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Introduction

One Boy’s Journey to LIT

The universe is full of magical things patiently waiting for our wits to grow sharper.

—EDEN PHILLPOTTS

As citizens of the twenty-first century, we often feel the world is spinning out of control, or at least out of our control. Catastrophe and dysfunction loom large in our minds. Anxiety and depression have been declared public health epidemics. Sometimes the ability to direct our lives seems so far out of our grasp that we just surrender. Unable to focus the way we want to or resist the distractions and demands of the moment, we release ourselves to the torrent and simply react—to horrific news, to flame-throwing tweets or texts, to advertising and influencers, and to the omnipresent pull of media and social media algorithms with their own agendas. And I say this as an optimist who believes that humans have fundamentally good qualities and do care about other creatures (including one another) and about the health of the planet. Even so, at times it seems impossible to act with intention and create the lives we truly want to lead. But I’m optimistic for two reasons. One is that we’re waking up to our place at this moment in time and to our potential as problem solvers on a planetary scale. Science, newly coupled with Indigenous knowledge and deep expertise, continues to generate new evidence of the complex interconnections of life on this planet. With our emerging awareness of our role in the ecosystem and the complexities that arise from our choices, which are often damaging, we can see the need for fresh, innovative thinking. We can no longer act as though we don’t know what’s going on or what’s at stake, accepting cultural norms that ignore consequences, muddle our intuitive senses, and immobilize us.

We’re also increasingly aware that whatever our circumstances, we want our lives to have meaning and purpose. We want our relationships and work to be fulfilling. We want some happiness in the mix. And we know that we can’t wait for someone else to make that happen. We’ve got to do it for ourselves.

Best of all, neuroscience tells us that our brains are up to the task. Plastic and malleable, hungry for the right challenge, our brain is capable of creativity, new knowledge acquisition, and growth, even as we age. This much we own and can control. It’s our evolutionary inheritance, nature’s playbook. We can choose to activate the neural networks that shake our brain awake, flip the switch to enliven our senses, and stimulate our thought processes beyond what we may have imagined possible.

Where to start? How do we filter out the noise and distraction, overcome inertia and other obstacles to design the lives we want? How can we regain some control and switch on our innate abilities to focus on what matters most, while still living amid the cacophony of modern life?

The best people to teach us how to cope may be the very people who’ve struggled the most with attention and learning challenges. Many have refined the skills necessary to thrive in a world filled with constant stimulation, distraction, and stress.

How do I know this? Because I’m one of them.

MY JOURNEY TO LIT

As a professor at Harvard Medical School and MIT, I am very lucky; I get to learn from and collaborate with some of the most innovative minds in the world of medicine, science, and technology. But I was not “supposed” to be here. No one would have predicted this for me.

When I was a kid in elementary school in rural Canada, I had the attention span of a fruit fly, and I struggled to keep up. Reading, writing, classroom discussion, and teachers’ instruction—I couldn’t make sense of any of it. It wasn’t just that I was distractible and my brain didn’t process things in a conventional way; my mind felt completely open to just existing in the world, in a constant mind meld with the universe. For me, it felt weird to isolate and define things, to pin down ideas and limit learning to what seemed to me to be fragments of information. If new knowledge was constantly making old ideas obsolete, to me it made more sense to assume that everything is in a constant state of change—not only the world around us but our understanding of it. To my mind, school felt more like a museum than a workshop. It took a ton of effort for me to narrow my focus so stuff could enter, stick, and stay.

And I was an anxious kid. I couldn’t relax and just be myself, feel okay as “the quirky kid,” because I felt like something worse than that: an alien, a human anomaly. I realized early on that there were many things I was “supposed” to do, but none of them came naturally or seemed logical. More troubling still was that much of it didn’t feel like the right thing to do; it felt actively wrong. When a teacher asked me a question, whether on a test or in class, I typically found the question confusing, often unanswerable. The “right” answer seemed like just one of many possibilities. (This plagues me to this day and makes me less than helpful to my kids with their homework.) So most of my school years were an exercise in trying to figure out, interpret, and fit others’ expectations.

As a kindergartener, each day I walked up the steps of the older brick building, past the principal’s office, down the hall, and into my classroom. There was the typical large square carpeted area for story time, as well as lots of books and interactive toys. Like most young children, I was curious and filled with energy. I could not sit still. Everything excited me. I wanted to explore, roam, see, and touch. It was impossible for me to sit in a chair for hours and listen. “Pretend your bottom is glued to your chair,” my kindergarten teacher encouraged. Okay, I thought. I can do that! I wrapped my fingers around the bottom of my seat, held it against my rear, stood, and waddled around the room as my classmates giggled. The teacher sent me to the principal’s office. I got to know the principal pretty well that year.

By second grade, it seemed as if my classmates possessed a superpower that allowed them to decipher the strange letters on the pages of books. But my mind couldn’t make sense of them, and I didn’t understand how the other students were sounding those letters out and using them to form words. My mother tried phonics, flash cards, everything, but as the school year came to a close, my teacher recommended that I repeat the grade.

Desperate to help me, my mother enrolled me in a summer school for children with learning disabilities. There I received one-on-one attention. Teachers built on my strengths, and I thrived. At the end of the summer, a private educational consultant recommended that I return to my regular school, advancing with my peers to grade three, with access to a quiet resource room.

But my third-grade teacher didn’t see the promise that my summer schoolteachers had seen. That teacher assigned a label to me that would follow me for much of my school life: troublemaker. At one point when we had to take a test, she put blinders—an upright folding panel—on my desk and said, “There—you can’t look elsewhere, you don’t have any distractions”—and then she got out her stopwatch and timed me, which made me anxious. She did that in front of the class, and everyone made fun of me, following her lead. I was teased a lot.

One day I noticed another student struggling with math problems. I wanted to help, so I walked over to try to show him how to do the work. The teacher quipped, “Well, isn’t that like the blind leading the blind?” I was confused. What did it mean for a blind person to lead a blind person? I wasn’t blind! Why had she said that?

That night, I asked my mother. She sat me down on the edge of her bed, took a breath, and said, “Your teacher is a jerk. But you still have to respect her. You have to do your best.”

I tried to follow her advice, and occasionally I excelled. I entered speech competitions—and I won. My mother took me for lessons in computer programming. After the first session, the teacher met Mom at the door and said, “No need to bring him back. He already understands more than I do.”

But many skills, especially memorization, eluded me. (To this day I forget what I was thinking just a moment ago, and often I need to read the same thing twenty times before it sinks in.) I was always distracted, and because I consistently struggled to understand, my slow pace reduced the potential rewards even more and crushed my confidence.

I was a puzzle for my teachers, a misfit in the conventional academic sense, and a total outcast socially. Year after year, many teachers gave up on me. One teacher called me a “lazy con artist.” Another told me, “You’ll never make it in the real world.” In fourth grade, my report card was a line of Cs and Ds. It was the same for grade five, then grade six. I was so discouraged. Had it not been for my tenacious mother and my seventh-grade homeroom and science teacher, Lyle Couch, I might have given up. Mr. Couch focused on my unique strengths and encouraged me.

That was also the year that my mother stepped around the school’s chain of command and made the case directly to the school board. A formal assessment had identified me as “communications disabled”—I had difficulty extracting information from one medium (e.g., from the blackboard or a book), then assimilating and comprehending the information so I could answer a question or transfer the information into another medium (e.g., notebook or workbook). The board accepted the diagnosis of a learning disability and approved established accommodations for time and testing that had been denied me for so long.

Today, with society’s much greater understanding of ADHD, part of my eventual diagnosis, there are evidence-based approaches for building self-regulation skills designed for kids (and adults). But at that time and in that place, the only option was to wing it.

Over the years, I slowly gained motivation and became more persistent. I didn’t know it at the time, but my evolution as a learner mirrored the two fundamental concepts of how neurons change and grow—how they learn—that the neuroscientist Eric Kandel would someday identify as the basis that sea slugs and humans have in common for learning and memory: habituation and sensitization in response to repeated exposure to stimuli. (And slugs have only 20,000 neurons, compared to the estimated 86 billion to 100 billion or so in humans, not counting the estimated 100 trillion to 1,000 trillion synapses that connect them!) Habituation means that we become less reactive to stimuli, as you might to traffic noise outside your window. Sensitization means that our reaction is stronger, as happens when, for instance, a sound or a smell or even the thought of something becomes a trigger.

Living my own experiment, I learned to make use of both. I discovered some basic ways to work with my brain to habituate to some stimuli (ordinary things that distracted me) and sensitize (sharpen my attention) to others to be able to reel in my wandering mind and redirect the synaptic messaging with intention. At one point, in the room where I studied there was a pinball machine next to me and a TV behind me. I learned to ignore both and used playing the pinball machine as a reward for finishing my homework.

Over time I became hyperaware of how to intentionally hijack processes in my brain this way to be less reactive or more sharply focused as needed. The result: I was able to focus on what seemed most purposeful, then follow through and maximize impact as opportunities opened up. I tinkered and fine-tuned until I learned how to use these powerful tools to tap into the heightened state of awareness and deep engagement that I call lit.

I call it lit for two reasons. First, “lit” aptly describes how the flash of inspiration feels—as if a bright light just flipped on in the dark. Or a spark has set your thinking ablaze. When you’ve had an epiphany, been awestruck, or simply been superexcited, you’ve felt that spark. Second, “lit” is how these moments appear to the scientists who study them. Inside the brain (and in the gut as well), engaged states activate neurons. In the brain, this triggers an increase in cerebral blood flow that neuroscientists can see when they use functional magnetic resonance imaging (fMRI). On a monitor, this oxygenated blood lights up an otherwise gray image of the brain with yellow-orange hot spots of activity. Emerging science shows that this neural activation is associated not only with particular cognitive activity or emotions such as fear and anger but also with love, awe, happiness, fun, and “peak states,” or flow.

My take on it is that lit is a life force, an energy that thrums through nature and the cosmos—and each of us. It drives the connection and curiosity that are innate in (though not exclusive to) our species, programmed into our DNA, the circuitry for a sense of wonder or “oneness,” which we see so abundantly expressed in infants and young children. As we leave our lavishly lit baby years behind us, we have to make an effort to unlock and tap into that energy flow. Surprisingly, we can do so easily through our life experiences. As in all journeys, there are challenges to overcome, obstacles or circumstances that can dim the lit connection. But they can be overcome. It’s through the adventures of life that we engage and are able to fully activate lit. And all it takes is the smallest flicker of a spark for ignition.

That lit spark is the brain’s mechanism for tapping into the vital transformative energy that activates our senses and thought processes. In lit mode, we engage at the highest level of our abilities. We not only develop the mental muscles to stay focused, we also build the confidence and the dexterity to riff off of new information on the fly. We’re more likely to use our critical thinking skills, which can keep us from blindly accepting what we’re told, or told to believe, especially when our intuition says otherwise. We find it easier to connect with people, are more alive to the possibilities all around us, and are better able to capitalize upon them. In a stream of ever-replenishing energy, we’re constantly learning, growing, creating, and iterating. We’re building our capacity while doing our best work.

As I honed strategies that enabled me to activate my brain this way at will, I identified a dozen that were simple to use and never failed to open my thinking in just the way that was needed, whatever that was. Whether it was to direct my attention or disrupt it, sharpen my focus or broaden it, do something stimulating or quiet my mind, these Life Ignition Tools (LIT) worked for me, and then for others as I shared them.

Discovering that I could engage that lit state at will changed my relationship to obstacles of all kinds. In physics, inertia is a property of matter, the passive resistance to change in speed or direction. Unless an outside force intervenes, an object at rest will stay that way; an object in motion continues. Gravity and friction slow a rolling ball; a swift kick accelerates it. Metaphorically, lit is the swift kick that breaks through inertia and gets the ball rolling. In my experience, whether the inertia is due to outside resistance, habit, apathy, or just a lull that’s lingered too long, through the years and to this day, when I’m in this brain state, nothing can stop me. I’m lit.

Once I learned how to work with my neuroatypical, voraciously curious, but chaotic brain, I discovered infinite opportunity to question, create, and innovate as a bioengineer and entrepreneur on a global scale and help others do the same. These LIT tools took me from being a confused and frustrated kid, sidelined in that special ed classroom in rural Canada, to becoming a bioengineer and medical innovator elected a fellow of the National Academy of Inventors, the Royal Society of Chemistry, the American Institute for Medical and Biological Engineering’s College of Fellows, the Biomedical Engineering Society, and the Canadian Academy of Engineering. As a professor I’ve trained more than two hundred people, many of whom are now professors at institutions around the world and innovators in industry; published 130 peer-reviewed papers with more than thirty thousand citations; and obtained more than a hundred issued or pending national and international patents. The tools also helped me cofound twelve companies with products on the market or in development. And finally, they’ve been instrumental in creating a productive, supportive, and dynamic high-energy environment in my lab, which recently morphed from Karp Lab to the Center for Accelerated Medical Innovation.

LIT worked for this kid who appeared to show no promise and the young man who remained frustrated and discouraged for many years. I delivered the commencement speech at my high school in 2011 and was the first inductee into the school’s hall of honor (along with two prior students who are members of an iconic Canadian rock band, I Mother Earth), the very school system where many of my teachers once held out so little hope for my future success.

Though I still struggle every day in various ways, I’m grateful to be able to say that these LIT tools enabled me to meet and far exceed those dismal early expectations. But I am most excited about what the tools have done for others. Members of the lab have gone on to start labs of their own or launch other enterprises that continually demonstrate the immeasurable impact of their work in the world as they set out to make it better, advancing their fields and improving the lives of millions of people. You’ll meet some of them in the pages ahead.

If we want breakthroughs in science and medicine, if we want successful, disruptive innovations on all fronts to support healthier communities, and if we want to cut through the noise and focus on what is most important, we must learn how to use all of the tools in nature’s playbook, our evolutionary arsenal. We must shake up our thinking—not just now and then but on a daily basis. In practice, LIT tools make it possible for us to take anything we’re hardwired for—including undesirable or unhelpful behaviors and habits—and with intention channel the energy in them to create a positive outcome. It’s easier than you might think because the more you do it, the greater the rewards, the momentum, and your impact for good. You’re never too old to charge your brain this way, and most definitely no one is ever too young. In fact, LIT tools can be lifesavers for kids, as they were for me.

MINING YOUR NEURODIVERSITY

Some people assume that they don’t have what it takes to be highly creative and focused or to maintain a high level of productivity, discipline, and engagement. All too often, people believe this lie because of messages they received at an early age. Type “famous people who failed” into any search engine, and you’ll quickly learn that educators considered Albert Einstein to be a poor student and that Thomas Edison was “addled” and not worthwhile to keep in school. Walt Disney was once fired because his boss thought he “lacked imagination and had no good ideas.” One of Oprah Winfrey’s employers told her she was “unfit for television news.”

And those are just the stories that someone thought to chronicle. Countless others remain untold of people who were once considered failures, underachievers, slow learners, different, lacking, unmotivated, but then went on to achieve great things. I’m sure you know some in your own life. We now know that many students struggle because they learn in different ways than most of their peers do, or they’ve been told that they aren’t good at math or reading and they believe they can never learn. The result is that “we are educating people out of their creative capacities,” noted Ken Robinson, the late British author, speaker, and international adviser on education and the arts, in his talk “Do Schools Kill Creativity?,” one of the most-watched speeches in TED Talks history. Political pressures have only made matters worse, steadily narrowing content and instruction that would develop students’ critical thinking skills. This includes understanding that they are capable learners, diverse in many ways, each with the inborn potential to be a valuable contributor.

Perhaps surprisingly, it takes as little as one hour to teach children that their intellectual abilities can be developed with effort. Once they are taught this important truth, their grades improve significantly, according to the National Study of Learning Mindsets. Many young people need a mentor, an extra nudge. There is no single pathway to knowledge.

Society itself, and our desire as a social species to fit in and feel we belong, can work against creativity and critical thinking as well. Much about the environments into which we’re born and in which we’re raised, educated, and inducted into work life is the product of cultural forces beyond our immediate control, and they can be painfully slow to change. One reason schools are a lightning rod for criticism is that they are the arena in which pedagogy, politics, and public opinion—diverse and often divisive—suck the air out of the room for children—and for many of their inspiring teachers. After all, human neurodiversity isn’t limited to the quirky mind. Neurodiversity represents the range of all minds, all children. Each of us—including you—is somewhere different on that vast continuum. That’s why what we call genius actually manifests itself in so many different forms, across the range of human endeavor and the full human family, not just the celebrated few. Invaluable potential goes untapped simply because we fail to recognize it.

Temple Grandin, the scientist and author known globally for her work in animal behavior and her life experience as someone with autism, described the particular focus and intensity that she was able to bring to complex challenges in her work and life. “People with autism see the simple,” she told me as we talked about how she had been drawn into her career in science and the opportunity to make complex issues regarding animal behavior more accessible to more people. As an education activist, she has pressed for greater attention to the value of neurodiversity, in particular visual learning, warning that education practices that fail these learners fail our society. “Today, we want our students to be well rounded; we should think about making sure that the education we provide is as well,” she wrote in an essay for the New York Times. Certain characteristics and skill sets of divergent thinking are “critical for innovation and invention” and are “essential to finding real-world solutions to society’s many problems.”

Like Grandin, others have discovered that their uncommon qualities of mind, treated as deficits in some contexts, can turn out to be their strongest assets. Biodiversity and the contribution of every single species is an evolutionary strength of life on Earth. The value of diversity in the way our brains interpret the world applies to all of us. Diversity makes the collective smarts smarter.

“All children start their school careers with sparkling imaginations, fertile minds, and a willingness to take risks with what they think,” Robinson once said. In his book The Element: How Finding Your Passion Changes Everything, he writes that “The key is not to standardize education, but to personalize it, to build achievement on discovering the individual talents of each child, to put students in an environment where they want to learn and where they can naturally discover their true passions.”

When school becomes a learning factory where efficiency drives the engine—of curriculum, instruction, testing, and evaluation—it shortchanges everyone. This is especially true for children trapped in the margins, but anywhere diversity is sidelined, that catalyst for creativity is lost to us all.

As we work for systemic change that can be slow in coming, we need to focus on creating a life strategy for ourselves and all children that will unlock our capabilities. We can take steps ourselves to cultivate curiosity, creativity, and active engagement with the world. Robinson likened it to mining: “Human resources are like natural resources; they’re often buried deep. You have to go looking for them; they’re not just lying around on the surface. You have to create the circumstances where they show themselves.” In our conversation, Grandin talked about the need to create environments that stretch children as learners, provide them with choices and consequences, and show confidence in their capacity to unleash their potential. “You’ve got to stretch these kids,” she said. “You don’t chuck ’em in the deep end of the pool.” We all need that stretch to enliven our learning and our lives.

ENERGY TRANSFER, THE “IT” IN LIT

As I explored in search of a scientific explanation or a foundational understanding of the lit mind state, I heard various ideas from scientists, psychologists, philosophers, activists, and others. Like the parable of the blind men and the elephant, each touched on an essential truth about the lit phenomenon, as viewed through their own lens of expertise or experience. But for me, the unifying principle that pulls all of them together is the simple idea of energy.

As a scientist, I’m admittedly keen on the concept of energy transfer as a way to understand how things work, whether it’s a feat of engineering, a natural ecosystem, a marriage, or the contagious power of inspiration. Plants use photosynthesis to transform energy from the sun into energy for their own growth, and eventually ours, as we consume the energy stored in the food we eat. But it doesn’t stop there; every transfer of energy leads to another. The energy we consume sustains us, then changes into action as we go about our work and lives, interacting with one another and our environment. With every interaction, we transfer energy—we set energy in motion. The process of energy transfer is intrinsic in nature, which includes us.

We are essentially energetic beings. Energy fields are in constant play in the human body, in our heart, brain, skin, liver, intestine, and all our atomic components. Every reaction we have, whether to our environment, to other people and things they say or do, or to our own thoughts, changes the movement of atoms in our bodies and thus changes the energy fields within us and the energy we generate and transfer outward. When we say we feel “energized” to do something, whether to work toward a goal or see a friend, it’s not just a feeling or mood; it’s a physiological fact. So when I talk about lit as an energized brain state igniting fresh potential, the energy transfer is as real as photosynthesis or kicking a ball.

We routinely transfer emotional energy to others via what we say or how we say it. Even spirituality, in whatever way we experience it, involves a transfer of energy from a source that uplifts us to the way we express that when we, in turn, support or encourage others. Inspiration, love, even grief are forms of energy transformation. Science has yet to be able to explain how, but somehow, all of these energies intersect and synergize. The energetic spark at their intersection—the lit spark—becomes a catalyst in the dynamic system powering the Earth and energizing its diverse web of life. No matter how our circumstances may dull the connection, we all have that spark nestled deep inside.

Everything in life is vibration.

—ALBERT EINSTEIN

In recent years, neuroscience has lifted the lid on the innate capacities of the brain to change and grow with our conscious intention. It turns out that we can, at will, tap into a kind of peak experience or optimal mind state and tweak our brain to sustain it, expand it, and act on it. We can do this not only when we’re engaged in something we enjoy but, perhaps more important, when we’re not—when we’re stuck or feeling drained or discouraged. These are precisely the moments that can become crucible points for growth, change, and innovation. Imagine being able to engage as fully as you wish or transform (or simply improve) your experience of any circumstance at will. We can. Each of us is born lit. There is nothing here that your brain isn’t already hardwired to do—or can’t learn how to do.

SURVIVAL OF THE LIT-EST

The story of evolution tends to be presented as a long look in the rearview mirror at the journey out of the primordial swamp and the trudge across time. It is a story of adaptation versus the threat of extinction for those species that couldn’t adapt to their changing environment. (Don’t think of them as evolutionary slackers or failures in a natural sense; more and more it is the case that they cannot overcome our own species’ disastrous impact on their habitats.) Among survivors, we aren’t necessarily better than the others so much as differently adapted for certain kinds of success. We don’t take the prize for evolutionary longevity; plenty of insect, plant, and animal species have been around longer. And many can fly, run, swim, see, and hear far beyond anything we can do. If anything, we are late in recognizing the diverse and highly sophisticated forms of intelligence in animals, plants, and all species, the “immense world,” as the science journalist Ed Yong put it in his book by that title, which James Bridle described as “planetary intelligence” in his book Ways of Being: Animals, Plants, Machines: The Search for a Planetary Intelligence. “Until very recently, humankind was understood to be the sole possessor of intelligence. It was the quality that made us unique among many life forms—indeed, the most useful definition of intelligence might have been ‘what humans do.’ This is no longer the case,” he wrote, adding that “we are just starting to open the door to an understanding of an entirely different form of intelligence; indeed, of many different intelligences.”

What does set us apart is that the human brain has evolved as a remarkable processing network that continually reconfigures itself to integrate new information, a process called plasticity. “Microscopic parts of your neurons change gradually every day,” notes the neuroscientist Lisa Feldman Barrett, who writes extensively about brain plasticity and the neurobiology of emotions. “Branch-like dendrites become bushier, and their associated neural connections become more efficient. Little by little, your brain becomes tuned and pruned as you interact with others.”

This rapid and robust remodeling of brain circuitry, in response to new experiences, information, and insights, gives us the capacity for creative expression, strategic planning, and problem solving that has taken us to the moon and back, produced great works of art, and made it possible for us to develop natural healing remedies and practices as well as treat and heal ourselves with advanced drugs, implants, and surgical techniques and reduce the spread of diseases. This evolutionary advantage has enabled us to adapt to changes in our environment, as well as intentionally and quickly shape our environment to suit us—something that other species can’t so easily do.

Add to that our capacity for storytelling and how we adapt and change the stories we tell ourselves. The narratives we craft about ourselves and our world, both personally and collectively, shape our beliefs and behavior and the way we perceive the world and define what matters most to us. We act on our desires and values, creating and revising realities around those narratives, and our brain adapts to those new environments. Holding that mirror up to myself, for example, earlier in my career, for many years, I worked all hours, disappeared into distractions, and was a no-show for my family in many ways. The story I told myself was that I was an incredible multitasker, frantically but effectively balancing work and family. When events finally shook me awake, I saw the lie in that story. I decided to change my priorities and commit to making a family-centered life a reality. Changing my narrative didn’t just shift the superficial triage of expectations I’d developed over the years; it shifted the way I experienced my family, myself, and my work, and that helped me start to make choices that aligned my behavior with my intentions. I discovered that the more I acted on those intentions, the more natural and energizing the thought process and follow-through became. Changing the story changed my brain. Changing the narrative on a societal scale works the same way. As members of communities of any size, when we reframe the stories we tell ourselves and focus our attention and energy on solving problems, not just learning to live with them, our brains are equipped to adapt and advance our efforts in fresh, new ways.

What strikes me is how diversity, adaptability, synergies, and relationships collectively represent the processes that power nature to thrive through evolution. The way mushrooms and other fungi pass essential environmental information and nutrients along to trees is just one example in a truly infinite world of them. Nature’s diversity presents all kinds of ways to adapt through synergistic relationships, so when it gets knocked down it has ways to get back up. That doesn’t mean that nature can always restore what’s been lost or irreparably damaged but that the systems and processes reliably activate for adaptation and growth.

The beauty of using nature’s playbook as our own is not just to go into nature, enjoy the scenery, or close your eyes and expect that great things will happen (though they might). In a practical sense, immersing ourselves in nature encourages our brain to engage not only with how it looks or feels to us but with the intrinsic processes of nature that favor our health and survival. LIT tools train our attention on these entry points for experiences that enable us to open our senses to the adaptive and interconnected processes that so beautifully and powerfully energize everything—including us. We can create that experience for ourselves. And as the science of epigenetics shows, our experiences can lastingly influence our genetic expression—which genes are switched on and which aren’t—making intentional experiences and changes by choice the closest we can come to having a hand in nature’s evolutionary process.

Seeing the brain as an adaptable network that interacts with our environment and experience also enables us to see that the environment that our brains interact with these days—the environment that we have “humanized”—is messing with our ability to adapt.

I’m reminded of Walt Disney’s Carousel of Progress at the Magic Kingdom, a massive rotating theater stage featuring lifelike mechanized characters representing a “typical” American family celebrating the joys of life with the advent of electricity and advances in technology through the twentieth century. The exhibit, created for the 1964 World’s Fair, has been updated over the years to reflect new waves of technological innovation transforming our lives. What struck me about the exhibit when I sat in the rotating theater, first as a kid in the 1980s and then with my own children in the early 2000s, was the idealized depiction of this passion for progress. It was all about supposed innovation, with no consideration of adverse consequences. There was something cringeworthy in the larger story it unwittingly told about the impact of this drive for a singular kind of progress, detached from and devoid of any relationship with nature—with no sense of us as part of a natural ecosystem. It celebrated human culture as the primary environment, reducing our ambitions as a species to designing our lives separate from nature, but in so doing, separating us from the best of our natural selves.

That’s been the dominant narrative for much of the world—much of the human portion of it, at least—and as a result, we’ve created a largely manufactured environment, a construct for convenience, consumerism, and hypercompetitiveness that threaten our existence, while leaving us increasingly disconnected from nature and our essential interconnectedness. In effect, the drive for more, better, and easier, though improving life in many external ways, has hindered the internal workings of our minds. Our appetite for the online life and digital devices, for consumer goods and conveniences, so dominates our lives now that for all practical purposes the digital environment and consumer culture have become our habitat. The economy has become our ecosystem. We’ve become habituated in this manufactured environment to respond to marketing cues, often ignoring nature’s cues on our behalf. This human-made ecosystem, propelled by technological innovations, has evolved much more quickly than our brains have developed the capacity to recognize the threats it poses to us. Disconnected from nature, we’ve become unmoored from the primal relationship that since the beginning of time has been a trustworthy source of cues for our survival.

At some point on our way up and out of the primordial swamp, through eons of evolution when the human brain evolved from primitive drives necessary for sheer survival in a hostile environment to more sophisticated capabilities, we used our smarts to alter our environment in ways that, it turns out, work against our health, our future, and the future of the planet itself. There’s nothing inherently wrong with exciting technology, expansive opportunities and conveniences, or efficiencies that free us up for better things. The catch is that the part of our brain that still operates on Stone Age reflexes—quick to act but less prepared to think through consequences or plan ahead—has scrambled the circuitry that our digital-age brain needs in order to adapt and create a favorable future. Our ingenuity now threatens our survival.

“Our evolution obviously has not kept up with the technological evolution, where one occurs in hundreds of thousands if not millions of years and the other occurs in a heartbeat, and as a result we’re ill prepared to live in this world,” James Doty, a neurosurgeon, professor, and founder of the Center for Compassion and Altruism Research and Education at Stanford University, told me. “As a result, all the mechanisms that were helpful when we lived in the not-modern world only aggravate our situation and increase stress, anxiety, and depression.”

So it’s time we traded the rearview mirror on evolution for one that opens the view forward for a clear-eyed look at the environment we’ve created for ourselves and the planet, and consider whether our wisest choice is to adapt to that manufactured environment or change it.

THE LEB DIMMER SWITCH

In contrast to those of our earliest ancestors, our lives have become relatively easier, less demanding, safer, and more secure. But the brain still prefers the simplest, most energy-efficient option of well-honed mechanisms and habits. Neuroscientists describe an “energy-saving” mode that the brain uses to reduce energy consumption by reducing information processing. (Generating electrical and chemical signals for processing is energy intensive!) If we’d had to think through all the essential processes our brain bundles for efficient operation, we’d never have survived. But the more we rely on this energy-saving maintenance mode—which I call low-energy brain, or LEB—the more our brain settles into patterns of routine responses.

Convenience, rewards, and digital distractions designed to hijack our attention and hold it with sensory hits are like candy to the brain. Quick fixes easily become habit forming even when they are misaligned with our intentions and even when we know it and want to change. These habits are hard to break precisely because they target and hijack the brain’s reward system to promote LEB.

Spend too much time in LEB mode, and as the brain opts for habitual responses, we risk losing the capacity for engaged, purposeful action as the brain prunes lesser-used synapses, the communication links between neurons. In effect, these fading connections act like a dimmer switch on the energy our brain needs for more complex, creative, and stimulating thought processes—lit!

What you’re getting in this low-power mode is more of a low-resolution image of the world.

—ZAHID PADAMSEY, NEUROSCIENTIST

Studies of mastery provide a surprising insight. When scientists use fMRI scans to study what happens in the brain as someone masters a new skill, they can actually see the lights in the frontal cortex go out. As novices attempt a new task, their frontal lobes ignite with activity that glows yellow-orange on the image. They’re thinking deeply about every step of what they are learning. But when experts are asked to perform the same task, their frontal lobes show more gray than yellow. They don’t need to put the same kind of mental energy into a task they already know. Instead, they rely on habits stored in other areas of the brain. Even during childhood, the most prolific time for brain growth, if a lot of time is spent on one kind of activity—whether it’s soccer or video games—the brain’s penchant for pruning means that early specialization can come at a cost to the broader network of neural connections designed to generate the most robust, well-rounded growth.

LEB skews toward what is easiest or quickest even in matters that merit more from us. For example, relationships, the sense of belonging and contributing to something larger than ourselves, making a difference with our lives, and doing what we can to make the world a better place—these areas need energy and attention to thrive. Because LEB prizes efficiency above all else, it rides the brake on our motivation to step beyond our well-worn habits. It limits our ability to connect with others in fulfilling relationships that grow with time. It prevents us from looking beyond ourselves to tap inspiration from nature and each other, and it weakens our natural inclination to look inward for greater self-awareness and a rich inner life. There is also the hardwired tendency for our brain to assume that what it first learns, or hears repeatedly, is true. This puts us at a disadvantage in the flood of misinformation, disinformation, and sophisticated propaganda that has become commonplace in social media, notes Nathan Walter, a professor of communication studies at Northwestern University, and others who study the effects of misinformation and why it’s so hard to correct. We are navigating this new world, he says, “but the vessel that we use, our brain, is very old.”

LEB has gotten us stuck in some patterns that no longer serve us well. In our personal lives and as a global community, so much of our tension and conflict is the legacy of generations of LEB driving human behavior: the inertia of everyday life or worse, bias and prejudice, self-interest, greed, and power grabs—default behaviors that are long overdue for an overhaul.

When LEB starts to dominate society on a large scale, things can become dangerous. We live in a society in which we are buried beneath overwhelming amounts of information and disinformation. Companies such as Amazon, Apple, and Instagram invest billions of dollars to exploit our LEB behaviors because they make more money that way. Online social networks have tapped into the same technology used in slot machines—rewarding us with “likes” in variable bursts that are specifically designed to hijack our brains and get us hooked. The pace of response time lures us to stay on the networks longer as we keep checking for social feedback. We all know the effort it takes to stop ourselves from “just checking” the endless feeds and enticing distractions. It feels so much easier to just keep scrolling than to stop and figure out what to do instead. Platforms evolve and branding changes as users migrate from Facebook, Snapchat, Instagram, and TikTok to more secretive platforms promoting conspiracy theories and violence, but their strategies and objectives remain the same: to cultivate and exploit LEB behaviors.

Without higher-energy thinking, we do what the big corporate players and politicians want us to do. We reach for junk food instead of the good stuff, even when we know the difference. We press the “buy” button of a distant online retailer instead of buying locally to support the merchants who support our communities. We accept one talking head’s take on world events instead of reading several sources—especially responsible, fact-based ones—to form our own opinions. We become a society of people who mindlessly scroll (or troll) social media instead of opting for more meaningful interactions. LEB puts the brakes on the innovative thinking we need to solve complex problems or see new possibilities; confronting challenge, it immediately tips into well-trodden paths, nudging us to reach for the same tools and approaches over and over again.

The more time we spend consuming and interacting this way, the more our brains become habituated to, and dependent upon, those brief “hits” or superficial connection. The more we come to look forward to likes, the more conditioned we become to need them and the more energy it takes to break their grip on our attention. This LEB feedback loop becomes a kind of mental gravity that holds us down, an obstacle to lit. In the process, we let others define what is important to us to make intentional decisions. Some habits serve us well, of course. Mastery frees our attention to learn new skills, dream, innovate, and improve—but only if we consciously and continuously nudge ourselves to do so. LIT tools enable us to jump the gap (as the spark in a spark plug does) from LEB to lit and fully engage the malleable network that reconfigures in an instant.

Rudolph Tanzi, M.D., Ph.D., a scientist whose pioneering work on Alzheimer’s disease and other mysteries of neuroscience continues to break new ground, says that the story of the evolving human brain is entering a new and critical evolutionary chapter. He suggests that our limbic system, the brain’s emotion central, is evolving from the primarily instinctive fight-or-flight response driven by our primitive brain stem to a more nuanced response and feedback loop characterized by emotional awareness and higher thinking. “There’s a huge evolutionary vector right now away from selfishness to self-awareness,” he told me, referring to the way our thoughts, actions, and experiences shape our genetic expression and, as our genetic inheritance, shape our development, health, and well-being. “The old brain is selfishness, the new brain is self-awareness. We live in the middle and it’s always a choice you have to make: Am I going to be self-aware and know what my brain is doing right now, or am I just going to be a servant to my brain stem that instinctively whips me around and makes me do whatever I want while I just live with fear and desire and these inhibitions every day? That’s a choice we make every day.”

ENERGY ACTIVATED BY INTENTION

The lit mind state is hardwired in each of us, always accessible. Once we learn how to use it with intention, we can do so at any time and in any situation. The LIT tools you’ll find in this book ignite the energy to fire up any aspect of our lives. You can use them in the short term to energize the moment or in the long term to strategize your way to creating the life you want. In nature, energy changes from one form to another and from stored or potential energy to energy in action. Similarly, you can think of lit as:


	A natural energy flow that is in continuous exchange within the ecosystem and within you, yours to tap at any time

	A naturally heightened brain state, fluid and evolving, characterized by active curiosity, creative and intellectual arousal, and focused emotional engagement

	 A process innate to us and a system of principles and LIT tools you can engage in specific, practical ways to ignite the process and keep it going



But the most important thing is to not get lost in thought about it. Rather, take any simple step to act on it. Start anywhere. To use these LIT tools, follow your curiosity or just pick a tool randomly to start the day and use in whatever moments arise for you. The more often you use them, the more natural lit will become for you.

The best part is, LIT tools are easy and habit forming. Over time, you’ll discover that the lit spark stays kindled. In the brain, the energy transfer that lights up your neurons becomes autocatalytic—the more you do it, the easier it is to ignite because the neural pathways are established and buzzing. Unlike the habits that hijack our brain and dim the energy for creativity and curiosity, lit energizes those pathways, takes us off autopilot, and helps us stay alert, present, and fully engaged. You could say that lit uses the principles of persuasive design—the hook-and-hold rewards that the brain craves—but instead of profit-driven marketers driving your choices, you’re in charge, channeling your energy to what matters most to you. That might be to brainstorm an idea, fire up your creativity, deepen your everyday experience, or change something in your life—or the world.

EVOLUTION ACCELERATES INNOVATION

At our lab, the lit process and LIT tools now inform just about everything we do. Our purpose is to find new ways to save lives and improve the quality of life for everyone—and do it as quickly and rigorously as we can. We take on challenges in the realms of drug delivery, medical devices, diagnostics, and regenerative medicine. We aim to innovate on a global scale. Every time we make an advance, we take a step back and ask: How could this be even bigger? How can we do more to help more people? How can we take what we’ve learned and make a massive difference?

We use LIT tools to stimulate creativity and excitement during meetings, presentations, decision making, casual conversations. We even include goof-off time as a lit strategy. (See “Press ‘Pause.’”) Whether we discover something there that applies directly to our task or not, the energy transfer from nature delivers a wealth of new ideas, energy, and tools to help us solve problems. When you feel limited in your thinking, that’s when you are destined to fail. Turning to nature in whatever way you can opens up completely new angles of thinking.

This process has been critical to our development of innovative medical solutions. In addition to a surgical glue inspired by slugs and sandcastle worms, we’ve used the same nature-forward creative process to develop a diagnostic for cancer based on the tentacles of jellyfish; surgical staples based on the quills of porcupine; and a tiny needle bed with swellable tips for diagnostic sampling of tissue fluid based on the snout of a spiny-headed worm. These bioinspired solutions—drawing from nature for ideas that trigger our thinking in fresh ways—are no coincidence. We routinely turn to the most successful researchers of all time, evolution and nature, purposefully looking for ways to see problems and solutions differently, and think more creatively about possibilities.

In the early years after I launched the lab, I called it the Laboratory for Accelerated Medical Innovation. No easy acronym there and too long to remember, but that was the mission from the start—to accelerate innovation. What I didn’t realize at the time was that the process we developed to accelerate medical innovations could work for anyone, in any circumstances, to jump-start energy, focus, and action. That’s why I wrote this book.

GREAT MINDS GET LIT

When I first started thinking about writing LIT, I wondered if I was alone in my experience. Would my focus on process and the tools to ignite innovation translate universally to other people? As a scientist, engineer, and inventor, after seeing how these coping tools that I developed over time to deal with my learning differences worked for me, I wanted to share them. But first, because I’m always wanting to improve on something that works, I was curious to see if some commonalities existed for other people and if there was a way to build on those strategies. That led me to a diverse array of people who’ve achieved personal and social impact of different kinds, whom I’ll introduce you to in this book. I wanted to understand what tools other people use to break free from their own version of LEB when they could easily rest on past accomplishments and expertise. I wanted to find out:


	How others found and cultivated what was important to them (their passion)

	How they optimized their effort and maximized their impact

	How they remained committed to purpose (rather than driven by productivity)

	How they kept dreams or aspirations alive despite setbacks

	How they kept learning, growing, and evolving beyond earlier accomplishments

	How they experienced nature as an aspect of their life

	How they thought about their own lives and the inspirational, almost magical aspects of their stories, and their thought-provoking and sometimes curious insights



As I talked with various people, they shared their stories and recommended other people to talk with. I could hardly stop to write the book because the interviews were always stimulating and fascinating—lit!

I discovered that, like me, some of them had struggled with a range of neurodiverse conditions or other issues. Dyslexia, bipolar disorder, autism, attention deficit disorder, and other problems had challenged them during their formative years. Others had been encouraged from early childhood to follow their passions, and they’d learned to access inner resources as mental tools early in life. Turns out, great minds really don’t think alike. They are diverse, motivated in different ways, vulnerable, and imperfect like the rest of us. But one common quality they shared was how they learned from many sources and experiences, how they made decisions, how they consciously chose to spend their time, energy, and attention. They’ve cracked the code on what it takes to continually energize their thinking and act on it. Those strategies are core elements in the LIT toolbox, and I hope that in these stories you will find similarities and inspiration to spark your own lit journey.

Rudolph Tanzi grew up listening to his mother, a medical transcriptionist, tell stories about patients and their struggles. It made him curious, fueling his interest in medical research. He spoke of a simple process he uses, whether before addressing a congressional subcommittee on a matter of science, joining a TV talk show host to talk about his books, or stepping onstage to jam on keyboards with Joe Perry of Aerosmith: he reminds himself of his preparation and purpose. “Your job is not to impress,” he tells himself. “It’s not to win. It’s not to show how good you are. Your job is to use your preparation to serve.”

I agree. This book is my way of passing on to you what I have learned from the many sources that have inspired me and from my own experience. As you read and consider the strategies, I ask just one favor: use these strategies to serve—your family, your friends, your coworkers, your community, and your world. The big issues and big questions confronting us today, the problems we must solve if we are to survive, call for our most passionate and enlightened high-energy brain thinking. So does our personal search for a meaningful, even joyful life.

Our human potential is so much greater than mere efficiency or even comfort, but we can lose sight of that when the conversation around us is more about productivity than purpose, more about compliance than creative and critical thinking, more about me than us. This pattern of not questioning assumptions ultimately limits our ability to channel our energy for the greatest impact and greatest good—which can be our greatest source of satisfaction. LEB is a dimmer switch on our greatest potential.

We can’t foresee how humans will fare in geological time. We are only capturing a snapshot in our evolution, and future humans could look and live very differently than we do today. But evolution as a process of improvement can be a useful model for our own individual development in the space of a lifetime. One thing is certain: we don’t have to settle for watching the lights go out. We’ve still got the same amazing brain that nature gave us to problem solve our way forward. We all have a repertoire of tools we use to express ourselves. It’s up to us to refine and evolve those tools over time to be the most effective versions of ourselves.

Get inspired [image: ] learn [image: ] act and evolve. Use the LIT tools in this book to activate and cultivate your brain’s plasticity and your own (and society’s) evolutionary potential.

The world needs people who can see problems and possibilities from fresh angles.

The world needs you.

It’s time to get lit!




Get the Ball Rolling!

Lower the Activation Energy

Let’s get real about the many LIT tools advocated in this book. You might find the idea of igniting the energy, excitement, creativity, and passion locked in your brain to be inviting at first, then daunting. It may sound great, but it may also sound like work. That’s because it is—for your brain. Any intentional action is an effort for your brain because it’s easier to act on autopilot—all the more so when you try to shift from an established pattern to a new one. However, as you stick with even small changes, over time your brain will rewire itself, and as it does, the mental energy required to do a new thing will diminish. At some point, the new thing will become the established thing, more automatic and requiring much less effort. The beauty of turning LIT tools into habits of thinking is that they become easier to use—they come to mind more readily—and inject fresh energy into your thinking. As I mentioned earlier, just changing the story we tell ourselves can be enough to trigger brain-based changes that will launch the rest.

No matter where you start with the LIT tools ahead and what your goals or intentions may be, the one universal step that will jump-start anything else you do is this: lower the activation energy. In science, activation energy is defined as the minimum energy necessary to trigger the reaction that will put everything else into play. A spark plug provides a spark of electricity that ignites a fuel/air mixture for combustion that makes a car go. Enzymes, which are natural catalysts, speed up chemical reactions in the body without themselves being consumed or permanently altered by the reaction. They remain to catalyze the same reaction repeatedly. All of these provide the boost that lowers the activation energy. LIT tools work the same way.

In daily life, the lower the activation energy needed for us to take the first step toward any goal, the more likely we are to start and to follow through. It might be something as simple as leaving our running shoes by the door if we want to go running or keep a routine going. Just seeing the shoes there brings it to the forefront of our mind, lowering the amount of mental effort we need to put into going for a run.

Activation energy constantly influences our everyday choices. Watching a show you like or eating a few cookies from that package of your favorites? Shopping online or continually scrolling social media? These have a low activation energy, because you already gravitate toward them, especially media use, as everything about the technology and user experience is meticulously designed to entice us and hook and hold our attention. How about cleaning out the closet you’ve avoided for six months or hauling yourself to the gym on an off day? Just not feeling it? For something that’s already unappealing to you, the activation





	MINIMIZE OBSTACLES. First, identify the sources of resistance for you, then change what you can or ask others for help to do so. 

	MAXIMIZE REWARDS. These can be anything that gets you excited, brings you joy, energizes you, calms you or quiets your mind, or gives you a feeling of accomplishment.

	MAKE THE MOST OF MOMENTUM. Take advantage of what I call the velocity of intention to boost momentum. Once you become aware of your intention and then start acting on it, that builds momentum and the velocity increases. It’s easier to pick up speed when you are already moving. So tap the energy of a conducive environment or motivated others around you; they’re a motivational accelerant. Consciously cultivate a habit of action over inaction and intentional actions over habitual ones. 

	PACE YOURSELF. Think of everything as a pendulum swing or the way biorhythms affect your energy levels, metabolism, attention, mood, and every other aspect of your physical and mental functioning. Depending on where you are in that pendulum swing or cycle, you can lower the activation energy in different ways and use LIT tools to alter your trajectory. 
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	Tap into brain chemistry to immediately generate rewarding effects

	Use intentional novelty to excite your brain

	Cultivate a habit of action over inaction and intentional over habitual action

	Let purpose and intuition empower you

	Dial down the inner naysayer

	Let nature give you an energizing lift
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