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Introduction

Being intelligent was my mantra. I believed it was my ticket out.

I grew up in a middle-class home in a middle-of-the-road neighborhood in Los Angeles’s San Fernando Valley. Our public schools provided a mediocre education to an average sample of LA youth (which was remarkably diverse, thanks to busing laws that helped to redistribute the city’s population). At first glance, there was nothing noteworthy nor problematic about my situation. But prick the surface and a different image appears.

My family was struggling. My mom, Liza (née Guojia Hua Caryabudi), hailed from the floating city of Banjarmasin in Indonesia. Distant relatives had snatched her from her young laboring parents and planted her in a Dutch convent on the neighboring island of Java. In college, she joined a generation of Western-enculturated Indonesians who shipped off to Europe and the United States to study abroad. When her scholarship ran out, she took up work as a domestic servant in the Hollywood Hills. She vowed to do anything to remain.

My dad, Nathaniel Jr. (also known as “Junior” or “Natty”), belonged to one of the well-to-do families that lived in those Hills, a prominent military family in California politics. But beneath a veneer of Democratic respectability lay a family ravaged by trauma, abuse, and addiction. Tormented by prisoner-of-war flashbacks, my grandfather terrorized my father with knockout blows and fugues of rage. By eight, my dad was regularly robbing his parents’ medicine cabinet of sleeping pills and painkillers. By eighteen, he was subsisting on a daily diet of codeine and barbiturates.

My mom and dad met one balmy day in 1972, as they were descending the hills for the valley below. They flirted at the bus stop at Hollywood and Vine and then boldly arranged to meet again. It was love at first sight.

Lifted by love, my parents tried to make a fresh start. My mom took a secretarial course and my dad started law school. They rented a sunny apartment in Sherman Oaks. Yet by the time I came around, substance abuse had overtaken my dad, and it had moved him to the streets, to the slippery recesses of junk dens and crack houses. As he spiraled, my mom ferried us to a safer place. She got an office job in Beverly Hills, rented a new apartment just for the two of us, and found someone to watch me day and night as she hustled overtime to support us.

It was hard waking up to my mom leaving every morning and heartbreaking to fall asleep before she got home. My dad would come over to play with me and the other little ones under the care of our building’s sitter, but he was always on the brink of an overdose and often unintelligible.

Shockingly, however, my real troubles began when I started school. As the only Southeast Asian biracial kid in my classes, I was immediately regarded as an oddball—not white, not black, not even yellow . . . an indeterminate tawny “other.” One boy in my kindergarten class made a game of rounding up a group of kids to chase me around the playground, making squint-eyed faces and hurling epithets at me. Another kid at my summer program would cut me off when I spoke, to deliver slurs and threats. Negative stereotypes abounded and crowded the air I breathed every day.

The one positive about those stereotypes: kids thought I was smart. Being Asian (even just part) seemed to magically confer upon me a superior intellect. As one school year gave way to another, I took solace in my perceived giftedness. Believing there was no other way to go, I read, I studied, I achieved, and I outsmarted.

Or so I thought.

The way I saw intelligence as a kid was limited, to say the least. I believed being smart was an innate quality, and this is exactly how grown-ups around me talked about it. In the classroom, I heard the word gifted just about every time anyone talked about intelligence. My teachers and TAs encouraged only some of us students to dream of being intellectuals and growing up to use our smarts. Others they would applaud for their athletic ability, as if being intelligent and physically adept were opposing things. In the media, scientists were intelligent. Doctors were intelligent. Professors were intelligent. Engineers, too. In my eyes, these high achievers were winning at life as a result of their God-given talents, with little exertion required from them.

My understanding of it was you were either born with intelligence, or not. It certainly wasn’t something that anyone could learn and develop as a skill over time.

Growing up with American media, the stereotypes I saw in TV and movies certainly didn’t help with this misconception: between the “autistic-coded math genius” and the “East Asian tech wiz,” brainy, intelligent characters were either white men (and the main character) or people of color (in a supporting role).

Popular science only made matters worse. For centuries, evolutionary biology, genetics, phrenology, and psychology popularized the idea that, like height and weight distribution, intelligence ran in families. It was etched into our DNA, a part of our innate biology. Scientists had worked hard to perfect intelligence measurement. A simple IQ test said it all and foretold our future.

Placing Intelligence

In the 1980s and ’90s, intelligence testing—based on a universal criterion of “intelligence quotient”—was big business, and its implementation was ubiquitous. School districts like mine were testing all year long to determine teacher performance, student performance, and student giftedness. High test scores meant more resources—better funding, better teachers, and more support for specialized programs. From administrators to parents, everyone was deeply invested in the outcome of these tests.

Even for a “smart kid” like me, the pressure to perform was overwhelming. I was tormented by the fear that I wouldn’t measure up. And then one day, my fear came true.

A letter from the LA Unified School District arrived stating that I had not tested into the local magnet school. Instead, I would have to remain at my run-of-the-mill neighborhood elementary school. The news devastated my mother. It was the first time I ever saw her cry.

Soon after, she purchased two thin Mensa books, puzzle books designed by the world’s oldest high-IQ society. She would quiz me from them in the evenings, sometimes late into the night. As much as I loved spending that time with her, I was confounded by the kinds of questions I found in those books. I was missing background information on the words or shapes, and I recognized very few of them. But I played along and tried my best, because I was terrified my ineptitude might make my mother cry again.

On test day, I squeezed my pudgy fist around the thick blue pencil. A sour breath rushed into my throat. Letters and shapes grew fuzzy as I struggled to make out the exam’s questions. But I got lucky. Though I didn’t test out of my school, I performed well enough to test out of the standard curriculum. By the third grade, I was one of the few students who were tutored apart from the rest of the class and cultivated for educational excellence. Slurs gave way to accolades. And though the racial stereotyping around me only intensified, I found that overachievement could also garner praise. It protected me, at least emotionally, from the sting of being different.

My classmates started to suggest that I was the smartest kid in the class. My teachers echoed them. I was proud to come home to my mom and pull the Outstanding Reader award from my backpack, my heart swelling as she smiled. Intelligence became my mantra. There was never any question of whether I would prioritize academics, or graduate, or go to college, or get a degree and a job that utilized my inherent smarts. Even when my family moved from LA to the Coachella Valley, and I began skipping school in a classic display of teenage rebellion, I still made it a point to show up for exams. I would get that A-plus and preserve my sterling GPA. I didn’t question any of it—the ends, the means, the definition of intelligence at its heart. To me it all made perfect sense. I was using my smarts to propel me to a new place.

At the University of California, Santa Cruz, my perspective shifted. I chose from courses based on their competencies, not their subject. I took a film class to fulfill my writing requirement, an oceanography class to satisfy my quantitative reasoning, a philosophy class to cover human behavior. In place of grades, I received long narrative evaluations that explained my engagement with my courses in detail. I was freed from the rote academic scheme that had characterized my prior education.

I began to think critically about curriculum. I began seeing it as information worth questioning. I began to think reflexively, looking at my world, and my position in it, with doubt. In other words, I began thinking like a scientist.

I also started to probe the status quo on race. Knowing full well that others’ views of me never matched up with how I viewed myself, or my real cultural and ancestral heritage, I began doubting the biological “truth” of so-called “races.” Where did the idea of race even come from? Was my race really just a function of my DNA?

And if my race wasn’t what I thought it was, then what about my intelligence? I still believed that I was inherently smart. But I also started to wonder what it meant to be “smart” as I befriended students who had worked even harder than me to get through high school and into college. I learned of classrooms so underfunded and inadequate that their students needed tutoring all-nighters to make up for it. I heard about how hard things got when jobs quashed a student’s chance to study after school. On top of this, some of my friends felt unsafe where they went to school, in their neighborhoods, and at work. And for my Black and Indigenous friends, their race didn’t confer an innate sense of superiority; most of them were never told that they were gifted. In fact, many of them were told the opposite.

I devoted the next decade of my life to researching the science and history of race. Over that time, I learned that humans had invented the notion of race long before we ever had a theory of genes, way before science or the field of biology even existed. The first mention of race appeared around the emergence of global travel and mercantile capitalism in the fifteenth century, when European fleets began sailing around the world and encountering what to them were new peoples. Explorers, conquerors, and enslavers brought back stories of these other cultures. Then self-fashioned naturalists and armchair zoologists used those tales to conjure up human taxonomies. What they referred to as “nature’s races.”

Races were characterized as original human peoples who, at some point in time, had lived and bred apart from one another on different continents. Races had supposedly evolved their own defense mechanisms for their unique environments, as well as advantageous behavioral adaptations that helped them survive those environments. But there was never any testing of these assumptions. Ruling powers simply adopted racial classifications even in the absence of scientific proof.

I was even more taken with the biology of race that emerged in the eighteenth century as genes were being discovered. I read everything from Charles Darwin’s On the Origin of Species to Spencer Wells’s The Journey of Man. I took a private crash course in human genetics in which I trained with a geneticist who would become one of Columbia University’s premier stem cell neuroscientists, and I completed a systematic analysis of contemporary genetic science reports on human variation.

Pipetting cells into a centrifuge in the lab, and decoding patent applications on novel DNA software programs, I felt the electrifying thrill of discovery. It was now clear to me that my doubts about race were confirmed. I wasn’t born to be one way or another, and I wasn’t just a stereotype. None of us were.

My first book, Race Decoded, summarized my main finding, that genetic populations do not correspond to the invented taxonomies we call “human races.” Instead, DNA analysis of people living all over the globe proved my suspicion to be true: Race is a social fiction that has only been made fact due to our false belief in it. It is an unscientific idea conjured up to create hierarchies of power. It is no stand-in for genetic ancestry.

Following the release of Race Decoded, I joined the faculty of the University of California, San Francisco, and began teaching a diverse group of young scientists, medical students, medical sociologists, and medical humanities scholars about our scientific blind spots on human differences. I also began working with leading geneticists and genome mappers to publicize my findings and educate people on the truth about genetic differences. I became a regular commentator on race and genetics, speaking with journalists, filmmakers, and correspondents all over the world.

But something was gnawing at me. It’s true, my work had proved that our common belief that race was a good proxy for genetics was plain wrong. But there still was controversy around the specific characteristics associated with race. Geneticists were unearthing more and more variants associated with behavioral traits like educational attainment, aggression, delinquency, and intelligence. I jumped on this research and wrote my second book, Social by Nature.

I learned that a genetic science of social behavior, what I termed “sociogenomics,” was emerging. While most sociogenomic studies were not comparing races, studies were making claims about our DNA that reinforced the notion that some of us were born with stronger, more functional genes while others were born with weaker, more dysfunctional ones. In the area of intelligence, researchers were trying to predict intellectual performance and life outcomes from our DNA. Some were arguing to arm the entire education system with DNA tests to track students with dysfunctional genes for success, as if our genetic code predestined us for success or failure.

Even though many scientists wanted to use DNA to help flag problems, get treatment, and identify weaknesses in policies and programs, we were still in the dark. There were too many genetic variants suspected to affect performance on intelligence tests. And we had no idea what the variants did in our brains and bodies. Without full knowledge of the genes at hand, and the interactions they have with people’s unique environments, it was too early to talk about prediction and policy.

Nature Nurture Nescience

Then I got pregnant with twins. Identical twins. Two individuals who share a genome.

As my husband, Nick, and I watched the screen in the doctor’s office, ultrasound wand skimming my gelled abdomen, two little peanut-shaped sprouts appeared. With gleeful tears spilling down our cheeks, we gave each other’s hand a squeeze. We always knew we wanted children, but never in our wildest dreams did we think we would be welcoming two into the world at once!

I found myself staring at my work (and now at my growing belly) with a serious case of Beginner’s Mind. It hit me hard just how little I, the genetics and society expert, knew about the humans taking form in my body. What did it mean that my babies shared a genome? How would they be similar? How would they be different? I was forced to rethink the balance of nature and nurture, genes and environments, and biology and society.

Knowing two were on the way, the complete set we had thought would come in sequence, this pregnancy felt like our one big chance to learn everything. (We didn’t know then that we would be pregnant again a year later!) With the tidal wave of parenthood looming, we dove into the full spectrum of popular parenting literature, reading it with more grit and dedication than ever before.

As an expert in genetics, I was struck by the discrepancies between the science I had just written about versus the information in popular parenting and twin-specific manuals. The parenting literature told me that, counter to what intelligence researchers were saying, my boys’ DNA would not be their destiny. Having the same genome would not make them behave in the same way. Their environments would be different enough to produce different personalities, different tendencies. Their environments would even shape their intellectual interests and academic pursuits.

In place of genetic testing, the parenting literature encouraged nurture as a way to nourish the brain. Parenting had become all about neuro-optimization, pledging better outcomes from a deeper knowledge of their child’s brain architecture. Whether recommending a sling to tether my little one tight to my heart or keeping them at arm’s length in a stroller, child-rearing gurus promised that such choices would lead my twins to develop the neural qualities that would ensure their ability to reach their potential.

But just like intelligence genetics, the parenting literature was racked with faulty assumptions about genes, neurobiology, and heredity. While brain-boosting specifically for intelligence was discussed less frequently in these resources, a child’s overall success and well-being, along with “smart” and “intelligent,” guarantees were everywhere. Higher IQs, improved memory, enhanced executive control, verbal and quantitative competencies, and even academic success were within reach for your child, if you followed the experts’ advice. And in the long term, I was assured that this kind of brain sculpting would materialize self-driven successful humans, as if high IQ equaled surefire success.

More troubling than these IQ promises was that behind so many big headlines on child development and intelligence lay some kind of bunk study on twins. So, while I stocked up on “brain-boosting” DHA fish oil, and while Nick played “neuro-supportive” gamelan to my belly, I was critically analyzing the evidentiary basis of all the studies upon which this guidance was based.

Sitting with the literature, I was reminded of my early college days, when I began questioning the systems and institutions that shape our attitudes and beliefs. Being smart wasn’t just about acing tests or having a high IQ. Knowing things wasn’t just about acquiring and storing information. Aptitude wasn’t just about the architecture of the brain. Intelligence was actually about adaptability, creativity, and resilience.

The way we were talking about intelligence, us grown-ups, and especially us experts in genetics and brain development, left me with a sinking sense that we had not evolved our thinking much, if at all. Though the neuro-optimization in the baby books I read looked different from my mom’s Boomer-generation Mensa pursuits, the pressure to sculpt inborn smarts as a means of boosting IQ was the same. What’s worse, as parents we were being encouraged to shape neurological development in utero, even though we had so little information about the relationship between intelligence and genes or genes and their environments.

This is when I realized it was time for a new approach to intelligence.

Rethinking Intelligence

This book is the result of more than a decade of research, as I worked toward a better understanding of the nature of intelligence. I found an innovative new area of genome science that has been making bold strides in our knowledge of intelligence and our understanding of the role our environment plays in shaping who we are. As I’ve pored over the latest genetic science, I’ve been able to realign my passion for intelligence with my passion for critical thinking.

I have learned that intelligence isn’t about inherent mental superiority (or inferiority). And it’s not a matter of achieving some genetic destiny. It’s certainly not something that you can measure with a simple test or by sequencing your genetic code. Intelligence is about being aware of the world around you, learning from your environment, and communicating with others to conceive of new and better ways forward. It’s about perceiving new knowledge opportunities and waking up to your world. It’s about being curious and following a desire to explore the minutiae of human life.

Intelligence is a process. It is in process. It’s a journey defined by change. It is always growing as you develop greater awareness of your world and shift your perceptions to utilize your knowledge. Most importantly: No one can score you on it. And nothing can take it away from you.





Part I

Understanding Intelligence





Chapter 1

Thinking Intelligence

in · tel · li · gence

/in’teləjəns/

Intelligence. Trait? Attribute? Condition? State of play? It’s something quintessential to your being, entrenched in your everyday existence and who you are. And yet, like other immaterial matters, it’s an “I know it when I see it” kind of thing. Hard to define yet intrinsic to life itself.

A web search conjures up an array of definitions: “the ability to acquire knowledge and apply knowledge and skills,” or “the capacity for learning, reasoning, understanding, and similar forms of mental activity,” or “a mental quality that consists of the abilities to learn from experience, adapt to new situations, understand and handle abstract concepts, and use knowledge to manipulate one’s environment.” Some definitions emphasize emotional know-how, adaptability, curiosity, even spirituality. Others focus on mental machinations and cognitive function.

While definitions differ, people tend to agree that intelligence is about being able to use your mind to engage with your surroundings. It’s about ability, capacity, aptitude, and talent. Intelligence is something concrete you have, inside your mind, at your disposal, no matter where you happen to be.

Yet a closer look at our most-held assumptions about intelligence and their roots in patriarchal and white supremacist thinking will show just how little we know.

Popular Thinking on Intelligence

Though there are people who have dedicated their lives to researching the nature of intelligence, it doesn’t take a specialized level of understanding to comprehend the basics. Common understanding has it that intelligence is what sets us apart from other organisms. While many animals are social, and various species have diverse languages and technologies, only humans can form sentences or invent a computer program. While early hominids wore clothes, used tools, and lived in societies like we do, only Homo sapiens compose music and create works of art.1 Humans are born with the capacity to learn, know, grow, and advance culture in ways far beyond what other animals can do, and we have evolved to use our knowledge to make our environment work for us.2

It is also common understanding that, despite being intrinsic to human nature, intelligence varies by individual. As a result, intelligence is something we work hard to quantify. When Business Insider releases the Smartest People of All Time or Forbes issues the Smartest Countries in the World, they consult the numbers on IQ scores, math and science test scores, number of Nobel Prizes, higher education degrees, and other conventional measures of intellect. Intelligence quotient (IQ) score, specifically, is the predominant metric used to measure intelligence, and it is seen as a stand-alone definitive marker of aptitude. Academic performance and educational attainment rates also contribute to ranking. Centuries of testing individuals, averaging scores, and comparing them show that a small percentage of people around the world score high or low on intelligence indices, while the vast majority rank closer to the mean.

All around the world, we venerate those considered to be of high-ranking intelligence. Masterminds from the past, Einstein, Curie, as well as those from the present, Hawking, DeGrasse Tyson, Jobs, are more than mere household names. They are our heroes. They display a unique capacity to handle complex theories, sequences of information, and equations, and leverage their knowledge to be exceptionally productive. They use their intelligence to change the world.

Our fascination with intelligence is especially acute in terms of unsung genius, where we enjoy the public reveal of “girl next door” prodigies and “man on the street” mavens. Cheering on a Shark Tank feeding frenzy as a DIYer reveals their latest tech innovation, feeling the rush of watching preteens dominate at the National Spelling Bee. We love to witness supersmart people as they think on their feet, because we understand that this is human activity at its best.

But of course, intelligence is far more to us than public fascination. There’s a private, highly personal dimension to our interest in it. We want to understand intelligence so that we can make the most of it, so that we ourselves can benefit from it in our day-to-day lives, and pass that benefit to our children.

Research confirms that intelligence can be wind in our sails, propelling us to better circumstances. Higher intelligence has been associated with a higher income, higher education level, more prosperity, and a longer life.3 It also materializes as an increased motivation to achieve, lead, make healthy choices, exercise creativity, and enjoy mental health. High IQ scores in particular have been correlated with a gamut of positive outcomes like artistic success,4 educational attainment,5 extracurricular achievement,6 fitness,7 occupational status,8 and even marital success.9 So, while we chuckle at Albert Einstein’s hair or Steve Jobs’s black turtleneck, we know that there is creativity and freedom in being intelligent, in being able to access and apply those mental powers to solve problems in our lives, and we know that good things tend to come from using it.

Even without keeping abreast of the latest in intelligence science, we also share a common understanding that intelligence is at its best when paired with ingenuity. As biographer Walter Isaacson has put it, “Smart people are a dime a dozen. What matters is creativity, the ability to apply imagination in almost any situation.” Einstein was similarly famous for saying, “The true sign of intelligence is not knowledge but imagination.” He believed that tapping into intelligence spurred curiosity, a willingness to identify your own limits, and a motivation to learn what you don’t already know. Researchers validate these assertions, with studies documenting that highly intelligent people find it easier to think against the grain and challenge the status quo than less intelligent people.10 Intelligence can inspire risk-taking with shrewdness, audacity with prudence, and a will to break through walls that confine the limits of our imagination. It can also lead an individual to live a better life for themself while building a better world for all humankind.

The Roots of Today’s Thinking

Our contemporary thinking on intelligence springs from a long and rich lineage of inquiry into what makes us tick. Throughout human history, some of our greatest thinkers have strived to capture its essence. Like us, they cherished intelligence and placed it at the foundation of the story of what it means to be human. Also like us, they held out hope, against all odds, that each of us would make the most of what we had and use our intelligence for the good of all.

Yet we’ve also picked up some very bad ideas from early thinking on intelligence. We owe to ancient Greek philosophers such as Aristotle, Plato, and Socrates our habit of ranking intelligence among people, and seeing only some of us as truly intelligent.11 Though these thinkers were responsible for establishing intelligence as a God-given right for all humans, they also introduced the notion that few humans possessed a high degree of intelligence.

Plato, in particular, argued that intelligence—something inseparable from one’s strength of character and courage—was in such short supply that our social order formed something akin to a pyramid.12 At the bottom were people of low intelligence, who were deficient in every other mental regard, and were suitable only for manual labor, such as farming or construction. In the middle were those with some intelligence, who might be capable of policing or defense work, where they would have some authority over and responsibility for the well-being of others. At the top were those blessed with high intelligence, who were meant to analyze, strategize, and govern. Only these lucky few were destined to lead.

It’s also worth noting that Plato was the first to give us the idea of selective breeding of like-minded people, something echoed in today’s market of genetic matchmaking. As Plato stated it, “The good must be paired with the good, and the bad with the bad, and the offspring of the one must be reared and of the other destroyed; in this way the flock will be preserved in prime condition.”13

Roman thought has also colored our current way of thinking of intelligence, but in the opposite direction of inborn rigidity, toward optimization. Though like the ancient Greeks, Romans believed in the innate basis of intelligence, unlike their predecessors, they believed in the value of improving intellect with mental calisthenics. Similar to our approach to brain-boosting today, Romans encouraged those well-endowed with intelligence to use “mnemonic” devices, or mental images, that could shorthand more complex concepts.14 Roman elites used such tools as a means to help strengthen their smarts, as well as for more practical pursuits, such as memorizing lengthy speeches.

From the philosopher-cum-naturalists of the Enlightenment Era, we have inherited some sinister variations on these themes, especially the habit of seeing intelligence as having a racial basis. Throughout the eighteenth century, from Uppsala to Konigsberg, scholars like the wigged and powdered Carl von Linné15 and Immanuel Kant16 lectured that intelligence was in greater supply among humans of a certain genetic
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