


Special Section 1

SUGGESTED RESOURCES

In this section I offer a selection of sources that constitute an enormous amount of knowledge on all things mind and are well worth a knowledge-hungry reader’s time to find and devour.


The Man Who Wasn’t There: Investigations into the Strange New Science of the Self


By Anil Ananthaswamy


Dutton (2015)


A truly elite science exploration, this book pushes further into the burgeoning understanding of how the brain creates the self, which in turn provides our linear self-narrative—the reason we think of ourselves as an “I.” The self, by this definition, is a unifying leveler of our erratic neural natures—an adaptive way to bring order from chaos—and when this process goes off the rails, some odd and unnerving things can happen. The author uses this lens to examine Alzheimer’s disease, schizophrenia, ecstatic epilepsy, depersonalization, Cotard’s syndrome, and other conditions in which the self has become detached from its moorings.


Predictably Irrational: The Hidden Forces That Shape Our Decisions


By Dan Ariely


Harper Perennial (2010)


Dan Ariely is a standard-bearer in behavioral science, and one of the most insightful thinkers writing on human irrationality today. His research has helped dispel the myth of “Homo economicus” and shone light on the unseen influences that affect every decision we make. If not for Ariely’s work, a book like the one you have in your hands would never have been written.


Beyond the Brain: How Body and Environment Shape Animal and Human Minds


By Louise Barrett


Princeton University Press (2011)


Louise Barrett asks us to put aside our “human-centered spectacles” and reconsider both human and animal cognition. Rather than focusing solely on the brain, she emphasizes that thinking and behavior are outcomes of an organism functioning as a whole. To make her argument, she delves deeply into cognitive science, comparative psychology, artificial intelligence, and a range of other topics.


Remembering: An Experimental and Social Study

By Sir Frederick Bartlett


Cambridge University Press (1932)


Bartlett was the first to assert that our memories are not recollections, but reconstructions. It would take many decades before his argument could be borne out by neuroscience research, but eventually his early work would prove well ahead of its time.


Can’t Just Stop: An Investigation of Compulsions

By Sharon Begley


Simon and Schuster (2017)


Begley’s book attempts to understand the distinction between habits, compulsions, and addictions. While there’s now a wealth of science addressing the question, none of it is entirely clear-cut, despite the conclusions we see batted around popular media. This book tends to the murky areas by trying to make sense of what is known, while not forgetting that much is still unknown. It’s a solid entry in an ongoing discussion.


The Meme Machine


By Susan Blackmore


Oxford University Press (2001)


Susan Blackmore is best known for endorsing meme theory—that ideas are replicated from mind to mind in a way similar to gene replication at the biological level. Her opus, and still one of the most highly regarded books in the field, is The Meme Machine, in which she lays out the pieces of meme theory in an accessible and relevant way. For anyone intrigued by why certain ideas inexplicably pop up across the globe with no apparent connection, this is a worthwhile read that will leave you with much to think about and explore.


Against Empathy: The Case for Rational Compassion


By Paul Bloom


Ecco (2016)


Is empathy the same as compassion? Paul Bloom says it isn’t, and he’s marshaled convincing reasons for you to believe him. You have to admire a book that takes a tough stand against an entrenched position, knowing full well the blowback it’s going to receive. Bloom’s argument that our hyper-emphasis on empathy is actually hurting us is controversial, no doubt, and you might bristle hearing it. But Bloom is such a persuasive apologist for his position—a position supported by more research than most realize-it’s worth reading to at least expand your perspective, and quite possibly come away thinking differently about a topic that’s a giant magnet for assumptions.


Play Anything: The Pleasure of Limits, the Uses of Boredom, and the Secret of Games


By Ian Bogost


Basic Books (2016)


This book falls in the “Tackle Life’s Challenges Like a Game” category, a thesis that’s gaining momentum, but this volume goes deeper than most via an enlightening discussion of the role of limits in both games and life. The author strikes me as equal parts philosopher and savant game enthusiast—a systems thinker with a penchant for high-score formulas—and I’m glad he wrote Play Anything, because it’s causing me to look at problems in a different way.


Sway: The Irresistible Pull of Irrational Behavior


By Ori Brafman and Rom Brafman


Crown Business (2008)


Ori and Rom Brafman are part of a cadre of excellent writers taking on the human rationality shibboleth. Along with Dan Ariely, they are in part responsible for a new view of why we humans think as we think and act as we act—and the explanation is hardly rational.


Suspicious Minds: Why We Believe Conspiracy Theories


By Rob Brotherton


Bloomsbury Sigma (2015)


Brotherton provides historical and cultural context for understanding the draw of conspiracy thinking, and also delivers a solidly research-based explanation. Conspiracy thinking isn’t exclusively about cognitive biases like confirmation bias, proportionality bias, and agency misattribution (although they play a significant role), it’s really the predictable outcome of brains fueled by that immensely powerful tonic called belief. Since that’s how all of our brains work, conspiracy thinking is best understood as inherent in our natures, though for a variety of reasons it takes fuller bloom in some more than in others.


On Being Certain: Believing You Are Right Even When You’re Not


By Robert Burton, MD


St. Martin’s (2008)


Robert Burton effectively argues that many of our most stubborn truth stances are not really about being right but about feeling right. He posits that neural connections between a thought and the sensation of being correct strengthen over time because the brain experiences the sensation as a reward. The longer the reward is received, the greater the reinforcement of the connection. Burton’s book explains this and related issues cogently and conversationally, without glossing over evidence-based points that are often left out of less substantial books.


Loneliness: Human Nature and the Need for Social Connection


By John T. Cacioppo and William Patrick


W.W. Norton (2008)


In this quintessential book on human loneliness, Cacioppo and Patrick tell us that being lonely has little to do with how many people are physically around us, and much more to do with falling short of getting what we need from our relationships. Their message is particularly relevant in the age of social networking, when someone can have a thousand “friends” online and still feel alone in the world.


Multiplicity: The New Science of Personality, Identity, and the Self


By Rita Carter


Little, Brown (2008)


Why does each of us think of ourselves as an individual “I” when in truth we are several different selves during the course of any given day? Rita Carter tackles that question in what I consider to be the benchmark book for multiple-selves theory. Carter, a master explainer of complex topics, convincingly argues that what we consider to be the self is not merely one thing, though we operate under an illusion that it is.


The Invisible Gorilla: And Other Ways Our Intuitions Deceive Us


By Christopher Chabris and Daniel Simons


Crown (2010)


Chabris and Simons are the creators of the famous “invisible gorilla” experiment, video versions of which can be found all over the Internet. Their original experiment is, in my opinion, still the most convincing illustration of how we can fail to “see” the obvious while thinking our perception is seamless. In this book, the researchers elaborate on the gorilla experiment, along with many others, and explain why we are prone to missing what’s right before our eyes, and why trusting intuition can be risky business.


Harnessed: How Language and Music Mimicked Nature and Transformed Ape to Man


By Mark Changizi


BenBella Books (2011)


Mark Changizi is a neuroscientist more interested in “Why” questions than in “How” questions. In his previous book, The Vision Revolution, he offered a new way of thinking about why human perception evolved as it did, and in this book he takes on the even larger question of what factors contributed to the massive evolutionary step that resulted in modern humans. Changizi is always thorough; and his insights are always provocative.


Algorithms to Live By: The Computer Science of Human Decisions


By Brian Christian and Tom Griffiths


Henry Holt (2016)


Don’t bother organizing your emails or your office desk. You can also stop searching for a time management system or an ideal scheduling plan. And when you’re looking for somewhere to eat, don’t spend too much time considering new places versus your old standbys. The reasons why (and reasons for many more suggestions) are best revealed by understanding the algorithms that exert influence on our daily lives-so argue the authors of this surprisingly useful book that travels from computer science to human decision making with more fluidity than you might guess.


Influence: The Psychology of Persuasion


By Robert Cialdini, PhD


Harper Paperbacks (2006)


Considered by many to be the defining book on the power of influence, Influence will change the way you think about negotiations, sales, and every other scenario in which persuasion is the overriding dynamic. Fifty years from now, Cialdini’s book will continue to be a milestone work in the field.


Self Comes to Mind: Constructing the Conscious Brain


By Antonio Damasio


Pantheon (2010)


Many have tried to explain consciousness, but it remains the most vexing topic in cognitive science (and possibly all of science). Antonio Damasio, one of the world’s leading neuroscientists, adds his voice and estimable contribution to the discussion. An important read for anyone interested in following the latest evidence-based thinking on consciousness.


Freedom Evolves


By Daniel C. Dennett


Viking Adult (2003)


Philosopher Daniel C. Dennett combines evolutionary biology, cognitive science, economics, and several other fields to make a strong argument that ethics evolve. As always, he manages to say something new and challenging about an argument many others have attempted to cover, but none so skillfully as Dennett.


The Brain That Changes Itself: Stories of Personal Triumph from the Frontiers of Brain Science


By Norman Doidge, MD


Penguin (2007)


Norman Doidge wrote one of the first popular overviews of brain-plasticity research, and it still remains among the best on the shelf addressing this exciting topic. The brilliance of Doidge’s work is that he makes extremely complicated neuroscience concepts relevant in ways you wouldn’t expect. I continue to go back to Doidge for elaboration on brain plasticity, even as a flood of neuroscience books are published each year.


Wrong: Why Experts Keep Failing Us and How to Know When Not to Trust Them


By David H. Freedman


Little, Brown (2010)


David H. Freedman takes on the mythos of expertise in this tightly argued exposition. In his view, we are over-reliant on experts and reticent to challenge them because of their positions-while as a society we suffer from their often-poor conclusions. His argument is refreshing and provides needed balance in the debate over the value of expertise.


The Checklist Manifesto: How to Get Things Right


By Atul Gawande


Picador (2009)


Atul Gawande may prove to be one of the most influential thinkers in recent memory, though the subject he writes about is deceptively simple: checklists. But when you read just how important this simple tool has been to the healthcare industry—and how many lives have been saved by its use—you’ll probably agree that Gawande’s voice is one worthy of attention.


Human


By Michael S. Gazzaniga


HarperCollins (2008)


Gazzaniga is among a handful of scientists responsible for advancing the new wave of cognitive-science research and, in the process, changed how we think about our minds. In Human, he takes a comprehensive approach to what being human is all about. A splendid contribution from a pioneer in the field.


Stumbling on Happiness


By Daniel Gilbert


Vintage Books (2007)


I personally credit Daniel Gilbert for being among the most proficient at making difficult topics born from complicated research accessible to a broad audience—and doing so without compromising intellectual integrity. Stumbling on Happiness has deservedly risen to the upper echelon of popular psychology books and more than merits being read. Gilbert’s premise is encapsulated in the question: Do you really know what makes you happy? If you think you do, all the more reason to read this book.


Bad Science: Luxacks, Hacks, and Big Pharma Flacks


By Ben Goldacre


Faber and Faber (2008)


Ben Goldacre is a thorn in the side of pseudoscience, and I applaud him for it. In Bad Science, he methodically deconstructs the flawed arguments of quacks and cajolers, and in so doing provides his readers with much-needed ammunition against those who would deceive us in the name of “science.”


The Happiness Hypothesis: Finding Modern Truth in Ancient Wisdom


By Jonathan Haidt


Basic Books (2006)


Jonathan Haidt works at the leading edge of research on morality and the emotional underpinnings of belief. The Happiness Hypothesis brings together findings from the research literature with ten influential ideas drawn from centuries of learned wisdom. I rank it among the most insightful works of psychological synthesis written to date.


Why We Make Mistakes


By Joseph T. Hallinan


Broadway Books (2009)


Pulitzer Prize-winning journalist Joseph T. Hallinan is among the best writers at making the complex understandable, and in this conversational work he does exactly that. If you have ever wondered why you fail to see the beer you’re looking for in the refrigerator, though it’s literally right in front of you, you’ll enjoy this witty and enlightening book.


Our Kind: Who We Are, Where We Came from, Where We Are Going


By Marvin Harris


Harper Perennial (1998)


Marvin Harris was an anthropologist whose writings influenced a generation of up-and-coming social-science thinkers, and his many books continue to influence readers today. In Our Kind, readers receive the best of Harris across a gamut of topics, in essays ranging from “The Need to Be Loved” to “Why We Became Religious.” To say it is anything less than an intellectual feast would be an understatement.


The Moral Landscape


By Sam Harris Free Press (2010)


Sam Harris is a writer at the center of controversy, but what you may not know is that he is also a neuroscientist who studies the neural infrastructure of belief, The Moral Landscape is his attempt to show that it is possible to live a moral life without the influence of religion. I rate it as an important book, and likely a pathbreaking work that others will follow.


On Second Thought: Outsmarting Your Mind’s Hard-Wired Habits


By Wray Herbert


Crown Publishing Group (2010)


Wray Herbert was my model for how to write about psychology topics when I first started as a science writer. His clear, jargon-free prose and his attention to the finer details of research makes him a must-read for anyone interested in the topics I’ve discussed in this book. On Second Thought is a masterful exposition on the influence of heuristics on thought. I give it my highest recommendation.


SuperSense: Why We Believe the Unbelievable


By Bruce Hood


HarperOne (2009)


Cognitive psychologist Bruce Hood argues that we are born with a “supersense”—a predisposition to believe in supernatural explanations when other explanations don’t satisfy our brain’s need for comprehensible meaning. Hood’s points are well researched and his style lends well to being understood by readers without a background in cognitive science.


The Scientific American Brave New Brain


By Judith Horstman


Jossey-Bass (2010)


Bringing together recent advances in cognitive science in a digestible format, Judith Horstman’s book is essential reading for those wanting to know more about the latest discoveries in this exciting field. The book not only breaks down recent findings to inform the reader about what we currently know, but also projects into the future to give a sense of where cognitive science may be going next.


The Owner’s Manual for the Brain: Everyday Applications from Mind-Brain Research


By Pierce J. Howard, PhD


Bard (2006)


When it comes to exhaustive overviews of cognitive science, few compare to Pierce J. Howard’s monumental tome. If a reader is searching for a place to begin reading about the brain, this is an excellent choice. Howard’s writing is accessible to a general audience and grounded in evidence-based propositions about how the brain works.


The Art of Choosing


By Sheena Iyengar


Hachette Book Group (2010)


Sheena Iyengar is a business professor who has conducted extensive research on the factors influencing decisions. In The Art of Choosing she asks: How much control do we really have over the choices we make? By weaving together a variety of relevant examples with credible research findings, she leads the reader closer to an answer while opening new questions along the way.


Meaning of Truth


By William James


Public Domain Books (2004)


A classic work by the godfather of modern psychology. Along with all of his works, this one deserves an esteemed place on your bookshelf.


The Rough Guide to Psychology


By Christian Jarrett


Rough Guides (2011)


Christian Jarrett is the writer behind the highly regarded British Psychological Society Research Blog, where he makes the latest psychological research accessible to a large audience. This book crystallizes the best of his work and advances the goal of opening the world of psychology to readers who may have otherwise never found it.


Born to Be Good: The Science of a Meaningful Life


By Dacher Keltner


W.W. Norton (2009)


Keltner’s book is among the most credible evidence-based expositions on positive psychology written to date. Rather than “survival of the fittest;’ Keltner argues that we are evolutionarily wired for kindness, altruism, and positive emotional response. Drawing on sources from Darwin to modern-day neuroscience, Keltner makes a compelling case that the key to our success as a species resides less in our survival instincts and more in our capacity for connection with other human beings.


The Confidence Game: Why We Fall For It… Every Time


By Maria Konnikova


Viking (2016)


Why are we so easily and repeatedly fooled even when we’ve fallen for the same con before? If you want to know, and really want to understand the backstory of your gullibility, this is the book to read. It’s an exploration of how cons work and why we fall for them—a deconstruction of psychological dynamics, tactics, ploys, and susceptibilities illuminated by an excellent communicator. Whether it’s a parking lot gritter, a pyramid-scheme huckster, or a political manipulator, this book explains how and why their deception so often works. Read it and maybe you’ll be better prepared the next time someone starts a sentence with, “Imagine this …” or ends one with “… believe me.”


Why Everyone (Else) Is a Hypocrite: Evolution and the Modular Mind


By Robert Kurzban


Princeton University Press (2011)


Robert Kurzban is an evolutionary psychologist and an engaging writer. In this book, he throws light on the experience of contradiction in the human mind and effectively argues that all of us contradict ourselves, and that doing so is fundamental to how our brains work.


Anxious: Using the Brain to Understand and Treat Fear and Anxiety


By Joseph LeDoux


Penguin (2015)


Quite possibly the most trenchant exploration of the causes of anxiety ever published as a nonacademic book, Le Doux’s work is a treatise on a condition that affects at least 20 percent of the population. Le Doux’s lab at New York University is a hub of anxiety and fear-disorder research, and he approaches the topic as a veteran researcher. He argues that anxiety disorders are maladaptive responses closely tied to the brain’s “defensive circuitry” and how the brain processes uncertainty. He eventually brings the discussion around to cutting-edge approaches that are showing progress in treating this notoriously hard-to-treat condition.


The Biology of Desire: Why Addiction Is Not a Disease


By Marc Lewis, PhD


Public Affairs (2015)


Marc Lewis is a neuroscientist and recovering addict, and his voice in addiction studies is distinct. In this book he takes a somewhat-controversial position, arguing that addiction isn’t a disease but “an unfortunate outcome of a normal neural mechanism that evolved because it was useful.” Addiction is, in Lewis’ view, a “goal-directed activity” fueled by desire, and our brain circuitry facilitates the pursuit of goals with powerful neural chemicals like dopamine. Unfortunately, the same process that allows us to pursue beneficial goals also enables addiction, to chemicals like drugs and alcohol and behaviors like gambling and sex.


Cure: A journey into the Science of Mind Over Body


By Jo Marchant


Crown (2016)


We’re in a period of intense interest in the ways the mind influences the body. The placebo effect, for example, publicly surfaced seventy or so years ago, but the science behind why it works is only now becoming clearer. That’s exciting, but the downside of this elevated interest is that frauds and over-starers have grabbed onto the mind-body connection and flooded the public with claims ranging from silly to irresponsible (i.e., positive thinking can cure cancer). This is an important book that cuts through the nonsense and clarifies the science.


Kluge: The Haphazard Construction of the Human Mind


By Gary Marcus


Houghton Miffiin Company (2008)


In this short but well-written book, professor of psychology Gary Marcus explains that the human brain is not a well-oiled machine but a “kluge,” an engineering term for something put together haphazardly that somehow still works. For any reader looking for a solid overview of cognitive bias in a quick-to-read package, this book is a great choice.


Your Brain Is (Almost) Perfect: How We Make Decisions


By Read Montague


Plume (2007)


Read Montague was one of the first authors to write about the new advances in cognitive science that illuminate what is going on in our brains when we make a decision. His book is still a mainstay for those interested in the science of decision making.


Personality: What Makes You the Way You Are


By Daniel Nettle


Oxford University Press (2007)


Quite possibly the best short book on human personality I’ve read, Nettle’s take on the topic is succinct and well argued. If you are interested to know more about why you are the way you are, this is an excellent, fast read to start with.


Mindware: Tools for Smart Thinking


By Richard E. Nisbett


Farrar, Straus and Giroux (2015)


Nisbett’s book is a toolbox for better thinking. He uses an interdisciplinary approach that borrows from different fields of science to support his premise that scientific and philosophical reasoning can be taught. That may sound like a lofty goal, but the material is relatable and accessible. It’s a timely read designed to enable slicing through the detritus of information overload.


Do Gentlemen Really Prefer Blondes? Bodies, Behavior, and Brains: The Science behind Sex, Love, and Attraction


By Jena Pincott


Delacorte (2008)


Jena Pincott is a science writer with a superb skill for communicating with broad audiences. In Do Gentlemen Really Prefer Blondes? she presents an array of topics that many of us have thought about but few of us talk about. Her approach is both funny and trenchant, and you will come away from her book feeling like you know 100 percent more about sex, love, and attraction than you did before.


Drive: The Surprising Truth about What Motivates Us


By Daniel H. Pink


Riverhead Books (2009)


Run-of-the-mill discussions of motivation can’t compare with Pink’s novel approach to the subject. Author of the bestselling A Whole New Mind, Pink is a master at introducing readers to a different perspective, and his ideas are well worth considering.


Brains: How They Seem to Work


By Dale Purves


FT Press (2010)


I especially like the title to Dale Purves’s book, which rather straightforwardly implies that we don’t know for certain how our brains work. This is no doubt true, but Purves manages to make several worthwhile contributions within the parameters of “seem” that merit reading.


Wellbeing: The Five Essential Elements


By Tom Rath and Jim Harter


Gallup (2010)


The Gallup organization has spearheaded quite a bit of research on strengths, talents, motivation, and personality. I’ve enjoyed several books from Gallup, and wellbeing certainly deserves to be on your reading list if you want to know what survey research has to say about what makes us feel fulfilled. Unlike many other books on similar topics, this one is grounded in well-documented findings.


The Conquest of Happiness


By Bertrand Russell


Liveright (1971)


Bertrand Russell was, and continues to be, one of the most influential Western philosophers of the past century. In this book, he takes a break from his work as a logician and turns his powerful perception on a topic that affects us all. The result is, in my opinion, one of the most compelling books ever written on happiness.


Why Zebras Don’t Get Ulcers


By Robert M. Sapolsky


Holt Paperbacks (2010)


Robert M. Sapolsky is one of the world’s leading experts on how stress affects organisms. More important, he is one of the most engaging writers and speakers on topics touching upon the human mind. This book is an engaging read that will leave you feeling differently about several assumptions we usually take for granted.


Behave: The Biology of Humans at Our Best and Our Worst


By Robert M. Sapolsky


Penguin (2017)


It’s difficult to imagine a more comprehensive book taking on the complex “whys” of human thought and behavior than this book, and it’s equally hard to imagine a better communicator of the content than Robert Sapolsky. From the brain’s reward system to the neurochemical underpinnings of morality, this masterwork covers more ground, with more grounded detail, in over seven hundred pages, than any other single book I can recommend.


The Paradox of Choice: Why More Is Less


By Barry Schwartz


Harper Perennial (2004)


Every so often a book is written that nails its topic; Schwartz’s book is definitely one of them. When you start reading, you won’t want to stop until you’ve digested it all. Unlike an academic approach to the topic of choice, Schwartz brings it down to a practical level to show how endless options are not making us more satisfied but actually do much the opposite.


Science Friction: Where the Known Meets the Unknown


By Michael Shermer


Owl Books (2005)


Founder of Skeptic magazine Michael Shermer is expert at debunking pseudoscience claims and showing what’s really going on behind the curtain. This book is an entertaining uncloaking of deceptions like “cold reading;’ a skill Shermer learned and successfully used himself to demonstrate that it is, indeed, a sham.


iBrain: Surviving the Technological Alteration of the Modern Mind


By Gary Small, MD


Collins Living (2008)


iBrain is a foundational book for understanding how the Internet and other new media technologies are affecting our brains. Neither alarmist nor indulgent, Small’s argument is well grounded and pragmatic. I recommend it for anyone interested in knowing more about how our minds interact with the new media world we are only just starting to live in.


The Empathy Gap: Building Bridges to the Good Life and the Good Society


By J. D. Trout


Viking (2009)


J. D. Trout brings together lines of thought from philosophy and psychology to address what he calls the empathy gap and its consequences. Trout brings to bear an impressive number of sources, from antiquity through modernity, to make the argument that only empathy can produce the lasting change our society needs to thrive, and we have to be willing to vault the empathy gap if we want a “good life and good society.”








Special Section 2

OF TECHNOLOGY AND REWARDS


For whatever else we humans are, we’re unquestionably lovers of our technologies—the continuously changing creations of our predicting and pattern-detecting brains. Since the first edition of this book (in 2011), smartphones—as a prime example of a technology that captivates us-have become so integrated into our lives that it’s getting harder to imagine a time without them. Why we’re so enmeshed with our smartphones is a story long in the making, and it says a lot about our brains’ patterns of reward seeking. Smartphones are the most accessible reward-delivery devices to date. They give our brains exactly what “makes them happy.” Other technologies are developing that could push reward delivery even further by making accessibility nearly automatic.


Our relationship with these technologies is well worth examining. But first, we need to have a broader discussion about how our brains respond to rewards, and that first requires that we talk a little about learning.



DANGEROUS LEARNING (COURTESY OF THE DOUBLE AGENT IN YOUR HEAD)

One of the hardest things for us humans to realize is that how our brains are natively wired to learn—as amazing a capability as this is-also pre-disposes us to developing problematic behaviors. The ironic twist is that the same neural apparatus that sets the stage for these problems is what allows us to achieve, succeed, and grow beyond our imaginations. In other words, the brain that makes us is the same brain that can undo us, like a double agent as committed to one allegiance as the other, always ready to switch sides depending on the circumstances.


The main driver behind all of this is our remarkable and unparalleled capacity to learn. We come into this world like sponges soaking up the details of our new realities, and with time that infantile spongy genius morphs into a more refined but no less incredible ability that we carry with us into adulthood and for the rest of our lives. We are learning all of the time, and that learning moves along patterns that influence who we are.


To place this in a one-sentence package: Learned patterns of thought yield behavior, for both the good and the bad.


The gambler learns a pattern of thinking that yields a particular behavior. That thinking pattern is fueled by engaging with the behavior it yields.


The health-minded gym enthusiast also learns a pattern of thinking that yields a behavior, and that thinking pattern is also fueled by engagement with the behavior it yields.


To the brain, these thinking patterns are different in content, though not in structure. The same underlying neural structure supports the development and reinforcement of different behaviors-one that may lead to a potentially self-destructive lifestyle, another which may lead to improved physical health. The “fuel” is the same, the neural structures are the same—it’s the behavior and its consequences that are different.


And so it goes for us and our double-agent brains. With each learned pattern of thinking, we experience an internal, fueled momentum along a neural structure that will result in a behavioral outcome. Sometime these behaviors barely matter, other times they’ll matter more than anything else.


The problem is that a slew of thinking patterns and their resulting behaviors are not in our best interest, or at least may move in a direction that will ultimately prove wrongheaded or dangerous. What at first seems innocuous can eventually undermine our health and sanity. But because our brains suffer a sort of directional blindness when it comes to choosing thinking patterns, we are constantly faced with the paradox embodied in the tide of this book. And the challenge is always about how to distinguish between negative and positive patterns, even when we’re unable to predict where the patterns will lead us.


This story is all about learning, and learning is about the pursuit of “rewards.”





REVISITING THE REWARD CENTER

In chapter 5, “Immersion and the Great Escape,” I gave a more detailed description of the brain’s reward center and the effects of various types of rewards “imprinting” on its neural circuitry (it’s worth scanning through it again if you want a little more context for this section). Here’s a snippet reminder from that chapter:



This reward center (called the mesolimbic reward center), while indispensable to us, is not unlike an unprotected power grid in that it can be hijacked and tapped into from external forces. These forces make use of the same reward circuitry that benefits us in so many ways, and this circuitry (called incentive salience circuitry or ISC) adaptively responds just as it does to accommodate beneficial rewards. The problem is that the new rewards imprinting the ISC are generally not beneficial. But our brains suffer a sort of reward-distinction blindness, and new imprints are integrated into the grid.




Learning is about the pursuit of rewards, and it’s a tremendously powerful capability, because our brains are structured to adaptively respond to new inputs on our reward circuitry. Whether we are learning what will ultimately be a beneficial or destructive behavior, our brains take it on with the full force of a system structured to adapt and learn better than anything else on the planet.


It doesn’t take much detective work to see how these dynamics play out with our social media technologies, and the ultimate reward-delivery system: smartphones. We are continuously learning new reward pursuits via these technologies, and our brains are tirelessly integrating reward imprints that in turn fuel our engagement with the technologies. This cycle keeps us responding-keeps us checking, clicking, opening, replying, and on and on.


We always have to remember: our brains are structured to respond.





TRIGGERS, OFFERINGS, AND ACCESS POINTS

Let’s break all of this down a bit more.


How technology interacts with the reward center is largely a story of triggers, offerings, and access points. The triggers are catalysts for reward pursuit. Access points are the entryways to engage the pursuit. Offerings are what we’re pursuing. To our brains, triggers, offerings, and access points are essentially all one flavor—the topic is secondary. What matters is the pattern that’s engaged by the reward center once a reward pursuit has been triggered, and the level of intensity of the pursuit.


For example, for a gambler, the trigger could be the thought of getting in a game (maybe from someone bringing it up in conversation, watching a friend play, seeing something online, or just thinking about the feeling of playing). The access point is the door to engaging the pursuit, which might be a gambling website or app, booking a trip to Vegas, or finding a basement game somewhere. The offering is whatever the game is, whatever form the gambling will take. Again, the specifics are secondary. What matters is that in our immersive digital world, both triggers and access points come at us from all directions, all of the time. If you have a compulsive gambling problem, and the only access points available are organizing expensive trips or finding covert games in town-or other logistically intensive efforts-you have a better shot of controlling the behavior, as there are more barriers to entry. But in the digital world, there are so many ways to be triggered and so many easy access points, you can hardly avoid them. They’re available all of the time, and your brain is structured to respond to them.


Again, that’s a critical part of this discussion that all of us need to get very, very clear about: our brains are structured to respond. So those designing and marketing all sorts of offerings focus on the ways the brain responds and imbue their creations with ever sharper, more focused attributes that our brains crave. It’s simply a matter of selling to the need. If you’re selling groceries, the best time to get someone in your store is after work, before dinner because they’re tired and starving; hunger drives impulses to put more stuff in their cart, while their self-control muscles are too depleted to head off the impulse.


Likewise, if you’re selling compulsive offerings of any sort, the best time to engage the reward system is when compulsions are driving a need to find triggers to kick off reward pursuits to capture offerings. If you can design an app that provides triggers and easy access points leading to compulsively engaging offerings, you’ll pull brains in-lots of them. The profit motive to do so is ever present, and it fuels the design and marketing of these offerings. Again, we must never forget: our brains are structured to respond.


And to really rev the reward engine, it’s essential to trigger the brain’s inbuilt penchant for stability with doses of exactly the opposite, discussed next.





THE UNRELENTING POWER OF MAYBE

As we’ve seen throughout this book, the human brain is inclined toward certainty, stability, and consistency. Unpredictability and uncertainty pose challenges we’re not altogether proficient at handling. One reason for this is the neurochemical cascade produced when those challenges take center stage, particularly when they’re associated with a reward, whether tangible or virtual.


What we know is that when uncertainty and unpredictability are introduced during the pursuit of rewards, the human brain explodes with the neurotransmitter dopamine—the chemical fuel of our brain’s reward system. That is what Robert Sapolsky, professor of biology and neurology at Stanford University, refers to as the “addictive power of MAYBE.”1 The same holds true for other species—the exact same neurochemistry is at work. And it throws us humans into a habitual maelstrom.


Studies with monkeys show how this works. In one especially well-crafted experiment, monkeys were trained to press a lever ten times to get a tasty reward. But first, a light went on to signal the session was starting. When the signal light went on, the monkey did the work-pressing the lever—and then there was a delay before he received a reward (raisins).


Before the study, researchers believed dopamine levels would increase when the reward was received. That proved to be incorrect. What actually happened is that dopamine levels increased when the signal indicating that the session was about to begin went on.2


“Dopamine isn’t about pleasure, it’s about the anticipation of pleasure;’ commented Dr. Sapolsky while elaborating on the study.3


When the researchers changed the study such that the monkey received a reward only 50 percent of the time, dopamine levels skyrocketed even more. Introducing uncertainty of reward causes dopamine to pour out like a waterfall over the brain’s reward circuity. That’s the addictive power of MAYBE.


To put a finer point on this: we can quantify the power of anticipation of reward to a very close degree, and that means it can be manipulated. And it is manipulated, all of the time. Our brains respond to this manipulation because the human brain-like that of other species—is structured to explode with desire when anticipation of reward becomes variable. Whether that variable is up or down-greater or lesser chances of getting whatever it is we’re pursuing-our brains are structured to respond, and that’s exactly what they do.


It’s often said that an addict’s true high doesn’t start when a drug is ingested, it actually starts much earlier, from beginning the process of craving the drug, then finding and buying it, and then finally using it to get the chemical reward. The high doesn’t start when the chemical hits the bloodstream, it starts when the process begins.


The same is true for all of us, for all manner of rewards, chemical or behavioral. Just as the monkey’s dopamine explosion started when the light went on to signal that the session was about to begin, ours is triggered when the “signal” for whatever reward pursuit we’re involved with begins. This is happening to varying degrees in the digital universe all of the time. From the spikes felt while getting intermittent signals from our smartphones, to the zing of playing well-designed video games, to the cascade experienced when gambling or looking for porn, to name just a few examples.


Consider this dynamic particularly when it comes to virtual communication. By definition, there’s more “maybe” baked into our virtual existences. If you are communicating with someone online, you can easily be pulled into a vortex of maybes about what the other person is really thinking or doing. The questions also apply to in-person situations, of course, but the virtual realm adds a dimension of uncertainty that makes speculation of the other’s intentions, thoughts, and actions compulsively compelling. If you’re not especially mindful (and let’s be honest, most of us are not), it doesn’t take much to give yourself over to endless conjecture—a compulsion to try to predict what’s happening at the other end of the communication. And since in most cases those questions can’t be answered with anything close to concrete satisfaction, the power of maybe has free rein to manipulate our maybe-prone brains into compulsively hanging on every word of every text and email, every photo and ad hoc note.


Again, we must remember that our brains are structured exactly that way, and virtual interaction wasn’t something natural evolution prepared us to manage. We are working with a handicap in the technocultures our brains have created.


The brain wants stability, certainty, and predictability to stay level. When uncertainty is introduced, dopamine saturates the reward center, and the more that happens, the less level is our reality. If it happens chronically, such that a pattern of dopamine skyrocketing occurs for particular reward pursuits (whether behaviors or other), we move into the realms of compulsion and addiction.





MORE DYNAMICS OF TECHNOLOGY AND REWARDS

This brings us back to the question of technology, and specifically the reward-delivery systems that have in short order become indispensable to us, with smartphones high on the list. We’ve talked about the role of learning, the reward center, and variability. A few other topics are also central to this discussion.


Anticipation. As discussed earlier, the reward system is tied to anticipation of rewards, which makes the period between thinking of a reward (the “signal”) and actually receiving it very critical. The ongoing series of intermittent, variable rewards that smartphones serve up are tantalizing to the brain because they so effectively leverage this dynamic. We’re forever anticipating the next little reward, and then the next and the next. This works right along with the “power of maybe” because anticipation has uncertainty baked into it. We’re never quite sure what’s coming next, or if it’s coming.


What really charges this up is the meta-anticipation of hidden gems of rewards arriving in the mix. For every, say, fifty or so texts, posts, pictures, or whatever, just a few are going to really deliver the goods we want. We are neurochemically trained to drill down for these rewards, through however much mediocrity and nonsense is in the way.


To elicit more rewards, we contribute to the reward stream by making our own posts and waiting for a response. Every time we post something, we’re starting an anticipation stopwatch that works on the same principle. The jolt is even more profound because it’s coming from a reward process we initiated.


Anxiety. There’s a debate about what model best describes why we get hooked on technologies. Some think the addiction model fits best, but the problem with that argument is that addictions operate with a distinct pleasure principle: someone starts using a drug to get the euphoria at the other end, whether for pain relief or otherwise. Over time the drug can’t deliver the same way, so more and more is taken to get the effect. It’s the same for behavioral addictions like gambling—the gambler wants the high that comes from taking the risk, but the risk has to get bigger over time to deliver the same feeling.


What may better fit compulsive technology use is the anxiety model. It’s not purely a desire for pleasure but also a response to heightened stress and anxiety that keeps us clicking. We’re not talking about overt, panic-level anxiety; anxiety is insidious precisely because it’s usually not overt, but more like a charged hum in the background that seeps into our thoughts and actions.


As author Sharon Begley notes in her book on compulsive behavior, Can’t just Stop, “By making us feel we are always connected to the world, [smartphones] alleviate the anxiety that otherwise floods into us from feeling alone and untethered.”4 Research on the topic backs up that argument, showing that compulsive smartphone use is tied closely to anxiety, even more so for those with anxiety disorders, which happens to be an enormous and growing segment of the population. The same conclusions have been reached by research on problematic Internet use in general: anxiety is the strongest precursor.


One component of that anxiety is that we don’t like being alone with our thoughts. Begley discusses a study showing how for many people receiving a mild electric shock is preferable to doing nothing in a room for fifteen minutes.5 That makes sense when you consider how our smartphones now fill all of the empty time slots in our days, times we’d otherwise be alone to think. The technology fills the empty space available and then creeps into spaces already filled with things like conversations with people in front of us.


FOMO. Compounding that anxiety, and fueling it every step of the way, is the constant fear that we’ll miss the important rewards. While the term FOMO (fear of missing out) may have started as Urban Dictionary slang, it’s an on-the-mark description of a key brain dynamic. Some psychologists have defined it as “a desire to stay continually connected with what others are doing”—because it’s exactly “what others are doing;’ whoever they may be, that drives the reward machine.6 If we’re not connected, the rewards pass us by and we feel a sense ofloss. And we also miss the opportunity to contribute to the reward stream and anticipate the rewards we’ll receive in response.


Withdrawal. When you combine that sense of loss with anxiety, you have the sensation that comes from feeling disconnected, and it’s a form of withdrawal. Here again we have to be careful with definitions, because withdrawal is mostly associated with the addiction model. In the anxiety model, we’ re struck by more and stronger anxiety from feeling disconnected, via the digital conduit that keeps us tethered to the world. It’s not the same as addiction withdrawal (especially in chemical addictions), but there are similar elements. When the brain has engaged and established a habit that alleviates anxiety, and that habit is disrupted, then the predictable result is even more anxiety. Does anyone want to feel that? No, so the urge to keep our smartphone nearby at all times is a hedge against feeling anything like it.





SO WHERE DOES THIS LEAVE US?

The relationship between technology and the brain is a complex story, of course, as all brain stories are, but the dynamics we just walked through constitute much of the drama. Knowing all of this, you can see why those with a vested interest in keeping us hooked pay close attention to how these dynamics can be manipulated.


We have to remember that our brains are structured to respond. We’re carrying around elegantly well-designed reward-delivery systems with us almost all of the time. Access points are always available, as are
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