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1

A Life Transformed

My first big cliff in life came quite young, when I lost my father while he was still alive.

My parents had split up in steps, starting when my mom left my father in San Francisco and took me and my brother back to Boulder, Colorado. My father, a beatnik artist, had taken us to live just a few houses down from Haight Street on Ashbury in the mid-1960s. The Summer of Love happened a couple of blocks from our front steps, though my main emotional memory of being a grade-school kid in Haight-Ashbury in 1967 is not love but fear. Haight-Ashbury was ground zero for the counterculture, a kaleidoscopic street scene that felt like growing up in some sort of bizarre theme park for lost flower children, but with a hidden undercurrent of violence. At one point, I started my daily walk to school stepping over the chalked outline of a man who had been shot dead in front of our house. My mom finally said, “That’s it!” and left with us kids.

We moved into an ice-box-cold basement with three sleeping cots and a hot plate for a stove, my mom heroically keeping us afloat on a low-paying job and small sums sent by my father. We could not afford a Christmas tree, so my brother and I rolled a rock into the basement, painted it green and red with paint I “borrowed” from school art class, and called it our “Christmas rock.”

I desperately hoped my father would return to us and be a father. After a year of largely silent absence, he returned. Within two years my parents divorced, leaving my mom to do her best yet again, alone with two sons. My mom said to me at age 13, “You’re the man of the house now.” I had no idea how to be that, having no male guidance, no role models.

In early high school, I gave one last try with my father, hoping for a dad. He’d gone off to live in an adobe hut with a dirt floor, about 30 miles north of Albuquerque, New Mexico. I rode the Greyhound bus to see him, carrying a packaged turkey to cook in a woodstove for Thanksgiving, an offering we might share together. Over that weekend, he asked almost nothing about me, but talked mainly about himself and how unfairly his mother had treated him. He also sought to elicit my assistance to get his mother to send him money. When I boarded the bus going back north, I knew once and for all, “There will never be a father there.”

And that was the true fracture point. My father would live another few years before succumbing to bladder cancer that should have been curable, but to me he’d already died the instant I boarded the return bus from New Mexico.

That tearing moment with my father planted the first of multiple seeds that would germinate and ultimately sprout forth in the research project that led to this book. I left New Mexico without a father, and full of questions. How to get through the befuddling terrain of youth? How to find a path? How to become an adult? What to do with this one amazing gift of a single life to live? I didn’t know, and I didn’t know how to know.

Life: A Systematic Study

What to make of a life?

That is the question.

It’s a question that can assert itself multiple times across the long arc of our lives. It’s a question many of us face when young, as we try to first find our way in the world. It’s a question we can face again, when life fractures under our feet and we realize that we must evolve or even radically change our answer. And it’s a question that we can revisit yet again, when we know we’re well past midlife, trying to figure out how to renew ourselves and keep the fire within burning long and late.

The purpose of this book is to share with you what I learned in a ten-year research project into a set of remarkable lives. I set out to learn how the people I studied addressed the Big Question of what to make of a life, and how they addressed it again at different phases of life. My principal objective was to discern common elements across the vast differences of people in this study. I translated those commonalities into the chapter structure of this book, which can serve as a conceptual scaffolding as you wrestle with your own questions of life.

Let me be clear right up front: It is not my intention to direct or advise you on what to make of your life. I promise no prescriptions or recipes or directives. Indeed, one of the conclusions of this entire effort is that no one can tell you what to do with your life or how specifically to lead your life. And if they do, they’re almost certainly wrong. This is decidedly not a self-help book. But it is a self-knowledge book. By getting to know the lives in this study through the concepts that follow, you might come a bit closer to the ancient precept, the imperative inscribed on the Temple of Apollo at Delphi: “Know Thyself.”

As I began the research for this book, I confronted a fundamental problem: how to construct a systematic study that might yield new insights on the timeless questions of life. I needed a structured method. I love doing research in a systematic way, then going from observations to insights and concepts and frameworks. I finally settled upon constructing pairs of people matched at cliffs, then studying their lives up to the cliff, through the cliff, then after the cliff. A cliff is a significant event that alters the trajectory of life and forces choices about what’s next. The big cliffs can radically change a life, requiring people to reconstitute their lives and reenvision the years to come.

To quickly illustrate the method, here are four pairs from the study:

Robert Plant and Jimmy Page stood side by side as lead singer and lead guitarist of Led Zeppelin. Then their drummer, John Bonham, died. Robert Plant could not imagine continuing without his best friend on drums, so Led Zeppelin also had to die. Plant and Page went over the cliff, both facing the question, Who am I without Led Zeppelin? What then became of Plant and Page, and how did they reorient their lives? What do their lives, together and divergent, teach about finding a path in life and then having to reconceive of that life when the path as they knew it ended?

Cardiss Collins and Maryon Pittman Allen had their lives ripped in half by a tragic cliff, when they lost their husbands, one to a plane crash, the other to a heart attack. Reeling in grief, they faced a second shock: Their husbands had served in Congress, and these two women inherited their seats, sending them off to a role for which they’d never prepared. How did they reconstruct their lives, and why did they take such divergent paths?

Alan Page and Carl Eller played side by side as NFL superstars, No. 88 and No. 81 on the Minnesota Vikings’ famed “Purple People Eaters” defensive line. They played in the same four Super Bowls, shared six Pro Bowls together, and entered the Pro Football Hall of Fame. What did they do to create meaningful lives after their athlete identities died, and what can we learn from how they tackled this existential question in such strikingly different ways?

Alice Paul and Lucy Burns fought side by side, dedicating their lives to the achievement of women’s suffrage. Ever since they’d first met in jail as young women, their lives had been woven together in pursuit of one epic goal. And then it was done. The 19th Amendment passed. Paul and Burns faced the question of the rest of their lives: We won! Now what?

These are but eight of the lives in the study. In total, the project consisted of 2,809 years of people lives systematically studied, across 34 remarkable life cases that we carefully selected from an original list of 500 possibilities. They came from a range of socioeconomic backgrounds and engaged in a wide array of human endeavors, including music, acting, science, writing, athletics, test piloting, politics, business, entrepreneurship, parenting, social cause, law, medicine, military, global affairs, architecture, and fashion design.

I chose cliffs as a primary lens in this study for three principal reasons. First, cliffs are a powerful way to glean insight into the question of what to make of a life because life-altering cliffs force people to reconsider the question anew. While I learned (and will share) valuable lessons by looking at how the people in our study found their initial paths in life, the fracture point of cliffs dramatically sharpened the lens. It’s one thing to iterate through our teens and twenties, getting a foothold on life; it’s another to have your life upended (or even totally shattered) by a major cliff that dramatically alters (or even outright ends) life as you knew it before. The stark reality of cliff events proved exceptionally powerful for gleaning insight into how they navigated. Second, I hypothesized that we could learn valuable lessons about what makes people tick by paying particular attention to how they handled cliffs and not just how they handled life when it hummed along between cliffs. Third, I was deeply curious about how people handle the question of self-renewal and keeping the inner fire burning bright over the long course of a life. Examining how different people handled the challenge of reconstituting their lives after hitting life-altering cliffs would be a powerful way to satisfy my curiosity.

Along the way, at a pivotal point in the research that I’ll get to in a later chapter, I realized that the odds any of us will complete a life without cliffs are close to zero. Some cliffs are bigger than others, but life is punctuated by cliffs. They could be personal cliffs or professional cliffs, success cliffs or failure cliffs, graduation cliffs or retirement cliffs, planned cliffs or shockingly unexpected cliffs, bad luck cliffs or good luck cliffs, cliffs of life-defining wins or cliffs of tragic loss that split a life in two. Cliffs are us.

Cliffs also became the ideal juncture point to match people into pairs. The idea behind a matched pair is to select two study subjects in the same or very similar situation (in this case, experiencing a similar cliff), then compare and contrast their decisions and actions to yield deeper insights. It’s a little like putting twin bugs into the same lab dish and seeing how each responds to its conditions. As you will see in the coming chapters, using the matched-pair method yielded vital insights that would not have been clear without pairs.

Now, I want to make one important clarification about the role of matched pairs in this study. One day, as I was getting deep into this research, my wife, Joanne, said to me, “Remember, Jim, people are not stock returns!” In my prior research for books like Good to Great and Built to Last, my research colleagues and I could use metrics of performance, like cumulative investment returns and other measures of corporate success. This simply does not apply to lives. The range of criteria people use to assess the quality of their lives varies widely, and there are no justifiable universal criteria analogous to stock returns. This study does not frame some people and their lives as “better” than others; there are no absolute “winners” and “losers” among the research subjects, relative to each other. Who is to say what makes one life “better” than another? To assert my own definitions of what makes a “better” life would corrupt the research by letting my own values and biases drive the interpretation of results. I didn’t want to proclaim what to make of a life based on my own idiosyncratic views; I wanted to discover common elements and patterns that vastly different people and lives had in common.

The research behind this book consumed the better part of a decade to complete. I hired teams of research assistants to help me with what became the largest project I’d ever done; 28 people joined the research effort at various points. Across the entire effort, including the process of selecting and discarding candidates for study, we assembled more than 20,000 articles and source documents and more than 400 books (consisting of more than 100,000 pages), along with a variety of ancillary sources such as recorded lectures, interviews, video footage, documentary films, and audio recordings. I particularly enjoyed engaging directly with the study subjects’ actual work when possible, reading writers’ books in sequence, listening to musicians’ discographies across decades of their work, and watching actors’ films one by one as they aged into different types of roles.

We limited the study to people who were deceased or whose lives were already largely in the record books, enabling me to assess how life unfolds from youth, through midlife, to later in life. We found many of the most illuminating quotations and vivid details in materials that came from the actual time of events, going back many decades. These sources gave me invaluable perspective on how their lives unfolded in real time, when they didn’t entirely know their own futures. We constructed detailed life chronologies and categorical coding documents, synthesizing the vast amounts of information we gathered.

Which leads me to an important point about the study subjects, and their relevance to you and me. It’s an impressive group, even intimidating. We have Nobel Prize recipients, award-winning actors, two of the first astronauts to orbit Earth, presidents and congressional leaders, world champion athletes, people who have naval ships named after them, famous musicians, supreme court justices, groundbreaking business visionaries, world-shaping cause leaders, and even people who helped found a nation. This is not a random sample of the population! The famous nature of the people in this study is an artifact of the research: To do the study, I needed copious amounts of information. I selected luminaries, many of them famous, for a simple reason: That’s where the data is.

It is not my goal to help you become as successful or as famous as they were. In fact, most of the people in our study were not trying to become famous; they were just leading their lives, and it just so happened that their lives ended up being famous. Furthermore, it turns out that some of the people in our study deliberately chose to shift away from highly visible success as their lives progressed, taking a more private path, which proved just as interesting and useful for gaining insight. As the pages of this book unfold, you will see how they struggled with many of the same issues and challenges that you and I struggle with. Their lives unfolded imperfectly. They made mistakes. They endured pain and loss. They wandered at times. They were, like you and me, quite human.

Three Books in One

I’ve broken this book into three parts.

PART I: COMING INTO FRAME

This part has to do with how the people in the study found and committed to a path that met three tests: (1) They were deeply encoded for it, (2) they made the economics work to pursue it, and (3) it ignited their inner fire and they focused that fire into doing it. Every person in the study came fully into frame with all three tests at least once in life, and for many this was their path out of the fog of youth. Half of the study subjects did it more than once, shifting from one path to an entirely new path that also met the tests.

PART II: NAVIGATING CLIFFS AND FOG

I expected cliffs to be prominent in their lives (that was, after all, the study design), but I didn’t expect the pervasiveness of fog. Episodes of fog—when people find themselves feeling lost or confused or befuddled or disoriented—can roll in at any point in life, but they are particularly prevalent in the wake of cliffs. This study taught me that even the most accomplished people can land in a major fog funk. Fog is not a defect. It is an artifact of life. The question is, How did they get past the cliffs and through the fog?

PART III: FEEDING THE INNER FIRE LONG AND LATE

These lives devastate the myth that our younger selves must tower over our older selves, that our best, most creative phase of life necessarily comes in the first half. One of my favorite findings is how many of them did some of their most significant and groundbreaking work well past the midpoint of their lives, sometimes well into their sixth, seventh, even eighth and ninth decades. Though this section is not just about their visible output (some took a very personal or private turn later in life) but about keeping the fire burning long and late, even growing hotter and brighter as the decades click by.

I came to see this work not as one book but as three books in one. The entire work might read differently to you at different times of life, depending on which of the three parts most resonate when you are reading it. If you’re in search of a meaningful path, perhaps the first will speak most loudly. If reeling from a cliff and feeling lost in the fog, perhaps the second will take center stage. If principally struggling with the question of restoking and sustaining the fire long and late, perhaps the third will command more of your attention. Though, as you’ll discover, you cannot entirely separate each part (or even each chapter) from all the others; each part of the book contains elements of all the others. This reflects a basic truth: Life does not happen in nice neatly prepackaged stages. Life is not linear; it is unfolding, layered, and organic.

My Life Transformed

Fortunately, I found my own way through the fog after getting on that Greyhound bus in New Mexico, largely due to coming across people who helped me become me. The biggest turning point came when Joanne and I got engaged four days after our first date on the Stanford campus where we attended on scholarship. We got married a few months later, me at 22 and Joanne at 21, and I began a conscious effort to try to become a person worthy of being married to her. We’re still tightly bonded, now 45 years later. Also at Stanford, while in graduate school, I met the closest thing to a father I ever had, the late Professor Bill Lazier. At age 30, through Bill’s championing me to the deans, I landed a position teaching at the Stanford Graduate School of Business; that’s the moment I stepped out of the fog of youth and settled upon a life of research, writing, and teaching. Yet I’d never fully rid myself of the questions of life, not just my own, but overall questions that confront many of us. Those questions ultimately led to doing this book.

There were times when I felt overwhelmed by the magnitude of this project, wondering if I’d taken on something bigger than I could do. After I finished systematically digesting the first couple of pairs of lives, exhausted from the deep dive, I realized that I’d worked through only about 306 years of people lives across the two pairs. Looking ahead, I calculated that I had more than 2,000 years of people lives yet to go. I thought to myself, “This is too big! I can’t possibly do this.” But each pair of lives became so compelling, and the learning became so fascinating, that I could not stop. My friends began to wonder if I’d gotten lost somewhere, or whether maybe something had happened to me, because my correspondence atrophied to a trickle. No, I would tell them, I’m just hunkered down in the creative cave. The total effort filled some of the best years of my life to date; I began the early sketching of this project at age 55, and I’m now writing these words at age 67.

It all proved worthwhile, not just because there is now this book to share with you, but because doing this project transformed me in profound ways. By working through all the lives in this study, step by step as their lives unfolded, I feel as if I’ve almost lived alongside them. I was creating for myself the most marvelous collection of interesting friends whose stories held me in endless fascination. Gradually at first, then in cascading waves, I noticed that the research was not just changing my brain; it was changing me. The sign of good research is that you end up in places you never expected. If after years of research all you do is reconfirm your own preconceptions, then what is the point of doing research? The whole point is to discover, to be surprised, to come to see the world and how it works differently than you did before.

After this study, I will never look at life the same ever again, and I will never look at other people the way I used to. I am a different person, and many of my previous ways of thinking, and even my emotions, have evolved or fundamentally changed. My relationship to my lost father even changed, softening and allowing me to forgive and reconcile even though he is long gone from this earth. I titled this chapter “A Life Transformed” because by studying the transformations of the people in this book over the long arc of their lives, it is I who became transformed.






Full Set of Study Subjects—Alphabetical by Last Name




	Tenley Albright

	Figure skater and surgeon.




	Maryon Pittman Allen

	Columnist, U.S. senator, and vintage restorative artist.




	Lucy Burns

	Suffragist.




	Jimmy Carter

	U.S. president and human rights advocate.




	Cardiss Collins

	Civil servant and U.S. representative.




	Charles Colson

	Political operative and founder of Prison Fellowship.




	Gordon Cooper

	Fighter pilot, test pilot, and astronaut.




	John Ehrlichman

	Political operative and writer.




	Carl Eller

	Football player and substance abuse prevention advocate.




	Gerald R. Ford

	U.S. representative, U.S. president, and statesman.




	Michael J. Fox

	Actor and Parkinson’s activist.




	Benjamin Franklin

	Entrepreneur, writer, scientist, and U.S. Founding Father.




	Georgia Frontiere

	Stage performer and CEO of the Los Angeles Rams.




	John Glenn

	Fighter pilot, test pilot, astronaut, and U.S. senator.




	Katharine Graham

	CEO of The Washington Post Company.




	Grace Hopper

	Pioneering computer scientist and U.S. Navy officer.




	Dolores Huerta

	Labor activist.




	Carol Heiss Jenkins

	Figure skater and coach.




	George C. Marshall

	Military officer and U.S. secretary of state.




	Barbara McClintock

	Pioneering geneticist.




	Toni Morrison

	Novelist.




	Sandra Day O’Connor

	U.S. Supreme Court justice.




	Alan Page

	Football player and Minnesota Supreme Court justice.




	Jimmy Page

	Guitarist of Led Zeppelin and music producer.




	Alice Paul

	Suffragist and women’s rights activist.




	I. M. Pei

	Modern architect.




	Robert Plant

	Vocalist of Led Zeppelin and musical adventurer.




	Carlos Santana

	Guitarist.




	Roger Sherman

	Entrepreneur, lawyer, and U.S. Founding Father.




	Meryl Streep

	Actor.




	Barbara Tuchman

	Historian and author.




	Vera Wang

	Fashion designer.




	Maurice White

	Leading musician of Earth, Wind & Fire.




	Debra Winger

	Actor.













Part I

Coming into Frame








2

One Big Thing

Young Barbara McClintock had no idea she would become a geneticist with insights so revolutionary that she would be cast into the scientific wilderness and later recognized with a Nobel Prize. She knew only that she loved to lose herself in thought, becoming so utterly absorbed that she could forget even herself.

Once during a college geology exam, McClintock found herself enraptured, the answers flowing from her brain into the exam booklet. She finished early and was getting ready to turn in her exam when she encountered a problem: She could not remember her own name.

In her excitement to dig into the exam questions, she’d flipped right past the space to write her name. Sitting there as seconds, then minutes, ticked by, she hoped her name would come to her. It did not.

Five minutes passed. No name.

Ten minutes, no name.

Fifteen minutes, still no name.

McClintock began to worry. What would happen if time ran out and she could not recall her name? She felt too embarrassed to interrupt one of her classmates to ask, “Excuse me, sorry to bother, but can you tell me who I am?”

So, she just sat there, trying to conjure her name.

Finally, after about 20 minutes, she remembered her name and turned in her exam before the clock ran out.

McClintock described herself as being entranced with the joy of study and learning. But where to channel this unusual ability to focus so intently that she could forget her own name?

Along the way, she took a genetics course and so impressed the professor that he invited McClintock, then aged 19, to enroll in his graduate genetics course. Bang! In genetics, she found a perfect arena to deploy her brain as an organic decryption machine. She found that she enjoyed working with maize (another word for corn) to construct genetics experiments and lose herself in deciphering the results.

She kept taking one step after another with no clear plan in mind, finishing her undergraduate degree in botany, a master’s degree, then a PhD, all the while getting deeper into research with maize. She began writing scientific articles, first one, then another, then a third, fourth, fifth, drawn inexorably forward by each little puzzle. “I don’t remember having any [professional] aspirations,” she reflected to the biographer Evelyn Fox Keller, author of A Feeling for the Organism. “I suddenly realized that I had gotten myself into this position [of being a research scientist] without recognizing that that was where I was going.”

The more she did her genetics work, the more she found herself well constructed for it. She discovered that she had the ability to mentally transport herself into a cell, almost like walking around the interior of a house, directly observing its inner workings and making friends with the chromosomes. McClintock drew upon her unusual capabilities when she traveled to Stanford to help solve a difficult genetics puzzle related to Neurospora (a form of mold). After a few days of working in the lab, peering through a microscope, she hit a wall, unable to crack the riddle of the chromosomes. She wandered out onto the Stanford campus and settled onto a bench shaded by eucalyptus trees, and activated the organic decryption machine in her head. Less than an hour later, her mental tumblers snap-clicked into place, and she hurried back to the lab. “And suddenly I knew everything was going to be just fine,” she said of this moment. One of her colleagues later reflected that McClintock’s short visit had done “more to clean up the cytology of Neurospora than all other cytological geneticists had done in all previous time on all forms of mold.”

She could become so consumed with a puzzle that life itself could seem less important than solving the problem at hand. While driving across the country after visiting colleagues at Caltech, McClintock had a curious reaction to recent news about car crashes: She didn’t fear dying in a car crash so much as dying in a car crash before she’d solved the puzzle on her mind. “I was just so interested in what I was doing I could hardly wait to get up in the morning and get at it,” said McClintock. “One of my friends, a geneticist, said I was a child, because only children can’t wait to get up in the morning to get at what they want to do.”

In her early 30s, McClintock survived on research fellowships and a modest salary at Cornell. By her mid-30s, she’d accepted an assistant professorship at the University of Missouri, which led straight to a major cliff. McClintock hit the wall of limited opportunities for women in science in traditional academia in the early 1940s. She could theoretically stay in academia and acquiesce to more junior teaching roles without substantial research support, but Barbara McClintock was not made for that type of faculty position. For one thing, she found herself ill-constructed for and drained by lecture-style teaching. For another, McClintock cared more about doing her research and solving genetics puzzles than being socially accepted in the stuffy confines of the faculty lounge.

In one incident, McClintock wanted to continue her lab work on a Sunday, but found the door locked and she’d not brought her keys. She could go back to her residence to get her keys, but that would delay getting to the puzzle at hand in the lab. So, she found a way to climb up the side of the building and through a window, her antics causing quite a buzz on campus. “I had no chance of being promoted, I was excluded from faculty meetings and things like that,” said McClintock. She’d been politically protected by a mentor and colleague named Lewis Stadler, but the dean told her that if Stadler left, she’d probably be fired. McClintock concluded that “there was no hope for a maverick like me to ever be at a university.”

For Barbara McClintock, the path of traditional academia as a platform for doing her scientific work had crumbled away. She decided to abandon the whole idea of being a professor, asked for a leave without pay, and cast about for a different platform to pursue her research. She didn’t seek a lot of money; she simply sought the resources and freedom to continue with her research, writing to one friend that she would be willing to make a smaller salary if needed. Fortunately, McClintock eventually landed a full-time position at a Carnegie-funded research institution at Cold Spring Harbor, about 30 miles outside New York City on Long Island. At Cold Spring Harbor, which remained her intellectual home for the rest of her life, she did her most groundbreaking work.

In her fifth decade of life, McClintock made and published a radical and seminal discovery. Following her belief that one must let the evidence shape thinking, rather than bringing a preformed answer to impose upon the evidence, she saw something quite contrary to conventional theory: “mobile genetic elements” (sometimes called transposable genetic elements or jumping genes). In essence, she discovered that segments of DNA can jump, moving from one place along a segment of DNA to another.

The response from members of the scientific community ranged from incomprehension to indifference. When she first presented her seminal finding on mobile genetic elements, many of those in attendance failed to grasp her work. She tried again at a few more symposia, but she became too exasperated to keep trying. “It was just a surprise that I couldn’t communicate,” McClintock later said. “I was being ridiculed, or being told that I was really mad.” McClintock never doubted she was right—the mountain of meticulous evidence she’d assembled proved her discovery beyond any reasonable doubt—and she believed that the scientific community would eventually catch up. Even so, it would take decades for McClintock’s revolutionary insight to be fully accepted. As one scientific colleague put it, “She felt she had crossed a desert alone and no one had followed her.”

What sustained Barbara McClintock across the desert when no one followed? She turned being ignored into an opportunity for more of what she valued most, namely the freedom to do her work, following her curiosity, constructing her experiments, letting the maize speak to her. She so loved the freedom to work without intrusion that she refused to get a telephone for most of her life. When the Nobel Assembly of the Karolinska Institute decided to award McClintock the Nobel Prize (more than three decades after her discovery), they could not reach her directly. McClintock later said she learned about it on the radio. As the news of her winning the prize began to swirl around Cold Spring Harbor, a colleague went rushing off to locate McClintock; he found her alone on a morning stroll picking walnuts. When asked at a press conference pulled together at Cold Spring Harbor, “What do you think of big to-dos like this? With all the attention that’s being heaped on you?” McClintock responded in an endearing tone that elicited laughter and applause: “You put up with it.”

In her Nobel Banquet speech, she commented on her desert years: “In the interim I was not invited to give lectures or seminars, except on rare occasions, or to serve on committees or panels, or to perform other scientists’ duties. Instead of causing personal difficulties, this long interval proved to be a delight. It allowed complete freedom to continue investigations without interruption, and for the pure joy they provided.” For McClintock, it wasn’t about being in love with the idea of being a prizewinning geneticist but about being in love with the actual doing of the daily tasks of being a geneticist. While McClintock acknowledged the prize as “an extraordinary honor,” she added, “It might seem unfair, however, to reward a person for having so much pleasure over the years.”

McClintock continued to live the same simple life. Her wardrobe consisted mainly of unadorned clothes—khakis, simple collared shirts, and sweaters. She lived in a small cottage a short walk from her laboratory. She worked through each day with joyful intensity, showing no particular interest in taking time to cook elaborate meals; she kept herself fueled in part by feeding her sweet tooth, especially with handfuls of jelly beans. She remained focused on the work itself, not on the money that might come from the work. At the press conference upon the news of her Nobel Prize, someone asked what she would do with the prize money. McClintock responded, “I don’t even know what the award brings in.” When told it was $190,000 (quite a lot in the early 1980s), she seemed almost befuddled. “Oh, it is? I didn’t know. I’ll just have to get to one side and think about this.” I found no evidence that her lifestyle and work routine changed in any significant way after the Nobel Prize. McClintock remained intellectually engaged, fascinated by genetics puzzles right until she entered the hospital. She passed away at age 90, just a few miles from her maize fields.

Three Elements of One Big Thing

Barbara McClintock’s life beautifully illustrates one of the most essential findings that showed up across the entire set of lives in the study. She answered the question of what to make of a life partly by bringing together a triad of mutually reinforcing elements:


	She discovered and deployed a set of her encodings.

	She flipped the arrow of money.

	She focused the inner fire.



I’m going to briefly introduce these three elements below, to fix them in your mind. In the subsequent three chapters, we will extensively explore and illustrate each of these elements. These elements will show up repeatedly in the lives of the people you’ll meet throughout the book as they exit the fog of youth, work through the cliffs of life, and sustain continuous self-renewal well into their latest decades.

DISCOVER AND DEPLOY ENCODINGS

Encodings are durable capacities of a person’s intrinsic construction that lie within, awaiting discovery through the experiences of life.

Barbara McClintock discovered a set of natural encodings that she trusted and followed, even without knowing exactly where they would lead. She didn’t learn how to lose herself in thought; she was encoded to lose herself in thought. She didn’t learn how to make her brain into an organic decryption machine; she discovered that she came prepackaged with that encoding and then used it. No one taught her to mentally transport herself into a cell and walk around inside that cell making friends with the chromosomes; that was just an idiosyncratic encoding specific to Barbara McClintock.

Before going any further, I want to be clear to not confuse the concept of encodings with the rare phenomenon of intellectual genius. The point is not that McClintock was a genius (though she was that) but that she instinctively played to deeply encoded ways of operating that suited her exceptionally well. A colleague said of McClintock after her death, “The fact that she is gone makes me think of an extinct species or a miraculous creation that will never again be seen in the world.” This very same sentiment could apply just as well to every single person in our study, not because of their “genius,” but because of how they played exquisitely to their unique constellation of encodings.

Each constellation of encodings is its own category-of-one distinctive blend. There was just one Barbara McClintock, one John Glenn, one Alice Paul, one Toni Morrison, one Benjamin Franklin. Just as there is only one of you, and only one of me. The thing that set them apart is their ability to play so consistently to their own individual (and sometimes quite peculiar) package of encodings.

This study leads me to conclude that each of us likely has a vast and spectacular constellation of encodings within, more than we will ever be able to discover in a single lifetime. You don’t create encodings; you discover them. You don’t add encodings from without; you find them within.

The question is not whether a person has encodings. Everyone has encodings. The question is this: Which encodings will the journey of life lead you to discover, and will you trust them enough to align your life around them?

Throughout this book, you will see case after case of people doing exactly that. Even if they didn’t have the language for it, they answered the question of what to make of a life in large part by discovering, trusting, and following their encodings.

FLIP THE ARROW OF MONEY

None of the people in our study measured their lives primarily by the amount of money they made. Not one. Yet equally true, they all understood that they needed to make the economics of their lives work. Recall how Barbara McClintock never saw her genetics work principally as a means to making money, and how flummoxed she was in learning of the Nobel Prize money. Yet also, especially in the wake of leaving traditional academia, she faced the very practical question of how to sustain herself and fund her work. Landing at Cold Spring Harbor provided her a lab, ample fields for her maize experiments, and a salary that kept her well stocked in the basics of life (including plenty of jelly beans). For McClintock, money and resources became the means to do her research, rather than her research being a means to make money. Every person in our study made this flip at some point in their lives, from seeing money principally as the output of their efforts (“I work to make money”) to seeing money as an input to fuel their efforts (“I need money to do what I’m encoded for”).

Few of the people in our study came from substantial family wealth. In fact, more of them had to overcome significant economic scarcity somewhere along the path of their lives. Whatever their starting economic circumstances, whether easy or difficult, they made the flip.

FOCUS THE INNER FIRE

Imagine being so intrinsically compelled by what you do that it feels almost unfair to receive rewards and recognition for doing it. Imagine being so compulsively engaged that you wish there were more hours in the day, and more days in a life, so that you could do even more of it. Imagine the thing you are doing feels almost more important than life itself. (I didn’t worry so much about dying in a car crash as dying in a car crash before I’d solved the puzzle!) Imagine doing something you love so much that no amount of money could entice you to give up doing it. Imagine having such an unquenchable enthusiasm for what you do that you might seem childlike to those around you. Imagine that focusing the inner fire with great intensity does the exact opposite of causing burnout: It feeds the fire. Imagine you are able to sustain the fire for days, weeks, months, years, decades, maybe even the rest of your entire life. Like Barbara McClintock, all the people in this study had extended phases of life where they not just felt the inner fire but focused it. They didn’t just focus in some random direction; they focused their energies in alignment with their encodings.

All Three Together into One Big Thing: Finding a Personal Hedgehog

An ancient Greek poet crafted the kernel of a useful parable, later popularized by the philosopher Isaiah Berlin: The fox knows many things, but the hedgehog knows one big thing. (The hedgehog has one big defense of rolling into a ball with sharp spikes pointed outward to defeat the crafty fox that knows a multitude of attack strategies rather than one big one.) Throughout this book, I will sometimes use the phraseology of being “in a hedgehog” or “in hedgehog mode” to wrap the idea of these three specific elements integrated together into the pursuit of One Big Thing.

To find a personal hedgehog means that you’ve found an arena of activity that meets three tests: (1) You’re encoded for it; (2) you flip the arrow of money in doing it; and (3) it focuses the inner fire. To be in hedgehog mode means you’ve committed to organize your life and channel a huge chunk of your energy toward the pursuit of this One Big Thing. The point here is not that the people in this study are hedgehogs (or foxes) as a personality type, but that they went into hedgehog mode for extended periods of time.

Mark Twain once quipped that the difference between the almost right word and the right word is the difference between the lightning bug and lightning. I kept thinking about that when looking at the people in our study. When they met all three tests and clicked into hedgehog mode they lit up like lightning. Only, it wasn’t just a single flashing bolt. It was a full-on lightning storm that lasted for years to decades. The invitation to join the graduate genetics course at Cornell “cast the die for my future,” said McClintock, who then applied herself to genetics puzzles for the next seven decades. Hedgehog mode indeed!

Grace Hopper: An Expansive Life Within One Big Thing

To further illustrate and explore the above concepts, let’s turn now to Barbara McClintock’s matched-pair companion in the study, Grace Hopper.

Young Grace Hopper had no life plan to become a seminal pioneer in computer science, laying foundations for the software revolution that would make computers widely useful. She knew only that she loved gadgets and figuring out how they worked. On one trip to a summer cottage, young Hopper became fascinated by the alarm clocks, and she disassembled all seven alarm clocks in the bedrooms. I picture little Grace moving from room to room, creating mountains of screws, wheels, gears, cogs, bells, springs, or whatever else might be inside. After that, her mother limited Grace to just one clock to playfully explore. “I took everything apart to find out how it worked,” said Hopper, “because that is what I liked to do.”

Born less than five years apart, Grace Hopper and Barbara McClintock had remarkable similarities in their early lives. Hopper earned a PhD in her 20s (in mathematics) and became an assistant professor in a traditional academic setting (at Vassar).

Then, at age 36, recently separated from her husband and inspired to serve in World War II, Hopper joined the U.S. Navy Reserve. Upon graduation from Naval Reserve Midshipmen’s School, commissioned as a lieutenant junior grade, she received a wartime assignment that would shape the rest of her life. The Navy assigned her to a secret computation project at Harvard, under the leadership of Commander Howard Aiken, a Harvard professor who also served in the Navy.

When Hopper walked into Harvard’s Cruft Laboratory, Commander Aiken pointed her to a gigantic machine, as long as a four-story building is high, named the Mark I. Hopper flat-out gadget geeked. “I’d always loved a good gadget,” Hopper later recalled. “And I’m afraid that in my heart, when I first saw Mark I, my first thought was . . . gee, that’s the prettiest gadget I ever saw.”

Hopper was staring at one of the very first computers ever built. “I walked into a room and Prof. Howard Aiken said, ‘Lieutenant, that is a calculating machine.’ I looked at a monstrous device stretching 51 feet across a large room. It was Mark I and I was stepping into history.”

Working on the Mark I, Hopper had a profound realization: The key to making computers pervasive and useful lay not in the hardware but in the software. As one of the first computer programmers in all of human history, Hopper saw firsthand just how inefficient and error-prone programming could be. Suppose you had to write actual software code every time you wanted to do a spreadsheet analysis, rather than being able to access a predesigned spreadsheet application. You’d make mistakes and spend all your time programming rather than thinking about the problem you’re trying to solve. Instead of writing 100 one-off programs, Hopper and her colleagues sought to create a catalog of prepackaged routines that could be called upon repeatedly. They essentially invented the modern concept of subroutines, the precursor to standard programs, repeatable algorithms, and easy-to-use applications.

On the Mark I project, Grace Hopper’s natural encodings for working with gadgets came alive, and she deployed them to get the most out of a computer. She instinctively shifted from being a problem solver to being a tool builder—don’t just solve the problem, use the problem to build a tool! Right from the get-go, Hopper displayed a penchant for making computers more accessible, and Commander Aiken asked her to create the first-ever manual of operations for a computer. On the Harvard computation team, Hopper also discovered previously untapped leadership encodings. She proved so adept at keeping people unified and focused on the Mark I project that Commander Aiken essentially turned leading the team over to her.

By the end of the war, Hopper knew where she wanted to focus her inner fire. She could have returned to Vassar as a respected professor of mathematics and had a perfectly fine career, but with computers and software she’d found the One Big Thing she wanted to dedicate herself to for the rest of her life.

But then, as with McClintock, Hopper hit the ceiling of limited opportunity to continue her scientific work within the confines of a traditional academic institution. A few years after the war, Hopper’s three-year contract as a faculty research fellow at Harvard expired. “They didn’t promote women at Harvard at that point,” said Hopper, “so at the end of three years my time was up.” Hopper, like McClintock, did not confuse a position (“being at Harvard” or “being a professor”) with her life’s work, and she decided to recast herself on a different platform outside the strictures and constraints of traditional academia.

Hopper joined one of the early computer companies, where she would rise to become head of all systems research and lead visionary efforts to democratize computers through software. She developed the first compiler in history and worked toward making it possible to write software using English words. She perceived the need for tools to make it easier for people to write software across a variety of computers. Without standard languages, the widespread use of computers would have been unlikely, perhaps impossible, and without Grace Hopper the widespread adoption of standard languages would have been slower, likely much slower. The next time you turn on your computer and enjoy how seamlessly all the applications function, say a little thank-you to Grace Hopper. (To go deeper into Hopper’s story and how it merged with the early history of computers and software, see Kurt W. Beyer’s superb book, Grace Hopper and the Invention of the Information Age.)

Hopper had a gift for creating team cultures of altruistic pirates. When she first began developing the compiler, she had no approval, no budget, no giant corporate initiative. Instead of trying to convince the finance-minded corporate types of her idea, she simply started recruiting programmers to work on her compiler project, and to do so on their own time. She got the first three revisions of the compiler completed with her unpaid pirate crew. She then made the argument to corporate: Well, you already have a team invested in the project, and we’ve already made a working prototype, so you might as well make it official and fund a department to fully develop the compiler. Hopper got her funding.

Later, after she returned to active duty in the Navy (at age 60), Hopper kept a Jolly Roger flag in her office at the Pentagon, a visible symbol of getting her teams swept up in the excitement of pirating for the work at hand. She and her team went on a furniture-scavenging mission, foraging around the Pentagon in the middle of the night, removing what they needed from other offices. When found out, she pointed out that, well, the furniture they took wasn’t bolted down!

Hopper discovered and deployed quite different encodings for teaching and communication from McClintock, Hopper being naturally adept at giving inspired presentations and interesting interviews. She reveled in crafting vivid analogies and metaphors. “I like analogies,” said Hopper. “I watched some lumbering up in Maine. . . . [A]nd when they get a great big log and one ox can’t budge the darn thing, they don’t try to grow a bigger ox and they don’t import an elephant—they use two oxen.” Hopper used this oxen analogy to convey the idea that a network of smaller computers would be better than having one ever-bigger computer—a prescient point she made before the personal computer industry had even been born and more than two decades before the internet boom. In another vivid teaching moment, Hopper used cut wires to convey the increasing power of computers, and how a computation that used to take a microsecond (a millionth of a second) had dropped to require only a nanosecond (a billionth of a second). But how did she help people viscerally grasp the difference? She’d hold up a little wire cut to the distance electricity could travel in a nanosecond, 11.8 inches: This is a nanosecond. Then for the sake of dramatic comparison, she’d bring out a coiled wire 984 feet long: This is a microsecond. Her point made vivid: Just think of the computing efficiencies when programmers need only 11.8 inches versus 984 feet (metaphorically) to accomplish the same task due to increased computer processing power.

Throughout Hopper’s post-Harvard life, she showed shrewd instincts for how to create leverage within bureaucracies and across industry ecosystems to get big things done. Think for a moment: How would you go about getting the emerging computer industry to adopt standard languages? Hopper figured that if she could get the Navy to require Navy-certified standard languages, then companies would respond to the sheer purchasing power of the Department of Defense. She positioned herself to become director of the Navy Programming Languages Group and helped lead the effort to ensure the adoption of COBOL (Common Business Oriented Language) as a standard across the Navy. COBOL became so pervasive that more than 200 billion lines of COBOL ran on computing devices worldwide by the end of the 20th century.

Like McClintock, Hopper saw money as a necessary condition for doing her work, and so long as she could do her work the way she wanted, she showed little interest in making ever more money. When an interviewer noted that she could have become very wealthy had she become a business entrepreneur, she replied, “I’ve already received the highest award I’ll ever receive, no matter how long I live, no matter how many more jobs I may have, and that has been the privilege and the responsibility of serving very proudly in the United States Navy.”

As with Barbara McClintock, the fire within Grace Hopper kept burning bright for decade upon decade. Even in her 70s, she bounded out of bed by 5 a.m. on many days and traveled up to 200 days per year. She never tired of teaching anyone and everyone about her beloved computer gadgets, about the wonders of compilers, about tools for better programming, about the power of standard languages. She even went on Late Night with David Letterman at age 79, sparkling the segment with humor and charm, still exuding a childlike enthusiasm for sharing her love of computers and software. She pulled a bundle of 11.8-inch cut wires out of her purse, gleefully telling Letterman that these were visual nanoseconds and letting him pick one from the bundle for himself of whatever color he wanted. If you want to see what a fully on fire nearly 80-year-old in hedgehog mode is like, I encourage watching it.

In another interview conducted late in her life, Hopper reflected on the joys of her life: “I’ve had a wonderful time. I’ve had tremendous opportunities. I’ve had tremendous luck. Just think, if the Navy had not ordered me to that first computer, I might not have had anything of what I have today.” The interviewer then asked Hopper if she was living her present life to her absolute fullest, to which she replied, “Oh, I am having a wonderful time.”

Hopper remained on active duty in the U.S. Navy until age 79, rising to the rank of rear admiral. Even after retiring as the then-oldest serving officer in the Navy, she continued to proselytize for her beloved computer gadgets as a consultant for Digital Equipment Corporation. She died at age 85, having happily focused the fire in alignment with her encodings for nearly five decades since first falling in love with the Mark I. While Hopper did not receive a Nobel Prize like McClintock (there was no Nobel for computer science in Hopper’s time), she did receive the National Medal of Technology and Innovation for her seminal contributions to the field of computer science. And somewhere in the world, as I write these words, sails a guided-missile destroyer named in her honor, the USS Hopper (DDG 70). Of all the impressive forms of recognition accumulated by the people in this study, Grace Hopper’s namesake destroyer might just be my favorite.

Commonalities Across Vast Differences

The power of this research comes not just from studying a plethora of interesting people but from constructing matched pairs of lives examined side by side to sharpen, deepen, amplify, and add nuance to the concepts. The basic method of the study involves pairing two lives together at a similar or identical cliff event and then studying their entire lives up to the cliff, through the cliff, and after the cliff. For an overview of Barbara McClintock and Grace Hopper as a pair, see the nearby side-by-side life chronologies, “Barbara McClintock and Grace Hopper Side by Side.”

Barbara McClintock and Grace Hopper Side by Side




	BARBARA MCCLINTOCK

	GRACE HOPPER






	Early Life

	Born in 1902. Grew up principally in the New York area. Graduated from high school at age 16.

	Early Life

	Born in 1906. Grew up principally in the New York area. Graduated from high school at age 17.




	Ages 17– 24

	Age 17: Entered college at Cornell.

Age 21: Bachelor’s degree in botany.

Age 22: Master’s degree in botany.

Age 24: PhD in botany.

	Ages 17–27

	Age 17: Entered college at Vassar.

Age 21: Bachelor’s degree in mathematics and physics.

Age 23: Master’s degree in mathematics.

Age 27: PhD in mathematics.




	Ages 24– 33

	Held academic and teaching position at Cornell. Awarded several research fellowships.

	Ages 27– 36

	Held academic and teaching position at Vassar. Joined the Navy after U.S. entry into World War II.




	Ages 34– 38

	Held position as assistant professor at the University of Missouri.

	Ages 37– 42

	Assigned by the Navy to work on computers at Harvard. Continued at the Harvard Computation Laboratory after the war.




	Age 38

	Hit the ceiling of opportunity in traditional academia; abandoned academic platform to prioritize her work in genetics research. “I had no chance of being promoted,” said McClintock. “There was no hope for a maverick like me to ever be at a university.”

	Age 42

	Hit the ceiling of opportunity in traditional academia; abandoned academic platform to prioritize her work in computer science. “They didn’t promote women at Harvard at that point,” said Hopper of when her postwar contract ended at Harvard, “my time was up.”




	Age 39

	Joined Cold Spring Harbor Laboratory, an independent research entity funded by the Carnegie Institute.

	Age 42

	Joined Eckert-Mauchly Computer Corporation, while retaining commission in the U.S. Navy Reserve.




	Ages 40– 50

	Did seminal work on the control of genes and discovered mobile genetic elements.

	Age 43– 53

	Did seminal work on standard programming languages and creation of the first compiler.




	Ages 51– 80

	Continued work on questions related to the control of genes. Became a distinguished service member at Cold Spring Harbor at age 65. Remained active in the genetics community as her life’s work became widely accepted.

	Ages 54– 79

	Continued work related to software and standard languages. Returned to active duty in the U.S. Navy at age 60 as director of the Navy Programming Languages Group. Remained on active duty until age 79, rising to the rank of rear admiral.




	Ages 81– 90

	Awarded Nobel Prize at age 81 for her discovery of mobile genetic elements. Continued her work at Cold Spring Harbor Laboratory until her death at age 90.

	Ages 80– 85

	Awarded National Medal of Technology and Innovation at age 84 for her work on computer languages. Consulted for Digital Equipment Corporation until her death at age 85.






Note: Due to ambiguity in the sources as to some of the precise dates (month and day) relative to birthdays, cited ages in these chronologies may vary by +/-1 year.

Setting Grace Hopper and Barbara McClintock next to each other illustrates one of the most important lessons from this research and the lives in this study. There are common elements in how they answered the question of what to make of a life, but the individual specifics varied greatly from person to person. There is no standard recipe book.

Both Hopper and McClintock discovered and deployed a set of encodings. Both Hopper and McClintock flipped the arrow of money. Both Hopper and McClintock focused the inner fire. Both Hopper and McClintock integrated their encodings, their economics, and their inner fire into a personal hedgehog. Both Hopper and McClintock went into hedgehog mode for decades. But they did so in very different ways because they were very different people with very different encodings.

Whereas McClintock thrived on being a solitary scientist who carefully protected her privacy, Hopper thrived on working with and through people and institutions. I find it hard to imagine Barbara McClintock being happy building teams, navigating corporate politics, or serving in the U.S. Navy, whereas Hopper seemed perfectly constructed for these roles. But equally, I find it hard to imagine Grace Hopper operating as a solo scientist, burrowing away in a private laboratory for years on end, toiling away in her maize fields.

Let’s do a little thought experiment. Try to imagine a young Barbara McClintock listening to a commencement speech by Grace Hopper. In this thought experiment, imagine the commencement organizers asked Hopper to address the question of how to be successful and happy in life. Hopper then regales her audience with stories of leading software teams, of finding paths to influence, of focusing on changing the world (in her case through software), of being able to lead across sectors from business to military, of the importance of serving in uniform, of getting on influential committees, of forging like-minded pirates into inspired teams taking on the bureaucracy, of the importance of going on shows like Late Night with David Letterman, of giving inspiring lectures and being in the public eye, and so forth. Now, what would likely happen if the young McClintock took all the lessons to heart and tried valiantly to live them in her own path? Disaster! Barbara McClintock likely would not have become the Barbara McClintock who discovered mobile genetic elements.

Now let’s flip the experiment around and envision Barbara McClintock giving a commencement speech to a young Grace Hopper. Imagine McClintock addressing the same question about success and happiness in life, but with a focus on such things as the importance of seeking freedom to work alone above all else, of being disconnected from the world while spending endless hours lost in a trancelike state so deep that you might forget your own name, of living without a phone or other easy way to be reached, of posting Do Not Enter signs to preserve privacy, of going ever deeper into a singular line of inquiry, of being driven by the urgent need to solve a puzzle without regard as to whether it might have social utility in the world, and so forth. What would likely happen if the young Hopper took all the McClintock lessons to heart and tried valiantly to live them in her own path? Disaster! Grace Hopper likely would not have become the Grace Hopper who played such a massively impactful role in the advancement of computer software.

This has profound implications for people finding their way in life, especially young people seeking to exit the fog of youth: Be wary of advice based on other people’s specific experience. The advice might be well meaning, and perhaps even inspiring, but it might reflect their own encodings, which differ from your encodings.

Notice also that McClintock and Hopper differed in the expansiveness of activities within each of their personal hedgehogs. McClintock burrowed ever deeper into her scientific work related to the control of genes. McClintock likely had other encodings she could have discovered, but her decades of focused scientific work at Cold Spring Harbor did not unveil them. Hopper, in contrast, drew upon a much wider array of encodings, roaming across very different types of institutions and roles (though all of it within her hedgehog as a pioneering scientist and leader in computer software). As you get to know the people in this study, you will meet some who were more narrowly focused in a hedgehog (like McClintock), while others were much more expansive and multifaceted, even within a single hedgehog (like Hopper).

This study became a search for commonalities across vast differences. Just as every planet has gravity, every individual in our study shared a few important elements with the study set as a whole. Yet also, just as every planet differs from every other planet in its particulars, every individual person and life is different from every other individual person and life. If every human being is encoded differently from every other human being on this planet, then there are more than 8 billion idiosyncratic categories of one.

Single or Serial?

To read about Barbara McClintock and Grace Hopper, you might get the impression that the people in this study pursued one, and only one, big thing in their lives. They find a hedgehog and never leave it (even if they expand within it). However, McClintock and Hopper reflect only one of two meta-patterns in the research.

Meta-pattern No. 1, single hedgehogs: Once they found a hedgehog, these people largely stayed within it as a primary focus for the rest of their lives.

Meta-pattern No. 2, serial hedgehogs: These people discovered and moved on to a second (or even a third) hedgehog across their lives.

As it turned out, the people in this study split right down the middle between the single and the serial patterns.

Let’s illustrate meta-pattern No. 2 with a pair of professional athletes who faced the question of what
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