first available reference points, pieces of evidence, or input of any kind that we encounter, and then base further thinking and decisions on them.


    The anchoring bias is similar to the framing effect addressed in chapter 7, but what makes this one even stranger and more problematic is that the initial anchor doesn't even have to be related to the topic in question. For example, crazy as it sounds, if I merely showed you the numbers 100,000 and 200,000 written on a piece of paper for a second or so and then a few minutes later asked you to estimate how many books there are in your local library, you would likely give me a significantly higher estimate than if I had first shown you the numbers 10 and 20. I know it seems absurd, but experiments have confirmed this effect again and again. Mere exposure to a number, a word, a fact, or an image can influence us because our shadow brain jumps on information without hesitation and utilizes it to help when we are faced with a challenging task. The shadow brain figures having something—anything—to go on is better than having nothing. The problem is that our conscious minds don't know this is happening, so we often end up working from a poor or nonsensical start point.


    An interesting experiment by Amos Tversky and Daniel Kahneman produced a clear demonstration of the anchoring effect by asking people to estimate the percentage of countries in the United Nations that were African after spinning a roulette wheel.6 Unknown to the participants, the wheel was rigged to stop on either the number 10 or the number 65. The roulette-wheel number was not supposed to have anything to do with the number of African nations. But it did in the subconscious minds of those who spun the wheel. The people who landed on 10 estimated on average 25 percent of the United Nation members were African nations. Those who spun the wheel and landed on the number 65 estimated on average that 45 percent were African. That's a meaningful difference generated by nothing more than the meaningless spinning of a wheel.


    Another experiment by Tversky and Kahneman exposed how making calculations can influence our perceptions.7 They gave the following math problem to a group of high-school students and asked them to come up with an answer within only five seconds: 8 × 7 × 6 × 5 × 4 × 3 × 2 × 1. That's not enough time to solve the problem, so the students had to make a guess after completing only the first few computations. The median estimate for this group was 2,250. Tversky and Kahneman gave the following problem to another group of high-school students: 1 × 2 × 3 × 4 × 5 × 6 × 7 × 8. This group's median estimate was 512. (The correct answer for the problem both ways is 40,320 because of the commutative property of multiplication.) There is a huge difference between 2,240 and 512, especially when you consider that it came about only because the test subjects did smaller or larger calculations before guessing.


    Don't get the idea that this is all nothing more than abstract lab-room play. The anchoring bias directly impacts our lives. For example, it can play a key role in how we make purchases and negotiate with money. You may want to remember this when interacting with car dealers, real-estate agents, and human-resources people during salary negotiation. It can cost us significant amounts of money when our subconscious nudges us to make poorly reasoned decisions that are based off of arbitrary starting points that may lack a rational basis. Savvy politicians, salespeople, lawyers, and debaters know all about this bias, so you had better know too. If, for example, a political leader says, “We have calculated that saving our nation from the long, dark plague of bedbugs will cost the taxpayers more than $100 billion. I promise, however, that with my special cost-saving plan, I can achieve bedbug eradication for a cost of less than $50 billion.” In this case, good thinking should take one's brain back to the original claim of $100 billion and question that figure before allowing the shadow brain to feel too agreeable and relieved that it will “only” cost $50 billion to end the scourge of bedbugs. Those who do not understand the anchoring bias are more likely to surrender to the lure and comfort of a reduced offer, even if it happens to still be unreasonably high. The anchoring bias is always there, ready to make us feel comfortable with overpriced items and unjustified ideas. Watch out for it.


    
      GUESS WHAT ELSE MAY BE LIVING IN YOUR HEAD


      To my knowledge, Toxoplasma gondii has not yet made its way into any science-fiction novels or horror films—but there is a surprisingly good chance that it's already in your brain.8 This single-celled parasite, common in cats, may be infecting two to four billion humans right now. It wants to get into cats, its preferred host, so Toxo does weird things to the brains of rats that it infects like slow down their reaction time, reduce their fear of cats, and even make them intensely attracted to the smell of cat urine. All this makes infected rats more likely to be eaten by cats, which is good for the parasite. Scientists think people pick up Toxo from cat feces, cat scratches, undercooked meat, or contaminated fruits and vegetables.


      Toxo may be manipulating human brains as well. Researchers say that infected men have slower reaction times and are less fearful, more reckless, and even more suspicious and jealous of romantic partners. Infected women may become more social and more trusting of strangers, which could be interpreted as a form of reckless behavior. One study found that pedestrians and automobile drivers in Prague who were involved in traffic accidents were more than twice as likely to be infected than other people in the same city.9 That study has since been replicated. Rates of infection are significant. In London, 22 percent of pregnant women have tested positive for Toxo; in New York, 32 percent have; and in Paris, a shocking 84 percent of pregnant women tested positive for the parasite.10


      Toxo may also be impacting or even causing serious mental-illness problems worldwide. Multiple studies have found that infected people are more likely than others to suffer from severe depression and anxiety problems. Some experts think Toxo could be responsible for one-third of all schizophrenia cases.11


      Humankind has been coexisting with this parasite for thousands of years, so it's a little late to panic now. It won't help, anyway, as there is no current treatment to eliminate them from the brain once they are in. I recommend monitoring news about continuing research on Toxoplasma gondii in the coming years, as well as any other creatures that may be meddling with our brains. Our bodies are actually complex ecosystems in which bacteria and other microbes outnumber our own cells ten to one, so it should not surprise us to learn that some of these many life-forms that are on us and inside of us are capable of exerting an influence on our brains.

    


    HINDSIGHT BIAS


    It's easy to predict the future accurately after it happens. So easy that to do so would be silly, a waste of time, right? Absurd as it seems, however, we all do it. We look back at the past and perform a kind of confirmation bias in reverse to pick and choose just the right facts and feelings that make it seem that we knew what was going to happen, even though we didn't. When something important or unusual happens, we all have this natural tendency to tweak our recollection of the past so that we can believe that “we knew it all along.” The shadow brain is a world-class architect of revisionist history. It is so dedicated to keeping us feeling smart, rational, and in control that it will feed its host a reconstructed view of the past that has been tailored and doctored to accommodate current emotional or circumstantial needs. It's also a way of ducking responsibility for something negative without having to consciously lie. Hey, don't look at me. I knew the building would burn down one day. And I definitely warned somebody a long time ago about all those cans of kerosene stored next to the furnace.


    In the final moments of the 2015 Patriots–Seahawks Super Bowl, Patriots defensive back Malcom Butler made a big-time play to stop the Seahawks’ late drive and win the game. The unheralded and undrafted first-year player read the situation perfectly to get position over Seahawks receiver Ricardo Lockett and snatch the ball. Butler's theft of Russell Wilson's bullet pass from the one-yard line was a storybook ending for Patriots fans, but a climax that brought down a storm of emotional second-guessing from everyone else. Immediately, sports analysts and fans condemned the call by Seahawks head coach Pete Carroll. The consensus reaction, from casual fans to experts, was that Carroll's call was outrageously and obviously wrong. Why, they asked, would he not just give the ball to Marshawn Lynch, one of the NFL's toughest and most reliable short-yardage running backs? The Seahawks were on the one-yard line with twenty-six seconds on the clock and three chances to score. Why risk a pass? The only sensible call was a running play.


    The reaction to the end of that Super Bowl was a textbook demonstration of the hindsight bias played out in a hundred million minds. They blew it. I should have been coaching the Seahawks. I knew that letting Lynch run the ball was the right play—the only play! After the game, Carroll defended himself by explaining that the personnel matchups were not good for a running play. This means the Patriots defensive players on the field at that moment were strong against the run and the Seahawks players on the field were more conducive to a pass play so, in Carroll's opinion, a passing play made the most sense. Moreover, quarterback Russell Wilson made a fine pass, and the receiver, Lockett, was in the right place at the right time. The only reason it didn't work out for the Seahawks is because Butler read the unfolding play perfectly and reacted to it exactly right. But what if Butler had been a millisecond too late getting to the ball or if he had dropped it? Then, you can be sure, very few (no one?) would remember thinking to themselves before the play that the only sensible call was a running play. More likely, millions of people would have remembered their thoughts in the final moments of the Super Bowl quite differently. I knew that would work. The Patriots were expecting Lynch to run the ball, so I was thinking before the play that a pass was the perfect play to call. I knew it all along.


    Beyond Monday-morning quarterbacking, hindsight bias can have serious consequences. It can be a significant problem in many circumstances, especially when trying to figure out where things went wrong after a disaster. How can we understand a mistake and make sure it doesn't happen again, for example, if hindsight bias distorts our memories and analysis of the thoughts and actions that led to the problem? It is also a huge source of fuel for irrational belief. Answered prayers, astrological and psychic predictions, prophetic dreams, and visions can all seem remarkably accurate after the fact if the hindsight bias kicks in. If someone wins the lottery, for example, suddenly hindsight bias may have the person thinking about how those winning numbers had come to them over the course of previous days. I saw them before I filled out my ticket. They were in phone numbers, on license tags in traffic, and my cable bill. It was meant to be. No, more likely somebody was going to win and it just happened to be you. Rein in your hindsight bias and enjoy the money.


    The hindsight bias can cause the biggest problems when people in positions of great power and influence are clueless about it. It can hamper a society's ability to learn from the past. This alone probably goes a long way in explaining why so many preventable large-scale mistakes, conflicts, wars, and disasters occur decade after decade. “If you feel like you knew it all along, it means you won't stop to examine why something really happened,” says Neal Roese, a psychological scientist at the Kellogg School of Management at Northwestern University who has studied this problem.12 “It's often hard to convince seasoned decision makers that they might fall prey to hindsight bias.”


    Hindsight bias is a problem in the legal system, too. Product liability and medical malpractice suits are particularly vulnerable to being sidetracked by it. A report by the American Association for Psychological Science states that it “routinely afflicts judgments about a defendant's past conduct.”13 Roese and other researchers believe that it is useful to consider opposite outcomes for an event and then think through the events leading to it. This kind of mental exercise can reduce hindsight bias, they say.


    Back in the early 2000s, after Lance Armstrong won his third or fourth Tour de France, I wrote a commentary about him for the newspaper I worked for at the time. While acknowledging that everyone is innocent until proven guilty, I outlined several reasons to be suspicious of Armstrong's triumphs. I wrote that I felt it was virtually impossible for him to be dominating these brutally demanding races against the best riders in the world without doping because most, if not all of them, were using performance-enhancing drugs. I based this on private conversations I had with an experienced cyclist who had competed in Europe and the steady stream of reports about doping at the top levels of cycling. I reasoned that drugs were the most likely explanation for his extraordinary success.


    Reaction to my commentary was fast and furious. Understand, this was during Armstrong's glory days when his popularity was at its peak. He was the cancer-beating, inspirational superhero everybody loved—except the French, of course. I was verbally pummeled, mocked, and condemned on local talk-radio shows. Angry Armstrong fans phoned me at work to complain. Several people demanded I read Armstrong's book, It's Not about the Bike, so that I might understand how wrong my suspicions about him were. Virtually no one I spoke with about Armstrong agreed with me back in the early 2000s. But a funny thing happened in 2013 when he showed up in Oprah Winfrey's confessional booth. After Armstrong admitted to using performance-enhancing drugs, virtually everyone I have spoken with about him claims to have never doubted that he had been cheating. They weren't fooled back then. They could see right through his lies. Of course he was doping, they say. I sometimes bring up Armstrong in casual conversations today just to observe the hindsight bias in action right before my eyes: “I knew it all along.”


    Sure you did.


    Be alert to the hindsight bias in play during your life. Left unchecked, it will cloud your thinking and distort your thoughts about past failures and accomplishments. This matters because it will make it difficult or impossible for you to draw useful lessons that can serve you well in the future. I suspect that this is one of the reasons some people become trapped in cycles of unproductive or self-destructive behavior. They continue to repeat a negative pattern because hindsight bias prevents them from making a reality-based assessment of what went wrong in the past.
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    “Belief is the wound that knowledge heals.”


    —Ursula K. Le Guin, The Telling


    Am I dying? This is bad. What am I going to do? I'm going to die out here. Those were the thoughts I had over and over during a long night in the African bush. Perhaps I was being overly dramatic. But, then again, I had never felt so bad, never had such a severe fever, and never before had been so sick so far from a doctor or hospital. This happened while I was on a poor-man's safari in Kenya. I was with a small group of strangers and a no-frills guide. My temperature had gone from uncomfortable to possibly life-threatening in a few hours. On top of my physical discomfort, I was psychologically stressed, wondering if I had contracted yellow fever, malaria, or worse.


    Obviously I survived. But that experience forever influenced the way I feel about unscientific medicine and the billions of people around the world who believe in it. That long night in Africa certainly could have led me to take something outside the bounds of medical science. I'll never know, because there weren't any snake-oil sellers or well-meaning-but-mistaken alternative-medicine practitioners around to tempt me. Pain, fear, and desperation can degrade a person's ability to reason. I imagine those conditions can make virtually any of us more receptive to foolish or fraudulent sales pitches. For this reason I make an effort never to mock or belittle those who reach for quack cures and dubious treatments in times of need. But politeness doesn't mean silence. People need to hear the news that alternative medicine is not necessarily the safe and effective source of health therapies its profiteers and cheerleaders say it is.


    It would be wrong to condemn everything in alternative medicine, because it includes so much. This wild, no-holds-barred jungle surely contains something good somewhere. A number of its products and treatments work to some degree, I'm sure. But if the scientific process is not the final word on what works and what doesn't work, what is safe and what is not safe, how are we to sort out the good from the bad? There is also the problem of what qualifies as alternative medicine. When someone asks me for my opinion on it, I first have to ask her what she means by “alternative medicine.” Yoga, for example, is often categorized with alternative-medicine therapies. But who gets to define yoga? If a practitioner claims his yoga sessions will cure cancer or treat schizophrenia and, as a bonus, connect participants with their past lives, then, yes, it is properly labeled “alternative medicine” because there is no credible evidence to support those claims. But if a yoga session is billed as nothing more than stretching, strength poses, and relaxation, mixed with a bit of soothing music and socializing, then it likely has real physical and psychological benefits because a wealth of data indicate that such activities do. Meditation also is sometimes associated with alternative medicine but, as mentioned in chapter 4, there are sober indications that it may deliver a valuable boost to the mind and body. So some caution is warranted when criticizing such a wide-open field because blanket condemnations may taint something good along with the bad.


    We also have to watch out for rejecting something good because uninformed or unscrupulous people made incorrect claims about it. Many nutritious foods have been hailed as miracle cancer preventatives and cures only to be exposed as having no evident influence on cancer rates—but they are still nutritious foods. I also readily admit the possibility that some apparently crazy and useless alternative-medicine products and treatments today might one day be shown to work. I'm also confident that some current mainstream medicines and treatments will be exposed as worthless in the future. Doubt and the readiness to change one's mind run both ways.


    Paul A. Offit, chief of the division of infectious diseases at the Children's Hospital of Philadelphia, has taken on the anti-vaccination movement and written important books about healthcare. In his 2014 book, Do You Believe in Magic? Vitamins, Supplements, and All Things Natural: A Look behind the Curtain, he describes how he reviewed numerous alternative-medicine therapies to discover that most don't work—no surprise there—but also that many are dangerous. He offers this sampling:


    Chiropractic manipulations have torn arteries, causing permanent paralysis; acupuncture needles have caused serious viral infections or ended up in lungs, livers, or hearts; dietary supplements have caused bleeding, psychosis, liver dysfunction, heart arrhythmias, seizures, and brain swelling; and some megavitamins have been found to actually increase the risk of cancer. My experience wasn't limited to reading medical journals. As head of the therapeutic standards committee at our hospital, I learned of one child who suffered severe pancreatitis after taking more than ninety different dietary supplements and another whose parents insisted on using an alternative cancer cure made from human urine. What I learned in all of this was that, although conventional therapies can be disappointing, alternative therapies shouldn't be given a free pass. I learned that all therapies should be held to the same high standard of proof; otherwise we'll continue to be hoodwinked by healers who ask us to believe in them rather than the science that fails to support their claims. And it'll happen when we're most vulnerable, most willing to spend whatever it takes for the promise of a cure.1


    One of the key problems is that too many people have no appreciation for the meaningful border between science-based medicine and every other kind of medicine. “It used to be called ‘fringe’ or ‘unconventional’ medicine—or simply quackery,” Offit explains. “Today, it's called ‘alternative,’ ‘complementary,’ ‘holistic’ or ‘integrative.’”2


    After working in a homeopathic hospital as a physician and then spending many years researching alternative medicine, Edzard Ernst concludes that one reason people keep lining up for it is because they are fed up with various aspects of science-based healthcare. They are angry that there are not better treatments for certain diseases. They are frustrated by their doctor's inability to spend enough time with them or by a perceived lack of compassion for their suffering. And then there are those who view alternative medicine as an opportunity to make one more fashion statement. “I think for many people it is a fashion thing, a sign of affluence to have all these useless treatments,” Ernst told New Scientist magazine.3 “Like the L'Oréal slogan, people think: ‘I have reflexology or colonic irrigation because I'm worth it.’ Then there is the image of CAM [complementary and alternative medicine] being ‘natural’ and that everything that is natural is safe, with no side effects. At the extreme end of the spectrum, people who are dying may be desperately searching for a cure. You would be amazed at the lies these people are sold. I don't hesitate to call it the criminal end of alternative medicine…. Integrative medicine is a subject that annoys me intensely. People are being told it is the best of both worlds—conventional and alternative—but when you look behind that platitude, it's a cover for quackery being smuggled into conventional use.”


    Ernst believes that the single biggest reason of all for alternative medicine's popularity is that many of the people who sell it are very good at lying. “It is a triumph of advertising over rationality: many of the forty million or so websites on alternative medicine promote outrageous lies. People seem quite gullible.”4


    Those who recognize the value of the scientific process applied to healthcare can only be alarmed at trends in the United States over the last few decades. One survey found that 42 percent of American hospitals now offer alternative-medicine therapies to patients.5 “Wellness centers” selling some of the most absurd healthcare products and treatments imaginable are now found in strip malls everywhere. Many private doctors recommend untested or minimally tested treatments, supplements, and medicines to their patients. In 2011, Consumer Reports surveyed 45,601 of its subscribers to find out how many of them used alternative-medicine therapies. Three out of four surveyed said they used some form of alternative medicine for general health. But when Consumer Reports asked how satisfied they were with the outcome of these treatments, most were deemed “far less helpful than prescription medicine for most of the conditions.”6


    Use of alternative medicine may have doubled in the United States in recent years.7 According to the National Institutes of Health, Americans now spend $34 billion a year on CAM (complementary and alternative medicine). Although it is clear that many people are wasting a lot of money and some of them are risking their health, don't get the idea that this has taken over America. Compared to the more than $2 trillion spent annually on conventional healthcare in the United States, this is still the minority player. But who can tell what the future holds? Moreover, America is not the only society with an appetite for alternative medicine.


    The attraction to medical quackery and fraudulent healthcare products is a global problem, of course. Every country has too many unproven and disproven health remedies for sale. I have seen numerous blatantly unscientific health products and treatments in the Caribbean, South America, the Middle East, Africa, Australia, and Europe. I once spent an hour or so exploring a little shop in Damascus, Syria, for example, that literally was stocked to the ceiling with powders and pills ground from every creature and plant imaginable. It was like an apothecary straight out of a Harry Potter book. Highlights included a couple of dried bats and the tail of…. something, not sure what, hanging on a wall. At times I struggled to take in the dizzying sights around me. I found what may have been rhino horn for sale, as indicated by a picture of a rhinoceros on the jar. This was a disturbing reminder about one of the often-overlooked impacts of alternative medicine. Many threatened and endangered animals, including tigers and the Grévy's zebra, are killed for quackery.8 The rhinoceros, one of the most beautiful and magnificent creatures on Earth, may soon vanish from the wild in part because of poachers who kill them for their horns. This happens because bad thinking allows quacks and crooks to profit off of gullible people by telling them the lie that ground-up rhino horn treats everything from a fever to devil possession. Knowing what I know about ethics and oversight in the alternative-medicine market, however, it would have been a good bet that no rhino horn was in that jar. There also was a staggeringly diverse assortment of herbal remedies for sale, far more than a typical western drugstore or supplement shop offers. As I scanned the shelves, the clerk quizzed me about any health problems or concerns I might have. He assured me that he had something for every known ailment. Of that I had no doubt. This is a business model that works everywhere because good thinking is not yet a standard feature of human societies. In Germany, for example, 75 percent of the population used alternative medicine at least once in 2010.9 So much for that stereotype of Germans being more rational and logical than the rest of us. The United Kingdom is awash with alternative medicine as well, spending 4.5 billion pounds on it annually.10 British writer Rose Shapiro, author of Suckers: How Alternative Medicine Makes Fools of Us All, writes:


    We are witnessing an epidemic of alternative medicine. There are as many as one thousand different alternative therapies, most with little in common bar one rather important thing: there's no evidence that they work. From chiropractic to color therapy, reflexology to Reiki such therapies are now used by one in three of us…. We [Brits] are increasingly likely to choose a personal consultation with one of nearly fifty thousand alternative practitioners. These self-appointed and predominantly unregulated therapists actually outnumber GPs [general practice doctors] in the UK. Now even the GPs are getting in on the CAM act—despite their scientific medical training more than half of British GPs now offer alternative medicine, either provided by themselves or by referral.11


    THE POWER OF NOTHING


    Some of the unearned value awarded to alternative medicine is nothing more than the result of bad thinking and misperceptions about illness and natural recovery. People credit these products with helping them without knowing if it is deserved. What if, for example, I had consumed an herbal brew, sipped some homeopathic water, or been given a Reiki treatment that night in Africa? My body defeated whatever it was that took me down so hard. And it did so without any external help. I took no conventional medicine, not even Tylenol or aspirin. But had I turned to alternative medicine while battling the fever, I might have gone the rest of my days, telling the story of how some herbal concoction or homeopathic remedy saved my life. Many times I have had discussions with believers who share stories about how they were sick or had some ailment for which “regular” medicine or treatments did nothing. An alternative-medicine product healed them, however. My standard response is: “How do you know?” How exactly do you know for sure that it was the prayer or reflexology treatment that solved the health problem, when it might have been the antibiotics you were also taking at the time, or maybe it was the concurrent physical-therapy treatments? How can one know? Even if a person was taking an alternative-medicine product and nothing else, still it can be impossible or difficult to know for certain that it was responsible for any improvement. After all, in most cases, it is time that does it for us. Human bodies are very good at fighting back against infection, healing injuries, and keeping us alive. They have to be because we are all under constant assault from the microbial world, and living entails many cuts, bumps, and bruises. I have had numerous illnesses and injuries over the course of my life, but none of them killed me. My survival rate has been 100 percent. That's right, to date, I have survived every minor and major health challenge—and so have you. You overcame every single one of them, probably the vast majority of them without medical aid of any kind. Time is the unsung hero of human health. Most people who contract the common cold and take one or more alternative-medicine treatments get better in a week or so. Most people who go to a doctor get better in a week or so. Most people who do nothing other than rest get better in a week or so. But nobody seems to want to give credit to time and the human body's defensive systems. Regarding my minor and major health challenges, I can say with certainty that alternative medicine had nothing to do with my perfect success rate—because I have never taken any kind of alternative medicine or treatment in my life. In most cases, my body got me through it on its own. In some of the more serious instances of illness or injury, over-the-counter science-based treatments or experts who rely on science-based diagnoses and treatments saw me through the storm.


    The placebo effect has to be addressed in any discussion of alternative medicine, too. This bizarre phenomenon is real and surely accounts for much, if not most, of alternative medicine's continuing success and appeal. Still not fully understood, there is something about the power of expectation that can lead us to respond positively (or negatively in the case of a “nocebo”) to medications and treatments that are fake, inert, or without an active ingredient. This has been studied extensively, and it can work in the context of both science-based healthcare and alternative medicine. If one hundred people with arthritis pain are given sugar pills, for example, and told by doctors that it is a new treatment that will ease their discomfort, some number of people in the group likely will report that they felt better after taking the fake medicine. Even sham surgeries generate the placebo effect. Patients have undergone fake operations and responded to them as if they had undergone real surgeries.12


    Test subjects in some studies have also been found to experience the placebo effect even when told that the medicine they were taking was not real. But the effect is more likely to occur and be stronger if the doctor sells it well by emphasizing to the patient how great the medicine is, explaining how expensive it is, and/or generally playing up the complexity and importance of the doctor-patient encounter. Colorful pills work better than bland-looking pills.13 Capsules are more potent than tablets, and fake injections stimulate the placebo effect better than do capsules. It also works better if the doctor wears a white lab coat rather than a regular shirt or dress.14


    In light of what is known about the placebo effect, one begins to understand how all of those witch doctors and shamans managed to stay in business for thousands of years. It also helps to explain why some people praise pseudoscientific treatments such as therapeutic touch (manipulation of a patient's “energy” without touching the patient). The powers of our perceptions and expectations—even when wrong or based on nothing of substance—are extraordinary. Clearly the patient's shadow brain picks up on cues that trigger some sequence of events leading to, in some cases, an actual health benefit. Unfortunately, the placebo effect doesn't work all the time and doesn't work for everyone. And, making someone feel better doesn't necessarily mean anything positive has occurred regarding the actual health problem. This can lead to serious issues for people who interpret a placebo effect to be a cure. Imagine if someone takes an ineffective alternative medicine or science-based medicine, neither of which has any impact on the illness or injury. If the person senses improvement due to the placebo effect, she or he may figure everything is okay and, as a result, fail to seek treatment for a worsening condition until it is too late.


    Good thinkers keep the placebo effect in mind when someone argues for an alternative drug or treatment. I recommend considering the placebo effect within science-based medicine as well. Even real medicine that works doesn't work for everyone, of course. It is not rude or unreasonable to question a doctor about your progress and ask if it could be a placebo effect you are experiencing. The standard question to ask someone who is encouraging you to take an alternative medicine is: Does it work better than placebo? If the person doesn't know or understand the question, then she or he is not qualified to be making healthcare recommendations to you. If the person says it is better than placebo, then ask for a source and check the study that is supposed to confirm it. Is it published in a reputable, peer-reviewed journal? Read the abstract, at least, and look for the researchers’ conclusion. Is it firm or wishy-washy? How big was the sample size of the study? Generally, the more test subjects, the more reliable the study is. Be a good thinker. Do your homework.


    SCIENCE IS NOT A DEMOCRACY


    Another problem with belief in alternative medicine is that so much of its appeal and popularity are generated by nothing better than stories and personal recommendations. If someone says he took something and it made him feel better, that is considered validation enough for the typical alternative-medicine true believer. But a good story is not as good as a double-blind, placebo-controlled study—not even close. Good thinking requires one to be cautious and steadfast when facing a frontal assault from an appealing story. Resist. Think. Remember that our brains are capable of believing just about anything when delivered in the form of a tantalizing tale. Be prepared when your neighbor, coworker, or beloved family member tells you about the time an alternative-medicine product cured her of something. You can think through these moments and avoid placing your trust in something that at best doesn't work and at worst may harm you. We can't trust word of mouth when it comes to UFOs and the Loch Ness monster, so why would it be good enough for something as serious as your health?


    
      WHAT IS A DOUBLE-BLIND, PLACEBO-CONTROLLED STUDY?


      A basic example of a double-blind, placebo-controlled study would include two groups of patients of similar age and health status. Doctors or researchers would give one group a real medicine or treatment and give the second group a placebo, or fake medicine/treatment. (This could come in the form of a sugar pill. An example of a sham or placebo acupuncture treatment would be to touch patients on their backs with retractable needles that do not penetrate the skin.) The most important element of the study is that neither the patients nor the researchers know which group gets what. When done correctly, this is an effective way of eliminating intentional or unintentional bias from the patients and researchers so that the results are more likely to be accurate. In some experiments, a third group is included, one not given a placebo or real drug. This allows the opportunity to assess how much impact the placebo and the real drug had compared to people who took nothing. It's not perfect, but thousands of studies have demonstrated that it is the best way we have to figure out whether a drug or treatment actually has benefit beyond the placebo effect.

    


    TWO WRONGS DON'T MAKE A RIGHT


    Because defenders of alternative medicine almost always bring it up, it is necessary to address the imperfect nature of modern medical science. There is plenty of truth in the accusations alternative-medicine fans routinely hurl at science-based medicine. No doctor gets every diagnosis and treatment correct. Doctors make mistakes. Some doctors are incompetent. Some are unethical. Medicine that helps many patients may hurt others—possibly even kill them. There are numerous healthcare challenges and plenty remaining mysteries of the human brain and body that await solutions. Mental-health treatment, for example, is far behind other areas of healthcare. And, yes, some medical research seems far more concerned with profit than with saving human lives. But while all of this is true, none of it proves that a single alternative-medicine product or treatment works. Only the scientific process can do that.


    Pointing to greed and failure in the medical-science industry does not make the greed and failure in the alternative-medicine industry go away. Science-based healthcare is highly regulated and tightly tied to scientific testing yet still has many problems. So why would this give anyone reason to feel better about alternative-medicine products and therapies that are mostly unregulated and loosely, if at all, tied to scientific testing? It makes little sense to run into the open arms of the alternative-medicine industry when it has all the same problems and more. Science-based healthcare will always be less than perfect so long as imperfect people do it. But even so, it is still immeasurably better than what we find out beyond its borders, where anything goes.


    WHAT WE CAN LEARN FROM MEDICAL QUACKERY


    Some critics view all of alternative medicine as nothing more than a vast swamp of lies and stupidity. I don't see it that way. I am convinced that modern science-based healthcare professionals can learn a lot from the people who make a living from homeopathy, chiropractic care, acupuncture, therapeutic touch, faith healing, and so on. First and foremost, they seem to understand the human aspect of healthcare far better than most medical doctors. Their stores, clinics, and offices tend to be warm and inviting. Look no farther than the waiting rooms. Calming music and incense fill the air. Attractive artwork on the walls. Living plants in the corners. The typical waiting room of a doctor with a science-based practice, however, will have a few old magazines, maybe an aquarium with a couple of sad goldfish, and that's it. One tends to be warm and hopeful; the other, cold and creepy. It's soothing vs. scary.


    A year or so ago, my daughter had a minor problem and her regular pediatrician was away, so I took her to see someone else based on a referral. Within two seconds of walking into the new office, I sensed that something was off. The vibe was all wrong and my shadow brain went to red alert. The atmosphere was…way too nice and upbeat. This can't be a doctor's office, I thought to myself. It had the look and feel of a place one might actually want to go to and spend time. While I was wondering if we had wandered into a high-end jewelry store, the extraordinarily upbeat receptionist found my daughter's name in her appointments file, so we sat down. But I was still uneasy. I looked around, straining to make sense of my suspicions. And then I saw it: shelves in an adjacent room stacked high with herbal supplements. A dead giveaway. Of course, now it all made sense. The soothing music, pleasant smell, happy people, and likely quack products for sale on the side could only add up to one thing: we were inside a den of medical madness. I politely explained to the bubbly receptionist that something suddenly came up, grabbed my daughter, and escaped. Out of curiosity, later I looked up the place and, I was right, it was a “wellness center” specializing in holistic chiropractic, acupuncture, and reflexology.


    I have explored many other alternative-medicine establishments over the years, not by accident but on purpose, and can't remember many that felt unwelcoming. I also cannot recall a single alternative-medicine practitioner I have interacted with who was not at least above average at talking and listening. One of the qualities many people cite in their defense of alternative medicine is that they are treated better in the customer-service sense. I don't doubt it. Alternative-medicine professionals seem to have more time for conversation than the typical doctor does. One can easily imagine how positive office environments and exceptional people skills work to maximize both the patient experience and the placebo effect. In fairness to science-based healthcare, most doctors don't rush their patients and neglect to ask relevant questions simply because they don't know any better or don't care. In most cases, they just don't have the time, because they are busy doing the important work of actually healing people and saving lives. But why not inject more humanity into the process?


    Companies and governments invest billions of dollars into medical research every year in order to develop new drugs, invent new technology, and make discoveries. But some low-hanging fruit has been missed toward easing suffering and extending lives. It's possible, for example, that structuring healthcare systems to give doctors a little more time with patients and make simple improvements to the patient experience might significantly improve health outcomes. Adopting some of the customer-service techniques used so effectively by the alternative-medicine industry could do wonders. No one should have to feel like she is a car in for an oil change rather than a feeling and vulnerable human being in need of help. I suspect alternative medicine reins in and keeps many of its customers because its practitioners do a good job of listening to patients and making them feel like they matter. Imagine if healthcare systems everywhere made it a priority for doctors and nurses to give their patients more time and more attention. What would happen if science-based medicine stole the best pages out of alternative medicine's playbook? We might have a human-centered process coupled with medicines and treatments that work. The best of both worlds. How much suffering might that ease? How many more lives might that save?


    
      A DOCTOR'S PRESCRIPTION FOR GOOD THINKING


      John Byrne is a practicing internist and pediatrician in Michigan. He is also an assistant professor at Oakland University William Beaumont School of Medicine and the creator of Skepticalmedicine.com. Although aimed at doctors, the website is an excellent resource for anyone interested in the importance of critical thinking and skepticism in healthcare.15


      Q. How serious do you think problems associated with alternative medicine/medical quackery are for America and the world right now?


      A. People want alternatives. Americans spend more than $30 billion per year on complementary and alternative medicine [CAM] services and products. More than $30 billion. That is only one year in the United States alone. Clearly there is a big market for it.


      That is the financial cost. There are also unquantified human costs. How can we quantify the costs of denying science in favor of implausible, unproven, or disproven treatments? We have a real problem when cancer patients (and parents of cancer patients) choose to stop chemotherapy in favor of unproven supplements or homeopathy as sold to them by CAM gurus. Denialism of AIDS leads people away from lifesaving treatments. Children with autism are being subjected to dangerous and implausible treatments such as chelation therapy, bleach enemas, hyperbaric oxygen, and chemical castration. Vaccine denialism is leading to the reemergence of deadly infectious diseases once thought eradicated from modern society.


      There likely are many reasons that some people turn to CAM, including a sense of empowerment. The majority of those surveyed in the 1997–2005 BMC Complementary and Alternative Medicine report stated that they felt CAM empowered them to have a more active role in their own health. They claimed it emphasized treating the “whole person.” These empowering notions are marketed very effectively. CAM gurus present their nostrums with authority and simplicity. They exploit notions of “vitalistic life force” and other forms of magical thinking. Believers feel empowered.


      The survey also revealed a rising trend toward mistrust of mainstream medicine and fear of side effects. Many see mainstream medicine as being focused only on disease and not on people. These are problems that science-based medicine needs to address in order to keep people from turning to CAM.


      However, as appealing as the false promises of CAM may be, there can be only one reality. The constancy of nature's laws is fundamental to our understanding of the world. Mainstream medicine has its problems for sure, but because it is informed by science, it self-corrects over time in light of new information.


      CAM does not change in light of new evidence. It does not self-correct. CAM thrives on the misunderstanding of science and the promotion of magical thinking. Perhaps this is the greatest cost of all.


      Q. What are your thoughts about the current trend toward “integrative medicine”? How do you feel about real doctors incorporating alt med into their practice and universities such as Harvard16 getting involved with alternative medicine?


      A. A nontrivial percentage of the population gravitates toward alternative medicine and is willing to spend a lot of money on it. This means there is an alternative-medicine market force that science-based institutions have to deal with. Big pharmaceutical companies know this and have become major producers of alternative-medicine “supplements.”17


      Healthcare systems also feel the stress of market forces. They compete aggressively for market share. They perceive that a significant portion of the public has a demand for services such as acupuncture, Reiki, and homeopathy. The administrators and physicians in charge often lack the critical-thinking skills needed to realize that such therapies have no scientific basis. Science is valued by these institutions, but the powers that be are often unaware of the fuzzy line between science and pseudoscience. Of the doctors who do realize the difference, many seem to shrug it off in a “whatever” fashion. Most of the regular medical staff at these institutions are likely unaware of what Reiki and homeopathy even are, let alone care enough to protest. Thus, our premier scientific healthcare institutions are bending to market demand and are promoting their new departments of “Integrative Medicine.”


      These departments purport to combine the best that conventional medicine and CAM have to offer. The marketing departments do a really good job at promoting such services to the public. Thus our academic institutions now find themselves profiting from pseudoscience. I fear that by integrating pseudoscience with real medicine, our scientific integrity has been damaged a bit, and most of us have not even noticed.


      However, it is intellectually dishonest and confusing to promote science on the one hand, and sell pseudoscience on the other. It is kind of like allowing creationism to be taught as science in schools. Reality does not bend with popularity and market forces, but our ability to think critically apparently does. That is the real problem.


      Q. As a doctor, what do you advise people to think to themselves or ask aloud when tempted to try an alternative-medicine product or treatment?


      A. We should not expect most people to have the expertise to judge the scientific validity of any proposed treatments. The public has to rely on the authorities of scientists and science-based medical professionals. The problem is that most do not know the difference between legitimate authorities and fake authorities. People should be aware that legitimate science is an evolving, self-correcting process that represents the best information we have.


      Science is not always right, but statistically it is the “least wrong” because it is always trying to prove itself wrong. Science is difficult to do correctly because it is human nature to do precisely the opposite—to try to prove oneself correct. That is why real scientific authorities have to prove themselves in our accredited institutions whose mission it is to ensure that the knowledge produced has survived the scientific process and the rigors of peer review. Real medical authorities realize that their opinions can never trump scientifically produced knowledge.


      The public should learn the red flags of pseudoscience. Fake medical-authority figures will typically promote their own products and services without regard to the consensus of science. No amount of counterevidence will likely sway their recommendations. They will often use colorful terms when describing their nostrums, like “miracle” or “amazing.” They may claim to have the “one cure for all disease.” Pseudoscientists will be unable to actually explain their treatments, so they often hide behind words that seem almost magical, like “vibration” and “magnetism,” “life-force,” “energy,” or more recently, “quantum.”


      When questioned critically, fake authorities may tip their hand by appealing to conspiracy theories with phrases like, “the cure that they don't want you to know about.” They might make arguments from antiquity, claiming that their treatments have been used for centuries by ancient cultures. They often use the naturalistic fallacy by claiming that their product is “natural” and therefore is inherently good for you.


      Fake authorities are not typically endorsed by accredited, academic institutions. Consumers should ask about university degrees and certification by recognized institutions such as the American Board of Medical Specialties. Dubious products are typically not endorsed by scientifically recognized authorities such as the Food and Drug Administration or the equivalent if outside of the United States.


      When in doubt, the wise consumer should steer clear of products with the so-called Quack Miranda Warning: “These statements have not been evaluated by the Food and Drug Administration. This product is not intended to diagnose, treat, cure or prevent any disease.”

    


    WHAT IF THEY DON'T PUT THE MIRACLE IN THE MIRACLE CURE?


    In 2015, New York Attorney General Eric T. Schneiderman announced that his office had conducted an investigation to look into the ingredients in popular herbal supplements being sold by major retail stores in his state. The results were appalling, though not at all surprising to anyone who follows the alternative-medicine industry.


    Of the products tested, only 21 percent had DNA from the species of herb that was supposed to be present according to the label.18 The other 79 percent either had no DNA from the correct herb or had DNA from plant species that should not have been present. The products tested included: ginseng, ginkgo biloba, St. John's wort, and echinacea. Stores selling them included Walmart, GNC, Target, and Walgreens. The fillers investigators found included beans, rice, and houseplants.


    There were, of course, angry comments tossed around in cyberspace in the wake of this announcement. People were upset because they had been defrauded. But, wait, what really happened here? New York's attorney general took action because products that probably do little or nothing for people did not contain ingredients that probably do little or nothing. What does it matter? What is the point of getting upset over whether or not an ingredient is present when no one has ever established that the ingredient works? It's like catching a conman selling nonexistent houses to people and then complaining about the absence of furniture inside those nonexistent houses. Echinacea, for example, was one of the herbal products tested that Walmart, GNC, Target, and Walgreens had on their shelves. The scandal is not that bottles of echinacea didn't have enough or any echinacea in them. No, the real scandal is that to date there is no body of credible studies demonstrating that echinacea works at preventing and treating colds, as the people who spend more than $130 million per year on it think that it does.19 This is the state of the supplement industry today. Apparently it's okay to mislead or lie to consumers and sell them products that do not perform as suggested/promised—just so long as the product contains whatever unproven nonsense the label says it does.


    One can almost sympathize with the CEOs of these supplement companies who cut corners and opt for cheap fillers. Why wouldn't they leave out an active ingredient that is, well, not really so active? I can imagine the big boss having an epiphany while addressing her board of directors: “Wait, why are we spending all this money to put real ingredients in our pills and powders? Since they don't really do anything, why don't we just replace them with dead houseplants and increase our profit margins? And we don't have to worry about this being unfair to our loyal customers because these products will still perform exactly as they always have. That's the real beauty of this idea—no one will notice! Can I get a show of hands? Who's with me on this?”


    It is telling that genetic testing was needed to bring this problem to light. Why would that be? If these products were worth their high prices and actually performed as advertised, don't you think thousands of consumers would have been the first to notice that something was wrong and raise the alarm? Why was it left to investigators to discover that so many of these pills and powders are not what they are supposed to be? The answer, of course, is that the consumers who believe in this stuff are not likely to notice any difference between the correct herb and sawdust, because in most cases there is no meaningful difference in performance.


    “Consumers already have ample reason to doubt most of the claims made by herbal supplement manufacturers, who have had precious little scientific evidence indicating these herbs’ effectiveness in the first place,” said nutritionist David Schardt in a statement released by the Center for Science in the Public Interest. “But when the advertised herbs aren't even in many of the pills, it's a sign that this poorly regulated industry is in desperate need of reform. Until then, and perhaps even after then, consumers should stop wasting their money in the herbal supplement aisle…. Attorney General Schneiderman has done what federal regulators should have done a long time ago.”20


    It is important to point out that this kind of investigation was not unique or new. In 2013, researchers in Canada checked the contents of forty-four popular supplements being sold by twelve companies.21 They revealed that many of the herbs had been diluted or were missing. Manufacturers had used cheap fillers such as rice, soybeans, and wheat. In total, one-third of the supplements tested showed no trace of the herb named on the label. The scientists found that the echinacea samples, for example, contained Parthenium hysterophorus, also known as “bitter weed,” which can cause nausea, rashes, and flatulence. One of the fillers found in the “memory enhancing” supplement called gingko biloba was black walnut. Ingesting this could have severe, perhaps even deadly consequences for someone with nut allergies. “Some of the contaminants we found pose serious health risks to consumers,” the researchers wrote.22


    Yet another study, this one published in 2012, found significant problems with black-cohosh supplements, marketed to treat menopausal symptoms. Researchers found that 25 percent of the thirty-six supplements they tested did not contain the correct species. “Accidental misidentification and/or deliberate adulteration results in harvesting other related species that are then marketed as black cohosh,” stated the study's authors.23 “Some of these species are known to be toxic to humans.”


    In 2003 more researchers tested “Ayurvedic” remedies being sold in the Boston area and discovered that 20 percent of them contained potentially dangerous amounts of mercury, arsenic, and lead.24 Two supplements were taken off the shelves in 2008 because they contained some two hundred times more selenium than their labels indicated. Consumers who had used them suffered muscle cramps, joint pain, blisters, diarrhea, and hair loss.25


    In 2013, Paul A. Offit, chief of the division of infectious diseases at the Children's Hospital of Philadelphia, and Sarah Erush, clinical manager in the pharmacy department at the same hospital, co-wrote a commentary published by the New York Times, in which they warned consumers about problems associated with alternative-medicine supplements: “The F.D.A. estimates that approximately 50,000 adverse reactions to dietary supplements occur every year. And yet few consumers know this…. For too long, too many people have believed that dietary supplements can only help and never hurt. Increasingly, it's clear that this belief is a false one.”26


    To be fair, certain health supplements can be effective and may even be necessary for some people in some cases. We can't dismiss all supplements as fraudulent junk, of course. But why is this industry such a mess? Why can't one turn on a television these days without seeing an infomercial hawking suspicious or blatantly bogus health products? Mehmet Oz, “America's doctor,” seems to have never met an alternative-medicine product he didn't like.27 How can prominent retailers like Target, Walmart, and GNC continue to sell so many dubious products year after year? How did this happen? Why is an industry that earns $60 billion per year globally28 allowed to be a free-for-all of lies and houseplant filler? Many people I speak with about alternative medicine are shocked when I explain that the US Food and Drug Administration maintains a mostly hands-off relationship with supplement manufacturers and sellers. They wrongly assumed that products used by millions of people, in many cases for very serious health conditions, are well regulated, tested, and monitored by the government. The reality is that companies have been left to police themselves, and the results have been precisely what any sensible person could have predicted. Based on investigative research such as I have cited here, rampant exaggerations in advertising, and the general lack of scientific support for products means that consumers are routinely cheated and many may be at risk. Short of people dropping dead en masse, however, the FDA looks the other way. It didn't have to be like this.


    As with most things involving substantial amounts of money and sloppy thinking in America, there is a politician involved somewhere. In this case, that politician would be Senator Orrin Hatch of Utah. He was the force behind a 1994 law called the Dietary Supplement Health and Education Act. It has allowed companies to manufacture, market, and sell supplements without meaningful oversight.29 The industry was essentially placed on the honor system. As a result, companies make health claims about their products—including everything from longer life spans to brain building to sexual virility—without having to back up any of it or submit products for government testing to determine effectiveness and safety prior to hitting store shelves. The New York Times reported in 2011 that Senator Hatch has consistently worked hard for the supplement industry, particularly in Utah, where several leading companies are based. Meanwhile, Hatch has received hundreds of thousands of dollars in campaign contributions from companies that benefit from the 1994 law.30 It was also reported in the New York Times piece that his son, Scott Hatch, and at least five of the senator's former aides have worked as lobbyists for the supplement industry.


    “Orrin Hatch certainly has a right to fight for his constituents,” Steven Novella, a neurologist at the Yale School of medicine, told the New York Times.31 “But the consequences are [that] we have an effectively unregulated market for these products, a Wild West, and people are being abused by slick marketing, and as a result taking things that are worthless or in some cases not even safe.”


    Every day around the world, people are harmed by alternative-medicine products and therapies—and sometimes they die. For example, a Harvard study published in 2008 found that more than 365,000 South Africans died prematurely from AIDS between 2000 and 2005 because the government promoted various alternative-medicine treatments including garlic, beetroot, and lemon juice over science-based antiretroviral medicines.32


    If you consider yourself to be a smart and educated person, don't make the mistake of thinking that you are safe from exaggerated claims and anecdotes that push your emotional buttons. The alternative-medicine industry snares highly intelligent people every day. Chances are, people smarter than you have fallen for it. I have had numerous discussions about some of the worst medical quackery with bright and well-educated people who for one reason or another were staunch believers in it. This is not about grade point averages and professional accolades. This is about understanding how the brain can blind and betray any of us when we don't apply good thinking.


    Apple cofounder and CEO Steve Jobs certainly was no intellectual lightweight, but he may have made fatal critical-thinking errors when he turned away from medical science and toward alternative medicine after being diagnosed with pancreatic cancer. According to one doctor, early surgery would have given Jobs a 95 percent chance of recovery.33 Instead, Jobs chose to spend irretrievable time on acupuncture treatments, hydrotherapy, herbal supplements, bowel cleansing, and psychic healers. He died in 2011. Both Jobs's official biographer and a close friend said that Jobs had expressed regret during his final days. They said he recognized that he had made a mistake in trusting alternative medicine over medical science.34


    Past experience informs me that this chapter will irritate and anger many people who are devout believers in alternative medicine. Because it is not my intention to upset anyone, I'll close with a conciliatory message for the believers: If I am a sensible person, I cannot condemn all alternative medicine, because I must admit that some of it surely is helpful. If you are a sensible person, you cannot support all alternative medicine, because you must admit that some of it surely is fraudulent and some of it surely is dangerous. As sensible people, we both support medicines and treatments that help and oppose those that harm or do nothing. This means we are on the same side. We want to be as safe and healthy as possible, and we want others to be as safe and healthy as possible. I am willing to accept, support, and use, if necessary, any medicine from any source—so long as the scientific process has shown it to be safe and effective. In this regard, the labels and categories we bestow mean nothing, ultimately. I hope that you will agree with me that the only thing that matters when it comes to life, health, and medicine is this: Does it work?
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    “When men wish to construct or support a theory, how they torture facts into their service!”


    —Charles Mackay, Extraordinary Popular Delusions and the Madness of Crowds


    Bad ideas are as common as hopes and dreams. Wherever there are people there will be no shortage of twisted, lame, backward, and bizarre thought constructs that have little or no connection to reality. Maybe it has to be this way. Perhaps we need all these bad ideas so that we can recognize and appreciate the good ones by comparison. I don't know about you, but I'm a big fan of bad ideas. I can't resist paying attention to them, because they reveal so much about us. Most people shrug and dismiss Holocaust deniers, Loch Ness–monster believers, Area 51 enthusiasts, and the like. Not me. They are windows into the human brain's remarkable ability to believe just about anything. I advocate running toward these quirky mental contagions rather than away from them. The more of them we identify and analyze, the better we can be at good thinking. Somewhere inside every bad idea there is a valuable lesson to be learned.


    Let's begin by considering a real conspiracy. It is widely known that John Wilkes Booth assassinated President Abraham Lincoln. But few people know much, if anything, about the conspiracy behind that terrible night of April 14, 1865. This is strange. What happened to the public's insatiable lust for conspiracy stories? This actual conspiracy involved a diverse and interesting cast of characters who plotted to kill Lincoln and other high-ranking officials in hopes of avenging the South by decapitating the federal government. But the general public knows little or nothing beyond John Wilkes Booth shooting Lincoln at Ford's Theatre. Why is this? Do evidence, logic, and reality somehow make a conspiracy story less appealing? I have no doubt that if Booth had acted alone, there would be today a steady flow of dishonest “nonfiction” books and pseudodocumentaries claiming that there had been a conspiracy.


    History and contemporary news overflow with similar evidence-based tales, many of them far more complex and unlikely than the Lincoln assassination conspiracy, but real events, nonetheless. Sadly, humanity has never been short of nefarious plans made in secret and put into action by groups of committed people. There simply is no need to dive into fantasy at the expense of good thinking. More examples from history:


    
      	Concerned with his growing power, Roman senators conspire to kill Julius Caesar. They follow through with their plan and on March 14, 44 BCE, stab him to death in the Senate.


      	A gathering of powerful Nazi elites takes place in a villa in suburban Berlin on January 20, 1942. They discuss and map out a course of action for the mass transport and murder of Jewish populations in German-occupied lands. This gathering of conspirators, known as the Wannsee Conference, put the horrifying reality to Adolf Hitler's bluster.


      	From 1932 to 1972, medical researchers in what is known as the “Tuskegee experiment” monitor but do not treat nearly four hundred black men who have syphilis. They do this to study the long-term effects of the devastating disease—at the expense of the men's health and, in some cases, lives.


      	In September 2001, nineteen men hijack four passenger jets and use them as guided missiles against targets in the United States. The al Qaeda conspiracy kills nearly 3,000 people.

    


    Can't these true events satisfy whatever curiosity or lust for evil stories we may carry within? Shouldn't real killers in the shadows and real evil plots scare, entertain, and inform us better than imaginary ones? Yet so many people are compelled to proceed without evidence, sidestep logic, and give their trust to unlikely conspiracy theories. Why, for example, do millions of Americans believe that the US government was responsible for the 9/11 attacks when so much evidence points to al Qaeda? What is the seductive secret of conspiracy theories? How can many people claim to “know” that President John F. Kennedy was killed by a US government, US military, mafia, Soviet Union, or Cuban conspiracy (or all of the above!) when conclusive or strong evidence for any of those claims is absent? Having some doubt or suspicion about Lee Harvey Oswald acting alone is one thing, but claiming certain knowledge of a conspiracy is quite another. How is it that people around the world are so confident that the US government faked the Moon landings and have extraterrestrial bodies on ice or floating in vats of formaldehyde in some Area 51 bunker when no one has ever presented credible evidence for these things? Not trusting your government may be reasonable, but “knowing” that they are carving up aliens and reverse engineering interstellar vehicles is a delusion too far. Why are so many of us so vulnerable to this way of thinking? Once again, I suspect the answer lies not with insufficient formal education or an excess of stupidity and paranoia. No, the reason most people probably take these tall tales to be historical truths is because they have failed to account for the ways of that three-pound mystery machine they carry inside their heads.


    “Belief in conspiracies seems to be an integral part of the human experience,” said Nick Wynne, a US historian and former executive director of the Florida Historical Society.1 “The interesting thing is that belief in conspiracies, like religion, is not dependent on the acquisition of provable facts. As a matter of fact, the absence of hard facts does not disprove a conspiracy, but, so it appears, is evidence that a conspiracy exists and the persons involved are powerful enough to cover up the facts. The less evidence a rational person can gather is proof positive, or so it would seem, that whatever conspiracy is being investigated is developed to such a point that it is able to assume a mantle of invisibility. Thus, no proof is the ultimate proof! The existence of ‘conspiracies’ is a matter of faith.”


    If people knew how much the human brain loves simple answers to complex problems, they might play hard to get when extraordinary and unlikely claims come calling. If they respected their shadow brain's ability to build a one-sided case for a claim, even as the conscious brain imagines it as being fair and considering all evidence equally, they might second-guess themselves and stop short of certainty when it comes to these wilder conspiracy claims. In addition to that, our thoughts and feelings about one thing often influence how likely we are to believe in another thing. People who did not trust or like President George W. Bush and Vice President Dick Cheney when they were in office, for example, are more likely to believe in a US government–led 9/11 conspiracy than are people who liked and supported those two political leaders. No atheists believe conspiracy claims involving the Antichrist because they lack the necessary preliminary beliefs or perspective for such ideas to take root in their minds. Few Christians lose sleep over jinn (genies) meddling in their daily affairs because the groundwork for belief in their existence was never laid. The tendency we all have to fall for bad ideas because they somehow coincide with or reinforce notions we already hold to be true is a significant problem that good thinking can catch. Be alert to “great” ideas or claims that happen to fit perfectly with your worldview. Maybe they seem great only because they align so well with your beliefs. And, like many such challenges, this can be easy to spot in others but difficult to identify in your own thinking.


    Another reason conspiracy theories are able to grab so many minds and never let go is that they tease and challenge us. We love to figure out riddles, solve mysteries, and complete puzzles. Our brains typically reward us with a pleasant sensation when we do. Most popular conspiracy theories and other similarly amorphous and evidence-deficient ideas are little more than games people have mistaken for real life. This is a connect-the-dots puzzle with people and events as the dots. Don't forget our lust for patterns. Psychologists Daniel Simons and Christopher Chabris connected the dots between believing in unfounded conspiracies and seeing religious figures in food: “Conspiracy theories result from a pattern-perception mechanism gone awry—they are the cognitive version of the Virgin Mary Grilled Cheese.”2


    Michael Shermer, founding publisher of Skeptic magazine, has researched and written about many conspiracy theories and writes about them in his book, The Believing Brain:


    Why do people believe in conspiracy theories? I contend that it is because their pattern-detection filters are wide open, thereby letting in any and all patterns as real, with little to no screening of potential false patterns. Conspiracy theorists connect the dots of random events into meaningful patterns, and then infuse those patterns with intentional agency. Add to those propensities the confirmation bias and the hindsight bias (in which we tailor after-the-fact explanations to what we already know happened), and we have the foundation for conspiratorial cognition.3


    To understand more about the lure of conspiracy theories, we must understand something about the power that stories and gossip hold over us. First of all, we need to recognize that stories are virtually everywhere in human culture. We experience them in conversations, TV shows, films, songs, books, news and feature articles, poetry, and even in our dreams while sleeping. Interesting stories not only resonate with individuals, however, they are crucial to us as a kind of social glue as well. They are important in all societies “because they provide the framework that holds the community together,” according to evolutionary psychologist Robin Dunbar of Oxford University.4


    A typical conspiracy theory is essentially a negative story about a group of people stealing from, controlling, harming, or killing others. It is gossip magnified, and this explains much about their popularity. The story is the foremost learning and information-transfer mechanism we have. Our brains are predisposed to pay attention and remember stories above all other forms of communication. We can be sure that when language arrived, probably around a hundred thousand years ago, the story showed up right behind it. And the first lie soon after that. Or, perhaps, the first story was a lie. I wouldn't be surprised. During daytime walks to find food and especially while sitting around fires at night, undoubtedly, prehistoric people told stories about things that happened to them, things that happened to someone else, and things that never happened to anyone. We still see this behavior in traditional peoples today.


    “There is something about fire in the middle of darkness that bonds, mellows, and also excites people. It's intimate,” says Polly Wiessner, an anthropologist who has studied Kalahari tribespeople for forty years.5 “Nighttime around a fire is universally time for bonding, for telling social information, for entertaining, for a lot of shared emotions.” She calls stories “the original social media.”


    Telling stories—and our natural urge to listen intently to them—is only human. Conspiracy theories are nothing new. These negative stories, secrets about people, juicy gossip, are especially attractive to us because they are often interpreted as warnings. If some group of people is doing bad things, we may need to know about it for our own safety, so we listen and remember. The excitement of knowing a secret drives many of these bad ideas as well. Compare the Lincoln-assassination conspiracy with the John F. Kennedy assassination. The real Lincoln conspiracy story is no secret, yet nobody other than historians seems to care. But tens of millions of people know numerous details about unsubstantiated Kennedy conspiracy stories. We all have an urge to know things we are not supposed to know. Being aware of this urge can make you less likely to be sucked into the vortex of a bad idea.


    Lisa Feldman Barrett, professor of psychology at Northeastern University, describes gossip as a “vital thread in human social interaction.” 6 Gossiping is one of our uniquely human ways of sorting out who is trustworthy, dangerous, creepy, nice, and so on. Imagine how important gossip and conspiracy stories have been to us for so many thousands of years. If I am a prehistoric human and there is some weird guy over in the neighboring valley who routinely smears mastodon dung on his nude body and is rumored to have killed fourteen men with nothing more than his wits and a handheld live armadillo, I certainly would be eager to hear all about him. My brain would snap to attention and be more likely to remember such information if it came to me in the form of a good story. Don't just tell me to watch out for this freak. Tell me with building drama and plenty of detail how he gathers the dung before applying it. Is it fresh dung or old dung? How does he keep it out of his eyes? And what does the armadillo think about all this?


    Gossip is so important to us that it can determine how and even if we see others. Barrett and her colleagues conducted an experiment in which they showed people photographs of faces that were tagged with negative, positive, or neutral gossip in a single sentence. For example, one came with the line: “Threw a chair at his classmate” (negative) and another was “Passed a man on the street” (neutral). Test subjects then viewed the face images without the gossip lines in a “binocular rivalry paradigm.”7 This means a face image was shown to one eye and a picture of a house was presented to the other eye, setting up a choice because the brain can only focus on input from one eye at a time. The participants were asked to strike specific keys on a keyboard to indicate which image they are looking at. Here's the interesting part: participants lingered on faces that had been associated with negative gossip longer than they did those associated with positive or neutral information. One brief exposure to a negative sentence made a face more interesting or important than others.


    The researchers write,


    Gossip is a form of affective information about who is friend and who is foe…. Gossip does not impact only how a face is evaluated—it affects whether a face is seen in the first place…. These findings demonstrate that gossip, as a potent form of social affective learning, can influence vision in a completely top-down manner, independent of the basic structural features of a face.8


    The researchers further point out that, while other primates bond through grooming, we prefer gossiping: “Instead of establishing and maintaining relationships by plucking fleas off of each other, we exchange and digest juicy tidbits of chit-chat, hearsay and rumor.”


    Remember to appreciate the power of a good story. Popular conspiracy theories and other extraordinary claims without sufficient evidence thrive because of their structure. They are tales tailor-made to exploit a weakness in our brains. Stories call to us. Gossip hooks us. We have used stories and gossip for many thousands of years to teach, learn, and warn one another about possible dangers. In fact, about two-thirds of all casual conversations are about people.9 For all our lofty boasting about the magnificent power of language, it's mostly small talk that we engage in—and much of that is gossip with a negative slant. “If being human is all about talking, it's the tittle-tattle of life that makes the world go round, not the pearls of wisdom that fall from the lips of the Aristotles and the Einsteins,” writes psychology professor Dunbar in his book, Grooming, Gossip, and the Evolution of Language. He continues, “We are social beings, and our world—no less than that of monkeys and apes—is cocooned in the interest and minutiae of everyday social life.” It's easy to overlook the role of stories in our lives because we are always immersed in them. Fiction, stories mostly about people struggling or involved in some way with negative behavior, takes up two-thirds to three-fourths of the shelf space in most bookstores, with all nonfiction—from astronomy to zoology—squeezed into what's left. From my experience as a science and history teacher and giving talks about my books, I know firsthand the power of a story. More than once, I have come dangerously close to sending my audience into mass coma merely by sharing with them what I thought were exciting and important statistics. But then I watched their eyes come to life when I delivered information to them in the form of a short story.


    
      SEVEN SIMPLE WAYS TO BEAT BAD IDEAS


        1. Know that your first thought may not be your best thought. Remember that your shadow brain is probably going to make a snap judgement about a claim based on nothing more than a superficial assessment—an impulsive like or dislike—of the person or source presenting it. Your conscious mind has to acknowledge this and work to assess the evidence and arguments rationally. Being excited about a claim doesn't make it true.


        2. Use the embarrassment factor. Try to imagine how dumb you will feel if a particular claim you are considering turns out to be wrong. This may seem silly, but it takes only a few seconds and it just might save you from making a few costly mistakes. Nobody likes feeling stupid, and we avoid it at all costs. Use this innate fear to your advantage. Let it motivate you to work harder when assessing the validity of a claim.


        3. Ask questions. Good questions can expose bad ideas—even if you know little about the particular topic. The most basic questions are always appropriate. How do you know? What is the evidence for this? Why don't the world's scientists/historians/experts agree with you? Simply asking these kinds of questions can also be an effective way to get another person to think more deeply about the claim. Never let a belief set up camp inside your head for free. Make it earn its way in by the weight of good evidence and solid answers to your questions.


        4. Prepare your brain for battle. Get enough sleep, eat well, keep learning, and stay physically active. A tired, underfed, understimulated, or sugar-soaked brain that is trapped in an unhealthy body can't do its best work. There are no guarantees, but a well-rested, healthy, and vibrant brain is at least in a good position to tackle life here on planet crazy.


        5. Recognize that there is not always a clear choice. Sometimes we are confronted with claims that are deceptively framed as a choice between two options. Do you want to become a Scientologist or do you want to live a diminished life burdened by anxieties and sadness? Don't fall for this. There are almost always other possibilities.


        6. Admit you don't know everything. There is the availability bias to consider. Our brains will reflexively grasp at whatever information is available, no matter how trivial, limited, or flawed it may be. Don't make important decisions or accept a claim because your shadow brain has made a fast and shallow read based on insufficient data. Sometimes we have to wait and take time to figure out what makes sense. It's okay to tell someone that you are not sure and will have to look into it and get back to him—even if you do have an immediate and strong feeling about it. No one can explain everything or come up with an answer to all questions. Sometimes a “miracle” can't be explained. So what? That doesn't prove that anything supernatural necessarily occurred. Ignorance is not evidence. We have to be grownup, good thinkers and admit that we don't know what we don't know.


        7. Step outside of yourself. Observe and listen. Notice how human you are. Appreciate that you have all the standard pitfalls, quirks, and vulnerabilities everyone else does. This can go a long way toward keeping you from stumbling into belief in bad ideas. Stay humble. Your brain has many important responsibilities, and it's doing the best it can. But when it comes to sorting out reality from fantasy, truth from lies, it's often overmatched. Help it by relying less on subconscious instinct and more on conscious research and analysis.

    


    When we recognize conspiracy theories for what they are—gossip-infused stories—it is easy to see why they appeal to so many people and exist as a cultural phenomenon. There are deep subconscious and emotional factors at play when someone insists on telling you about the Illuminati or FEMA death camps. It's not really about facts and evidence, no matter what they say. This is something skeptics ought to keep in mind when trying to help someone think about these claims more clearly. Encourage these people to think about our natural tendency to latch on to gossip and stories that fit our particular worldview or fears. One should avoid the mistake of lumping all apparently baseless conspiracy claims together and automatically dismissing those who promote them. In all honesty, however, it can be a challenge to give some of them a full hearing. For example, in recent years, I have had not one but two people tell me independently on separate occasions that the Earth is hollow and there are huge, secret inhabited cities deep beneath our feet—and the government knows all about it but won't tell us. When I asked why the world's geologists haven't figured this out, the response from one was a shrug and the other was that geologists probably do know but won't or can't tell us.


    I would guess that the reptilian-elite claim would make most top-ten lists of all-time bad ideas. If you haven't heard of it, don't worry. I researched this conspiracy theory so you don't have to. In brief, it involves a species of shape-shifting alien reptiles that have infiltrated the highest levels of human society and currently run the world. The claim has kicked around for years in various forms, but former British sports journalist David Icke gave it a popular boost in the 1990s with his book, The Biggest Secret. Prominent people such as Queen Elizabeth, George W. Bush, Hillary Clinton, as well as many famous actors and singers are supposed to be reptilian aliens. I readily admit that this would explain a lot, but, in all seriousness, no good evidence has been presented for any of it, so it can't be viewed as a rational belief at this time.


    The numbers of people who believe in extreme and weird claims can be alarming. Most troubling is how these irrational beliefs might inform decisions and actions here in the real world. For example, a 2013 study found that 20 percent of Republicans believe President Barack Obama is the Antichrist.10 Yes, one out five Republicans in 2013 believed that the president of the United States is some kind of evil incarnate come straight from hell to unleash a diabolical plan on the world. Among independent voters, 13 percent say they believe this; and 6 percent of Democrats agree. Understand that these percentages translate to millions of adults in the United States. In 2015, former congresswoman, House Intelligence Committee member, and presidential candidate Michelle Bachman said that President Obama was accelerating the arrival of a supernatural apocalypse.11 This person once wielded considerable power and influence at the highest levels of the world's most powerful nation—and she thinks a president's policies can bring about a magical end to civilization as we know it.


    DEADLY DELUSIONS


    Some conspiracy theories, although built on fantasy and little more, have the potential to do real damage. These have to be identified and confronted more sternly than others. Some people claim, for example, that there is a conspiracy by pharmaceutical companies, doctors, and governments to harm children with dangerous vaccines, all in the name of profit. They have no good evidence—only suspicions, hearsay, and cautionary tales about children with autism who also happened to have been vaccinated. Regardless, that is scary stuff to hear, and it can grab the attention of any parent. But those who make the claim that vaccines are harming millions of children are unable to make a reasonable case for it, so a parent's choice is between science, data, and expert opinion vs. non-experts telling scary stories about children who are autistic “because of a vaccine.” Too many parents have turned away from the science to side with scary stories, and children suffer—and sometimes die—for it.


    In 2010, a whooping-cough outbreak in California left ten children dead. Health officials linked the deaths to unvaccinated children. In the winter of 2014–2015, California experienced an outbreak of another easily preventable disease. More than one hundred people were diagnosed with measles, a highly contagious disease against which vaccines are very effective. Thanks to the huge success of vaccines in the twentieth century, many people today are unfamiliar with how serious measles, whooping cough, and other such preventable disease are. They seem to have no fear of illnesses that once terrified every parent. They are ignorant on the history of this matter, which makes them vulnerable to lies and pseudoscience. The reality is that these diseases are dangerous and deadly, and no child should suffer them if it can be avoided. The Centers for Disease Control describes measles, for example, as “the most deadly of all childhood rash/fever illnesses.”12 Nevertheless, one in ten adults in the United States now believes that the vaccine for it is unsafe.13 This is occurring even as vaccines globally save more than nine million lives per year. UNICEF estimates that an additional sixteen million lives could be saved annually if vaccines were available to more people.14


    Fearing and refusing vaccinations is not a new phenomenon, but this recent surge traces back to a 1998 article published in a prominent British medical journal that suggested vaccines cause autism. That article has since been retracted, and its lead author, Andrew Wakefield, was found guilty of “serious professional misconduct” by Britain's General Medical Council and was “struck off the medical register.”15 This was considered the harshest penalty, and it effectively ended his medical career in the United Kingdom. Siding with fraudulent research by a disgraced doctor against the scientific community's thundering evidence-based endorsement of vaccines is not good thinking.


    We must also watch out for how runaway nonsense can impact politics. It seems in recent years that increasing numbers of American politicians are publicly embracing conspiracy theories, to the possible detriment of their country. I'm not suggesting that silly politicians with crazy ideas are anything new, but there does seem to be more of them in the last couple of decades. For example, more than a few elected representatives said, suggested, or hinted that President Obama was not what he claimed to be. They believed or fed the belief that he was in reality a Muslim Kenyan on a secret mission to destroy America from within.16 Men and women elected to congressional and Senate seats have openly worried and warned the public about “Agenda 21,” the alleged plan by the United Nations to take over America and strip away basic rights from all citizens.17 It will usher in “new Dark Ages of pain and misery yet unknown to mankind,” and “abolish golf courses, grazing pastures and paved roads,” conspiracy believers warn.18 Senator James Inhofe of Oklahoma said the following in a speech on the Senate floor: “Wake up, America. With all the hysteria, all the fear, all the phony science, could it be that manmade global warming is the greatest hoax ever perpetrated on the American people? I believe it is.”19 Not content to dispute the science on global warming, Inhofe claims that there is a massive conspiracy involving thousands of scientists, politicians, and government workers. Clearly, these days, claims once viewed as being rooted in nothing more than fringe paranoia can rise to the highest levels of power and take on an imposing sheen of respectability.


    Do these politicians do this because they are weak skeptics and sincerely believe? Do they only pretend to embrace and promote these ideas as a way to manipulate voters? (Wait, did I just propose a conspiracy theory?) Who knows what is really going on inside their minds, but it can't be good for a society when people in positions of power and responsibility demonstrate such poor thinking skills. At any moment, more than half of all American adults believe in at least one discredited or unsubstantiated conspiracy theory. “These kinds of theories have the effect of completely distorting any rational discussion we can have in this country,” Mark Potok, a senior fellow at the Southern Poverty Law Center, told Newsweek in 2014.20 Many of these beliefs are tied closely to political ideology, but many are not and are shared by millions of people across political lines. Never allow yourself to think it is a problem that infects only one political party or specific worldviews. In the United States, it is true that minorities and the less-educated are more likely to believe in conspiracy theories, but large numbers of educated whites embrace them too. These are the conclusions of more than eight years of research by political scientists Eric Oliver and Thomas J. Wood.21 They write:


    The brain did not evolve to process information about industrial economies, terrorism or medicine, but about survival in the wild. This includes a tendency to assume that unseen predators are lurking or that coincidental events are somehow related. Conspiracy theories reflect how we intuitively understand our world and, ironically, provide emotional reassurance. They are stories with good and bad guys, conflict, resolution and other narrative elements that have a natural appeal. In short, to adherents, conspiracy theories feel like the truth.22


    “It is this that makes them problematic,” Oliver and Wood continue. “By crystallizing intuitions into incontrovertible claims, they limit possibilities for public discourse. This might not be a problem if the conspiracy involves aliens. But when it comes to important issues such as gun control or vaccinations, conspiracy theories impede our ability to sustain public debate.”


    Oliver and Wood do not state that this pandemic of conspiracy-theory belief is a hopeless situation. But they offer no quick fixes either. They do, however, caution against turning every encounter with true believers into arguments over facts: “The first step should be to empathize. After all, whether knocking on wood or wishing someone luck, we all engage in magical thinking. Only by appreciating the emotional tug of conspiracy theories will it be possible for us to communicate in a meaningful way with our neighbors in tinfoil hats.”23 Sound advice because so little of this has to do with facts, reason, and logic.


    When it comes to bad ideas such as popular conspiracy theories, we can do better and should at least try. Realistically, however, it's probably going to get worse before it gets better. The long reach of the Internet and power of social media, plus a steady flow of slick pseudo-documentaries on cable TV, make it a massive challenge to turn back the madness. My advice is to first make sure that your own good thinking keeps you safe from squandering time and energy on pointless conspiracy theories. Then worry about what others believe.


    An effective way to reach believers, I have found, is simply to talk about other believers so it doesn't feel like a personal attack to them. I often explain, for example, that research has shown that those who believe in one conspiracy theory are more likely to believe in other conspiracy theories—even when they contradict. Really, it's true. People who believe that Princess Diana faked her own death are more likely than other people to believe that Princess Diana was murdered; likewise, people who believe Osama bin Laden was already dead when US Navy SEALs reportedly raided his compound in Pakistan are more likely than others to believe that he is still alive today.24 Sharing information like this can help people recognize for themselves that many conspiracy beliefs are less about the claim making sense and perhaps have more to do with some general mistrust of government or a desire to explain events differently than the way they have been presented by official sources. And, of course, sometimes made-up answers feel better than real answers.


    WHO CARES?


    It is fair to ask if it is worth paying attention to bad ideas, conspiracy theories in particular. Does it make sense to spend time, energy, and ink addressing belief in reptilian celebrities? I think so. These beliefs may be silly on the surface, but scratch a bit and one finds real issues, significant ideas, fears, and problems. Conspiracy stories about the Moon landings, the JFK assassination, 9/11, Lady Di's death, and so on are but symptoms of a serious lack of trust millions of people have for the news media and their governments. And why do they feel this way? I suggest that much of it is well earned because schools, news media, and governments have shown themselves to be incompetent, unethical, and dishonest too many times. Perhaps the most dedicated conspiracy-theory believers are our canaries in the coal mine. They are millions of little warning lights telling us that our institutions and leaders need to do better. Perhaps we dismiss these believers at our own peril. In 1992, US historian Stephen E. Ambrose wrote an enlightening piece about the underlying weight of conspiracy theories in the New York Times. It included these lines:


    We should care because conspiracy theories about past events usually carry with them a political agenda for today. Erroneous or downright mythical views of the past can have important, even crucial, influence on the present. The coming to power of the Nazis, German rearmament, ultimately World War II might not have happened without widespread German belief in the stab-in-the-back conspiracy. Widespread acceptance by the American people of the “merchants of death” conspiracy thesis about our entry into World War I was a prelude to the ill-fated, nearly disastrous neutrality legislation of the 1930s. The unhappy consequences of McCarthyism would not have come about had the American people rejected his conspiracy theory about the triumph of Communism in China.25


    Bad ideas, even the worst of conspiracy theories, matter. Remember those shape-shifting alien reptiles who run the world? Eleven percent of American adults either believe they are real or are not sure about it.26 That equates to around twenty-seven million people. No matter how crazily convoluted their claims may be, we should never automatically dismiss conspiracy-theory believers as mentally ill or hopelessly dim. Most of them are only following a natural human impulse to absorb and share gossip. Some compassion is in order here because anyone can fall for a false story. Good thinking is the answer, but it does not just happen on its own, not given the way our brains work. One has to discover it, embrace it, and work at it every day.
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    “Human existence may be simpler than we thought. There is no predestination, no unfathomed mystery of life. Demons and gods do not vie for our allegiance. Instead, we are self-made, independent, alone, and fragile, a biological species adapted to live in a biological world. What counts for long-term survival is intelligent self-understanding, based upon a greater independence of thought than that tolerated today even in our most advanced democratic societies.”


    —Edward O. Wilson, The Meaning of Existence


    Let's imagine that people everywhere begin to hear whispers of an attractive and wise new way to live. They call it Good Thinking. Word spreads slowly at first among individuals and small groups here and there. Then it builds exponentially as millions learn about it and embrace it. Finally, critical mass is achieved and billions come aboard. Humanity as a whole finally marvels at the wonders of the strange but magnificent organ called the brain. For the first time, everyone questions everything. Second-guessing becomes second nature. In this unique leap of global human culture, reason is valued, evidence matters, and logical explanations are expected for all things important or unusual. Science is universally appreciated. Not worshipped, but understood and respected at last for its power to reveal reality and produce results. Voters in democracies become resistant to the shallow manipulations of politicians. They demand intelligence, competence, solutions, and progress from leaders and cast their votes accordingly. People living under the boot of dictators and theocracies may not physically escape their oppression, but their minds do. In this rapid, sweeping, and peaceful revolution, humanity transforms itself into a culture that prefers reason and reality to harmful traditions and distracting delusions. Societies invest resources only after careful, rational analysis. Projects and ideas that do not work are abandoned without reluctance. Lessons are learned, shared, and remembered. All ideas are welcome, but none are given a free pass. Evidence-based conclusions and creative possibilities rooted in reason become the foundation from which decisions small and large are made for both individuals and societies.


    This near-universal good thinking does not usher in utopia or eliminate all of our destructive ways. We still struggle with many problems. But at least we do so standing fully upright for the first time, and without the heavy chains of superstition and self-inflicted blindness holding us back. At last we attempt to make the best use of the unique brain that more than three billion years of evolution bestowed upon us. Finally, we are the wise species, worthy of our name. Homo sapiens sapiens.


    That would be an interesting world for sure. Certainly one worth trying on for size, don't you think? We shouldn't hold our breath waiting for it, however. Good thinking is the underdog, with a long, hard—some would say impossible—uphill climb to win over humankind. But one never knows. Stranger things have happened. After all, it wasn't so long ago that we were sea sponges and prosimians. Yet here we are today, listening to outer space in hopes of catching the murmurs of distant civilizations, visiting the ocean's deepest bottom, contemplating journeys beyond Pluto, and all the while making beautiful music.


    Regardless of whether or not good thinking becomes fashionable for most or remains the fringe pursuit of a minority, science will continue its march. Things will change in the future. Things are changing now. Fred Gage, a leading scientist at the Salk Institute in La Jolla, California, told me that brain research is progressing today at a “faster pace than ever in the history of science.”1 This is a common perception among experts. “I think we're literally on the cusp of a complete revolution both in how we understand the brain and how we treat brain disorders,” said Emad Eskandar, a neurosurgeon and associate professor at Harvard Medical School.2


    What will we learn about the human brain in the next few years, the next few decades? How would society react to the unveiling of its remaining secrets? How will crime and law-enforcement change if new brain technology enables us to determine truth from lies, false memories from accurate memories? Imagine a society where no one can lie and everyone is a reliable eyewitness, one where criminal minds can be searched and seized before a criminal act is committed? Forget crime, what would total honesty mean for every marriage and friendship? And what about transhumanism—the enthusiastic coupling of new technologies with our bodies and brains?


    What happens when the inevitable happens and there is a class of people with brains that have been turbocharged with expensive software, hardware, and/or drugs not available to all? How would the world's poor feel, knowing that they had been condemned to relative misery and mediocrity without escape because their parents could not afford genetic engineering or a neural upgrade for them? The current gap between the wealthy and the poor may seem trivial by comparison one day. Will civil wars and world wars be fought over a canyon between different kinds of brains? Or, what if the brain itself becomes the center of combat? It's far-fetched at the moment, but what if a government or company were to develop the ability to beam magnetic signals into brains to disrupt or control thoughts? Wars could be fought with fewer bullets and bombs but with far more cruelty. Brain wars aside, what would it mean for us if one day our heads contain the World Wide Web? Imagine something approaching the sum of all human knowledge instantly available within every mind. What if we could transfer our memories to an AI program that continues to learn and remember experiences from that point? Would this form of mental cloning qualify as immortality? What if we mix one mind with the minds of other people via new technologies? What might we be capable of creating? What solutions to complex problems might come within our reach, if we blend billions of brains into one massive mind?


    We may not have answers today. But all of us certainly need to be thinking about these kinds of questions because many extraordinary possibilities are rushing toward us at increasing speed. We can be sure that science will continue to expose the brain's wonders at an ever-increasing pace in the coming years. And it is likely to be a far more important chapter in our story than any before it.


    WHAT IF WE HAD A BRAIN REVOLUTION AND NO ONE CAME?


    I recognize that I may be allowing hope and optimism to influence me, but I believe that something people will one day call “The Age of the Brain” is close. It may already have begun. Like many arenas of thought and innovation with profound implications, this one likely will be a mix of good and bad. Great discoveries often bring opportunities to exploit people and do harm. There is also the problem of apathy and willful ignorance. But even if the Age of the Brain were upon us and the majority of humankind were too busy with daily struggles or too distracted by nonsense to appreciate it, I believe that many people would care, enough to steer the world in a new direction. One individual with passionate feelings about the brain and good thinking can take up the slack for 10,000 who do not. I have spoken with many scientists who realize what may be near, and their excitement is infectious. This is a contagion I highly recommend exposing yourself to.


    “The next one hundred years will be incredible!” said John Pfister, senior lecturer in the Department of Psychological and Brain Sciences at Dartmouth College.3 “I think we will look back at fMRI [brain-scanning technology] and think about how crude or naive the technique really was. I sometimes ponder an odd neo-phrenology, where someone might come into a clinic, or even a therapist's office, and with a small, handheld device be able to stimulate an emotion, elicit a memory, or even scan for an abnormality with the wave of a hand.”


    Pfister admits significant problems and challenges may accompany the next steps and leaps in brain science but doesn't seem too worried about it:


    Did the discovery of the planets circling the sun turn society upside down? Did the discovery that germs cause illness turn society upside down? Did nuclear fission turn society upside down? Of course, of course, of course. [Progress in brain science] is neither good nor bad, but inevitable. The only thing that will be good or bad is what we do with the knowledge. I sometimes think that scientific advancement is like having children—hear me out. You ultimately can decide, for the most part, if you would like to take this step. The step itself is not trivial and should not be regarded as such. Once you have children, they are there, so they must be dealt with. Life with children is neither better nor worse than life without children, but it is different. Life with children truly depends on how they are nurtured, understood, and ultimately allowed to thrive. The truth is that scientific advancement is inevitable, and that is how it should be. As a society, we cannot anticipate every change or even how knowledge will be used. But if the overarching principle is to treat each other with respect and remind ourselves that with knowledge comes responsibility, we should be okay. And, hey, who wouldn't want to live in a world that felt a lot like Star Trek—The Next Generation, to be exact?


    Let's return to the present and all its concerns. It may be a profoundly difficult and even unlikely transformation, but no one can know whether it is impossible for humankind to become a significantly more rational and thoughtful species. Of course we never will escape the constant push and pull of the shadow brain. Of course we will always fall short of rational perfection. But with so much room for improvement, it's not difficult to imagine that optimistic Star Trek future Pfister speaks of being within our reach. And those who care about the welfare of others might consider the moral obligation here. For lack of good thinking, people are suffering and dying right now. If we can agree that the human brain is not only endlessly fascinating and immensely powerful but also profoundly strange and problematic in its ways, then our next step is to spread good thinking. We must tell. We must teach. We must show by example. People need to know. I was motivated to write this book for precisely this reason. Far as I could tell, no one I have ever had a ten-minute conversation with about the brain was bored. And credit goes to the subject matter, not my oratory skills. All who hear amazing facts, revelations, and stories about the brain are hooked and want to know more.


    Perhaps you will make the decision to commit some of your time to promoting science, skepticism, and critical thinking to friends, family, and even strangers. I hope you will. It's not difficult. Just keep learning and keep sharing. Tell everyone you know about the brain, how it works, how it fools us, and what it requires to be healthy. They will listen. They will thank you for it. People heap gratitude on me, for example, virtually every time I talk about the brain's need for good nutrition, physical activity, and lifelong learning. Get on the right side of the Good Thinking movement. This is life-changing stuff. Who knows? Maybe it can be world-changing. If you feel that good thinking is good for humankind, then decide to be an ambassador for the human brain. Become a mental missionary, a freelance advocate for critical thinking. Maybe you can spark your own small revolution via social media in your corner of cyberspace. I know this much, we can't wait for more than seven billion people to figure it out on their own, one at a time. Those who understand the value of good thinking must share the news and share it often. How can we not? The brain is too valuable, too exciting for so many of us to ignore and misuse. This astonishing machine, this blob of endless wonder once led us out of a kind of prehistoric darkness. Now it can lead us out of modern darkness. In their book, Shadows of Forgotten Ancestors, Carl Sagan and Ann Druyan describe the brain as the tool we must finally decide to pick up and use with passion and purpose:


    If our greater intelligence is our hallmark as a species, then we should use it as all other species use their distinctive advantages—to help ensure that their offspring prosper and their heredity is passed on…. Our intelligence is imperfect, surely, and newly arisen; the ease by which it can be sweet-talked, overwhelmed, or subverted by other hardwired propensities—sometimes themselves disguised as the cool light of reason—is worrisome. But if intelligence is our only edge, we must learn to use it better, to sharpen it, to understand its limitations and deficiencies—to use it as cats use stealth, as walking sticks use camouflage, to make it the tool of our survival.4


    Good thinking can improve lives now, and it has the potential to make the world a better place for everyone. But we have to recognize the difficult challenge of making it common. It is not the natural stance or behavior of our species. We evolved in a different time, under different conditions. Forget UFOs, we are the aliens here. This current, twenty-first-century environment, with all its social and technological complexity, is so new. But I believe (go ahead, call me an irrational believer) that we can change for the better, and not on evolution's unreasonably long (for us) timetable, but much faster. What we have to do is both make peace with and transcend the prehistoric brain we each are born with by exploiting its greatest quality, which is its flexibility. It can change, create, and adapt. It can solve difficult problems, including problems created by the brain itself. Our brains undergo constant physical changes, from months before birth until death. We can choose to take greater control of this process for our benefit. We don't have to be deluded by default. Good thinking is there for anyone to grab on to. If enough of us decide to change ourselves as individuals today, maybe our entire species can transform itself from believe-first sleepwalkers to reason-first thinkers. It is possible. But it won't happen on its own.


    
      ESCAPE TO REALITY


      Arizona resident Lane Kamp is a committed critical thinker who appreciates the value of science and skepticism.5 He didn't always feel this way about good thinking, however. For more than three decades of his life, Kamp was a true believer, filled with unflinching faith and dedicated to a belief system built on extraordinary claims that many people would deem suspicious, if not outright nonsense. His emergence from it suggests that it is possible for us to break free from even the most personal and consuming irrational beliefs.


      Q. How did you come to be a member of a religious organization led by a psychic/medium?


      A. I never had a choice. My mother, Trina Kamp, claims she can leave her body, which allows a spirit teacher named Dr. Duran to speak through her. I was born into this nonsense. My mother traveled around the country with her husband, Steven, for many years in the 1970s and 1980s. They gave seminars and workshops on psychic development, rebirthing, and trance mediumship. People moved to Mesa, Arizona, to be near them, follow their teaching, and be close to Dr. Duran [the spirit]. This morphed into a cult around 1982. It was a small group that always fluctuated between 150 to 300 people. Many people came and left over a span of twenty-five years. Many families intermarried, and many children were born and indoctrinated.


      Eventually my mother started a church called the Church of Immortal Consciousness. But the group always referred to itself as “The Community.” Eventually they migrated to Tonto Village, Arizona. I would say my indoctrination started at about the age of six or seven as I became more aware. I was indoctrinated via my parents’ consistent daily preaching as well as attending their weekly large-group meetings and trance sessions. I was involved with my mother's group until about the age of thirty-five.


      Q. What did it feel like to believe in the extraordinary claims of “The Community”? Was it comforting? Did it make sense to you?


      A. It felt great to believe for most of my life. I was part of a special group where everyone believed like I did. I was also in a position of power, being the leader's oldest son, so my situation was a little unique. I had direct contact with the Holy Spirit. Knowing you have a direct line to God and that you will never really die is comforting. Yes, everything made sense until I began to educate myself, read books, think more critically, and ask questions.


      Q. I understand that you were indoctrinated at a very young age, but what enabled you to continue to believe these claims as you matured? Did they appeal to your emotions? Was trust in an authority figure a part of it? Were you afraid to doubt and ask questions?


      A. All of the above. I never questioned these claims until I was much older. What son would want to suspect that his beloved mother might be a charlatan? There was a huge emotional appeal in the idea that life on Earth was short term and that one day my family would all be together in some paradise. I was very swept up by trust in my parents and not questioning their authority or challenging their power. I was scared to be outwardly skeptical, doubt, or question them because I didn't want to be corrected, harassed, or bullied by my parents in front of the group or by the other ministers.


      Q. What changed in your mind that led you to figure out what was likely going on and decide to leave?


      A. I started noticing the corruption, manipulation, and abuse of power by my parents and the other leaders. They also started making requests of me and my wife and my children that shocked me into reality. One example was my parents’ demand that my children marry whom they had chosen for them, namely other children in the group with very wealthy parents and grandparents. I also realized one day how arrogant the entire group was. To think that we had all the answers out of seven billion people on Earth and, out of all the other religions, our way was the one true way to God. That got me thinking.


      Q. Do you agree that virtually anyone, regardless of intelligence and education, can be lured into a dangerous cult/religion/organization?


      A. Yes! Anyone can fall victim. My parents’ cult was filled with lawyers, teachers, people with master's degrees, psychologists, engineers, and several PhDs. If there was a mind vitamin called skeptical thinking and it worked, I'd chew a bottle a day.


      Q. Many organizations tell us exactly what we want to hear in order to pull us in. What can we do to avoid falling for clever and seductive pitches?


      A. I think understanding more about the sales-pitch process, how products and services are sold, can help improve skeptical-thinking skills. Storytelling, preaching, or pitches that sell ideas like gods, religion, magic, and pseudoscience products have the same story structure and format that's used in selling products and services that really do work. The Mormon religion and Scientology in particular are very good with their sales pitches. And [Texas megachurch preacher] Joel Osteen is too.


      Q. What about people who are lonely, scared, sad, or feel their life lacks meaning?


      A. If you are lonely, scared, or feel that life lacks meaning and it's getting bad, seek professional help from a licensed and experienced secular counselor or therapist. In my honest opinion, the worst thing you can do is take advice from your minister, family members, or friends. You need someone outside of your network, a one-on-one conversation with a professional.


      Q. What advice can you offer someone who may already be in an organization that is based on dubious claims?


      A. Stop and think for a moment about how arrogant it is to claim that your religion, your group, your teachings have all the answers. Educate yourself about what you really believe and the claims being made by the leaders. I think you'll start finding that things don't add up.


      Q. What if a loved one is currently in such a group?


      A. Keep the lines of communication open even if you have to lie. Seek professional help and get their advice on what to do and say. Whatever you do, do not send money to your child or family member.


      Lane Kamp's childhood, teen years, and early adult life were spent deep inside a confining organization, trapped beneath many layers of irrational belief. His own mother was its leader. And yet he escaped. He doubted, asked questions, reasoned it out, and walked away. If he could manage that, then others caught up in far less oppressive irrational beliefs are likely capable of breaking free as well. The first step is good thinking.

    


    People are ready to hear about a new and better way. They are always ready. Look around, bad ideas are never short of devotees. Surely a great idea—“Know, use, and care for your brain well”—can gain traction. People everywhere are still looking for wisdom and crying out for help. This is why they eagerly follow so many barely camouflaged lies and bad ideas. No culture, no nation, no government or belief system, certainly no one person has it all figured out. Solutions to problems, both personal and global, are promised every moment. Yet we are always short of solutions. Good thinking is not the answer, either. It is the crucial step that may lead us to the answers. All people in all societies can benefit from hearing the strange truth that their brains can be their best or worst possession. It can lift them up now or hold them down forever, depending on how they choose to use it. Presented well, with kindness and sincerity, the call for good thinking might be an easier sell than expected because ultimately this is a simple thing. It is encouraging and promoting human potential to humans.


    What would happen if most people aimed their mental energies toward good thinking? What if everyone knew that our eyes and ears lie? Imagine if everyone understood that we are mostly passive passengers driven around by a shadow brain? How might good people change if they realized that our brains take instant shortcuts behind our conscious backs, many of which are not logical, helpful, or fair to others? What if virtually everyone knew that good thinking is the only good defense against dangerous and time-wasting delusions and resolved to put more thought into their thoughts as a result? I welcome correction, but I can't think of anything that might be more important than promoting critical thinking, skepticism, and basic brain education for all. So many of our most serious global problems flow directly from the shortage of good thinking. Poverty, the loss of biodiversity, malnutrition, healthcare, sexism, racism, war, terrorism, and so on. Good thinking deserves a place on the short list of humankind's basic necessities, right up there with security, healthcare, and education. Of these, good thinking would be the least expensive to achieve, by the way. Perhaps I am overreaching—I'll leave that to you to think about—but good thinking may well be the only thing that can remedy our increasing risk of self-destruction.


    And clearly we do need saving. In 2015, the Islamic State, or ISIS, worked hard to make the world cringe in fear and disgust by releasing videos of mass shootings and choreographed beheadings. The worst may have been its video of a captured Jordanian pilot burned to death inside a cage. The violent behavior of these people disturbed me most of all, of course, but I was also troubled by reactions from the public, pundits, and politicians in the West. Virtually every voice I heard in the wake of every ISIS action failed to identify the problem they sought to solve. Most liberals, for example, talked about thugs, psychopaths, and gangsters “perverting Islam,” while most conservatives declared that Islam was the problem. Some analysts claimed more nuanced causes were to blame. These included nationalism, poverty and unemployment, revenge for Western foreign policies and wars, and so on. All, however, missed identifying the real foundation that this madness and all else like it rests upon.


    The Islamic State, the particular group that rose up to create a new spasm of violence and chaos in the Middle East are not the problem. They are only the latest expression of the problem. They are a symptom of a disease that has been making us sick for a long, long time. They are but smoke from the fire that is bad thinking. Members of the Islamic State, for all their different origins and backgrounds, have one thing in common: They aren't thinking well. For example, people who have committed themselves to skepticism and critical thinking would never follow orders or take guidance from religious leaders who say the world is 6,000 years old, life does not evolve, no one ever walked on the Moon, genies are real, and a supernatural end of the world is going to happen very soon. A good thinker wouldn't cross the street on the command of such a misinformed and deluded person, yet thousands fight, kill, and die on the word of such leaders. Islamic State fighters are told they are destined to defeat the “army of Rome” (the West or Christians in general, perhaps) at Dabiq, Syria, very soon. They believe that this conquest will then trigger the final stage of the countdown to a supernatural apocalypse that will climax with the return of Jesus, who will lead the Islamic State to ultimate victory on planet Earth.6 Yes, Jesus.


    Journalist Graeme Wood provided an articulate roundup of the bad ideas that fuel ISIS in a 2015 article published in the Atlantic: “The Islamic State…follows a distinctive variety of Islam whose beliefs about the path to the Day of Judgment matter to its strategy…. Its rise to power is less like the triumph of the Muslim Brotherhood in Egypt (a group whose leaders the Islamic State considers apostates) than like the realization of a dystopian alternate reality in which David Koresh or Jim Jones survived to wield absolute power over not just a few hundred people, but some 8 million.”7


    We can assume there are some psychopaths and more than a few thrill-seeking young males among the ranks of ISIS, but certainly many, probably most, of these people are fighting for a cause they believe makes sense. Good thinking could have kept them at home. Good thinking would have compelled them to doubt and ask for evidence the first time someone tried to convince them that a magical end to the world is close at hand. They never learned or they failed to appreciate the vulnerabilities and deceptive ways of the shadow brain. They didn't place enough value on evidence, science, and skepticism. So they ended up playing the role of murderous puppets for a senseless cause that only brings more hate and misery to the world.


    Bullets and bombs may or may not provide momentary relief to problems such as the one the Islamic State and other groups like it pose to civilization. But it is only good thinking that can address the real source of such behavior and offer the possibility of lasting relief. In the end, it doesn't matter what religious or political label such groups carry. The problem is not Muslim terrorists. The problem is that sane people can be led to insane behavior when good thinking does not protect them.


    We don't have to look back centuries to the Crusades for examples of similar unlikely claims fueling extreme violence and propping up deranged Christian armies. Ugandan warlord Joseph Kony led his “Lord's Resistance Army” on a reign of extreme violence through Central Africa that has slowed in recent years but still is not completely over. This former Catholic altar boy claims to be led by the Holy Spirit on a mission to establish a Christian government based on the Ten Commandments. His soldiers—infamous for torturing and murdering civilians, raping women, and using children as sex slaves and fighters—are required to paint a Christian cross with holy oil on their chests before battle. Any soldier who neglects to do this is subject to execution per Kony's orders.8


    Just as many do regarding the Islamic State, one can argue that Kony has used Christianity as an excuse or distraction and that he is not a “real believer.” Maybe that's true. One can never be sure what goes on inside the minds of politicians and warlords. But surely many of Kony's thousands of followers over the last few decades have sincerely believed that they were killing for Jesus. I see no reason to doubt this, because I know that in the absence of good thinking people are more than capable of believing anything they are told by authority figures and encouraged to accept by popular tradition.


    What matters most in all of this is that too many people are willing to harm themselves, others, and the entire world for poor reasons or for no reason. The Islamic State, the Lord's Resistance Army, and all the groups that will follow them in similar quests should be seen for what they are: new eruptions of the same underlying constant failure that has burdened humankind for thousands of years. This is bigger than individual armies and religions. Focusing our attention on the new alliance of the month or the latest label to fear is a waste of time because it obscures our view of the real challenge. It's like fixating on the color of a house while it is burning down. The color is irrelevant. It is the flames that matter. Good thinking addresses the flames. It puts out fires. Even better, it can prevent them from starting in the first place.


    Only a new relationship with our brains and the spread of good thinking across all cultures offer us a possible escape from the constant cycle of delusion and self-destruction. Most of the people bad thinking harms are far removed from warlords and terrorists. What do we do about them? Violence certainly isn't the answer. We can't use bullets against the elderly woman who squanders her money on medical quackery. We can't drop bombs on the man who votes for the demagogue promising to insert creationism into science textbooks. Both on and away from the battlefield, our real struggle is against ignorance and delusion—not so much against fellow humans as against bad thinking in all forms. This continual crisis can be overcome only by elevating reason because a drought of reason is the actual crisis. Similar to the way Gandhi and Martin Luther King figured out how to turn millions of hearts from hate to acceptance, we must work out how to shift billions of minds from irrational belief to reason, from bad thinking to good. We need to develop an international formula for reaching people so that they can appreciate and desire the freedom, joy, and benefits that good thinking offers. Whatever that formula may be, it begins with you. By leading a life rooted in reason, you can show others the benefits. By explaining the brain's wondrous, surprising, and challenging processes, you can help change the world one mind at a time.


    Encouraging good thinking is a relatively easy undertaking but one with profound potential impact. We cannot impose it or give it to others, however. All we can do is point at it, explain it, demonstrate it, and hope that they decide to pick it up. This dream of a more rational and thoughtful species might well be impossible to achieve. Maybe our brains are just too wild to corral and our cultures too saturated with irrational belief to save. I won't pretend to know that it can be done. But I certainly do believe that good thinking is a summit worth reaching for.
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