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Praise for

Mindwandering

“This book evinces the intimate relationship between curiosity and creativity, mindwandering and mindfulness, agency and association, sentience and selfhood. It does so using a compelling mixture of personal narratives and high-end cognitive (and clinical) neuroscience; in which the author is wonderfully fluent (and internationally acclaimed). It is an addictive and eclectic read, crafted with a gentle and telling humor.”

—KARL J. FRISTON, scientific director, Wellcome Centre for Human Neuroimaging; professor, University College London

“An important, entertaining, and instructive treatment. A gentle and humane book that should be read by everyone interested in the human mind and the human brain.”

—ANDY CLARK, professor of cognitive philosophy, University of Sussex; author of Surfing Uncertainty

“A gold standard in neuroscience research is to prove links between brain activity and behavior. Bar’s analysis of mindwandering offers us ‘a good broad-ranging stroll’ through all sorts of familiar human behaviors, provocatively locating them in relation to brain functions that he has spent decades studying. Highly accessible and entertaining, alternately personal and analytic, this lovely and stimulating book will make you appreciate your mind, and Bar’s.”

—SUSANNA SIEGEL, Edgar Pierce Professor of Philosophy, Harvard University
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INTRODUCTION

States of Mind

Talking about sex, kink, and ADHD, Catie Osborn, an actor and a Shakespeare aficionado, confesses that before discovering the less conventional sexual practices of “kinkiness,” her mind would often drift during sexual activities. In an interview for Haaretz, she says that discovering “kink” and BDSM was a purifying moment for her, helping her connect her mind with her body. When you are blindfolded and your partner slides an ice cube over your body, or drips hot wax on your skin, you stop thinking about the noise from the air conditioner or the squeaking of the bed. You are all immersed in the real thing. Indeed, extreme experiences drag you in by calling for your undivided attention. But once you’ve learned to give in and let the experience take you, it no longer needs to be reserved for extreme situations anymore. Imagine how your life could feel if eating a blueberry would be just as immersive as kink sex with hot wax on your skin, sucking in your entire mind. Immersion is a gift waiting inside our brain.

We all know how insistently mindwandering can hijack our attention, and as our lives have become so much more frenetic, people are increasingly worried about the quality of their mental experience; not just their ability to focus and get their work done, but their ability to enjoy their lives, to be truly, deeply engaged in them. I learned just how concerned they are when an op-ed I wrote, titled “Think Less, Think Better,” was published by the New York Times a few years ago. In it I considered “how much we overlook, not just about the world, but also about the full potential of our inner life, when our mind is cluttered.” As resonant as the piece was, it didn’t touch on the important insights I have to share about why our minds wander and how their preoccupations are actually vital to our well-being even though some of our mindwandering is indeed harmful.

So much attention has been paid to ways to unplug from the bustle, and that’s absolutely to be commended. I’ll share my own positive experiences with doing so in silent meditation retreats. But as a series of discoveries in neuroscience over the past several decades have revealed, the greater challenge is freeing ourselves from the distractions within, which disrupt our attention and intrude on the quality of our experience even when we are in a perfectly quiet place. In fact, they may do so even more in times of quiet.

Research has revealed that our brains are inherently active. A number of brain regions connected in what’s dubbed the default mode network (DMN) are always grinding away, engaged in a number of different involuntary activities that neuroscientists collectively call mindwandering: from daydreaming to the incessant self-chatter and from ruminating about the past to worrying about the future. The brain regions most often identified as being part of the DMN include the medial prefrontal cortex, the posterior cingulate cortex, and the angular gyrus, but there are several more that come and go as part of this massive, large-scale network. Not only does all of this inner commotion tug our attention away from the present moment, but it can dampen the quality of our experience, lowering our mood and potentially contributing to anxiety and depression. Yet there’s a method to this apparent madness. Evolution has clearly taught our minds to wander. According to various studies, they’re caught up in mindwandering between 30 and 47 percent of our waking time, gobbling up a great deal of energy.1 The logic of evolution suggests there must be something beneficial about it, and over the course of the past couple of decades, I and my neuroscience compatriots have identified a core set of its important functions.

One line of research has shown that some of the default activity is concerned with developing our sense of self, through all sorts of cogitating and monitoring. Another line of research has found that a good amount of the DMN’s activity is involved with assessing other people, which is dubbed Theory of Mind (ToM), trying to sort out what others are thinking and what they think of us.

As these findings began coming out, I was initially puzzled about how on earth my own discoveries about the DMN’s activity fitted with these other functions. My research then focused on something quite different—visual cognition—and I found the DMN was highly involved in the process. I was trying to figure out how we piece together clues in the visual environment to construct an understanding of what we’re seeing. In one such study, I would ask subjects to identify ambiguous objects that I had somewhat obscured in photos. As it turned out, if I showed them, say, a fuzzy image of a hairdryer in the setting of a bathroom, they would identify it as a hairdryer, but if I embedded the same fuzzy hairdryer image in the setting of a workbench, surrounded by a lot of tools, they would identify it as a drill.2 I realized they were identifying objects by making associations between them and the things around them. Why would the same brain network involved in that associative activity also be engaged in developing a sense of self and Theory of Mind skills?

Then it came to me, like a bolt: all these mental processes involve making associations. Our sense of self, research has shown, is largely a form of prediction about who we are, about how we will think, feel, and behave in different situations, associating how we’ve thought, felt, and behaved in similar situations in the past with how we will do so now and in the future. The same is true for how we develop our assessments of others. Associations are the building blocks of most mental operations.

This is, essentially, why so much of the DMN’s mindwandering activity is concerned with thinking about the past and the future, taking us away from the now. We’re searching memory for associations to help us interpret what’s happening in our lives and what might be coming. We’re intently making all manner of predictions. Indeed, as I continued researching what people were thinking about when their DMN was active, I found that they’re often creating elaborate scenarios of future events, like little movies about how situations in their lives are going to play out. No wonder so much of our mental energy is hogged by the DMN. After all, knowing how to interpret situations, establishing a sense of who we are, understanding others as best we can, and anticipating what turn of events we might need to be prepared for are all crucial to making our way through life.

The problem is that we can become so engaged in this consideration of the past and making predictions, and so reliant on associations that we’ve made based on experience, that for much of the time, we’re disconnected from what’s actually happening in the moment. This not only interferes with our focus but also leads to all sorts of misinterpretations that cause problems in our lives, such as when we mistakenly think someone is untrustworthy because they remind us of someone else who was. Or we might experience unnecessary anxiety that we’re going to be laid off because our boss is acting in a way we associate, incorrectly, with displeasure in us. A preoccupation with the past and the future also leads us to lose some of our ability to perceive novelty. We’re so inclined to perceive expected associations that we overlook unexpected connections, which stunts both discovery and creativity.

As I contemplated all of these findings about the DMN and mindwandering, I came to what for me has been a groundbreaking realization. We don’t want to just clamp down on all mindwandering, which is just as well because that’s virtually impossible. What we want to do instead is become more aware of when and how our minds are wandering. Then we can become more effective at directing that activity voluntarily as much as possible, so we can buckle down and focus on tasks or, alternatively, let ourselves be truly, deeply immersed in the experience of the moment. At other times, when we want to stimulate our creativity, as well as our mood, we’ll do best to free our minds to indulge in a good broad-ranging stroll. We want, in short, to work toward being able to bring the right mind to the right time.

Vital to building up our ability to do this is the understanding that so much of our mindwandering is aimed at helping us exploit our memories of past experiences, to assist us in figuring out how to solve problems at work or in our lives, drawing our attention inward. But in my lab, I found that we could induce a broadly associative type of mindwandering that is exploratory, ranging all over and open to novel perceptions. This type of mindwandering is like the polar opposite of rumination, which is narrowly focused on some memory or worry. And because I had read that rumination dampens mood, I decided to conduct studies to see if when our minds are engaged in this type of broad, exploratory mindwandering, our mood is lifted. Yes, it is! By merely reading chains of words that expand broadly, like the chain “wolf–moon–dark side–Pink Floyd–The Wall–Germany–EU,” our mood becomes significantly more positive. This finding is as groundbreaking as it is simple to explain, and we currently use it to alleviate symptoms associated with depression, anxiety, and stress. Then we decided to see if when we improve people’s mood, their minds would also begin engaging in broader-ranging mindwandering. They did! How astonishing: the causal connection goes both ways. This led us to conjecture that if people’s mood was lifted, and they were engaging in broader-ranging mindwandering, they would also be more creative in providing solutions to tasks we assigned them. They were! These findings were thrilling, and they led me, through steps I’ll narrate here, to the realization that our brains are constantly moving along a continuum between two fundamental, and opposing, states of mind, which I call exploratory and exploitatory, and the degree to which our mind is wandering and in what ways will dramatically differ in each.

IN THE EXPLORATORY STATE, OUR MINDS ARE OPEN TO NOVEL INFORMATION—­experiencing and observing the moment, willing to stomach some uncertainty for the benefit of learning—our creativity is stoked, and we’re in a relatively upbeat mood. If our minds are wandering, they’ll be doing so in an enjoyable, free-ranging way. In the exploitatory state, on the other hand, we’re focused on drawing from our past experience, relying on tried-and-true methods for interpreting the situation and for solving problems, preferring the certainty of the familiar over the thrill of the new, and our mood will be comparatively dampened. If our minds are wandering, they’ll be doing so in a relatively narrow way. The exploratory is outward focused, bottom-up, and experiential, while the exploitatory is inward oriented, top-down, and procedural. Our minds are never really at one or the other extreme, but they will tend to favor more of one versus the other at any given moment.

The exploratory state sure sounds far more fun, but both are vital for our success and our well-being. The key is that as we go about any given task or experience, as much as we can, we want to muster the state of mind (SoM) that’s optimal for the specific situation. And if we’re on a vacation with our kids, we want to be in bottom-up, broad experiential mode as much as we can, fully enjoying the moments with them, not pulled constantly into mindwandering about our work or old mental templates. If we’ve got to get a report written by tomorrow morning, we want to be in top-down, narrowly focused mode. If we’re searching for a big new idea—say, for a product to create—we want to be in broadly associative mindwandering mode.

A lot has been discovered and said already about how flexible our brains are. This is the key to our evolution and to our survival in most circumstances, and we are lucky for having such an elastic, open-minded brain. There is certainly no magical formula for gaining control over our mental state, but I have found that by being aware of the need to try to calibrate my state of mind on this exploratory/exploitatory continuum for the situation I’m in, I’m increasingly able to do so. I aimed to replicate here the exhilarating intellectual journey I and my neuroscience colleagues have traveled in making these findings. But I do also want to share some insights about building up more ability to put our minds in the state we’d like them in. Some of these insights are organized and collated in the Appendix, and while they are not provided here as overly concrete prescriptions, applying them in everyday life could be a personal quest of discovery and adjustments.

One great help for me has been mindfulness meditation, and I’ll share here how my experiences at silence retreats have helped me build up my awareness of my state of mind and purposefully nudge it the way I want it to go. But I’ll also discuss how meditation, and developing a high degree of mindfulness, has limits when it comes to optimizing our mental state, not the least of which is that so many people find mindfulness training unpleasant. My research illuminates one reason for this. Meditation is an extremely narrow form of mental activity—the antithesis of broadly associative mindwandering—so it makes sense that it can be unenjoyable in some respects. In addition, mindfulness, if we were to rigorously impose it on ourselves constantly, would turn us into observers of our lives, making it harder to be fully engaged in the living of them, to be lost in the rush of experience. While mindfulness offers numerous advantages, and I recommend that all human beings at least give it a try, we very much want to have some of that utterly immersed-in-the-moment time in our lives.

As much as I’ve been gaining more control, my mind still wanders at plenty of times I don’t want it to. Our minds always will to some extent. One of the biggest takeaways for me from my work on mindwandering is that I’m less stressed about that, because I know why it’s going on. Just the other day, I took a professor visiting from Stanford, whose work and personality I greatly admire, for lunch in a Tel Aviv café. At some point in our conversation, he told me he had once heard something that had completely changed him, how he thinks and how he lives his life, and he wanted to share it with me. I have no idea what it was. Even in spite of that dramatic introduction, my mind drifted far away as he spoke, and I was too embarrassed once I realized what had happened to tell him I hadn’t caught what he’d said. I can only imagine how odd he must have thought it was that I didn’t comment meaningfully about his revelation. Instead, I quickly changed the subject. Happily, though, I can report that my mind had wandered to something interesting in my own life. Perverse as our mindwandering can be, at least it generally does have a purpose.
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