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A decades-long study of exceptionally  
gifted children reveals what it takes to hone 

the world’s sharpest minds

By Tom Clynes

This article was originally published in the September 8, 2016, issue of  
Nature with the title “How to Raise a Genius: Lessons from a 45-year Study  
of Super-Smart Children.” It is reprinted with permission from Nature, which, 
like Scientific American Mind, is part of Springer Nature.
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Unsure of what to do with Bates, his 
computer instructor introduced him to 
Stanley, a researcher well known for his 
work in psychometrics—the study of 
cognitive performance. To discover more 
about the young prodigy’s talent, Stanley 
gave Bates a battery of tests that includ-
ed the SAT college admissions exam.

Bates’s score was well above the 
threshold for admission to Johns Hop-
kins, which prompted Stanley to search 
for a local high school that would let  
the child take advanced mathematics 
and science classes. When that plan 
failed, Stanley convinced a dean at Johns 
Hopkins to let Bates, then 13, enroll as 
an undergraduate.

Stanley would affectionately refer to 
Bates as “student zero” of his Study of 
Mathematically Precocious Youth 
(SMPY), which would transform how 
gifted children are identified and sup-
ported by the U.S. education system. As 
the longest-running longitudinal survey 
of intellectually talented children, 
SMPY has for 45 years tracked the ca-

reers and accomplishments of some 
5,000 individuals, many of whom have 
gone on to become high-achieving scien-
tists. The study’s ever growing data set 
has generated more than 400 papers and 
several books and provided key insights 
into how to spot and develop talent in 
science, technology, engineering, math-
ematics (STEM), and beyond.

“What Julian wanted to know was, 
How do you find the kids with the high-
est potential for excellence in what we 
now call STEM, and how do you boost 
the chance that they’ll reach that poten-
tial?” says Camilla Benbow, a protégé 
of Stanley’s who is now dean of educa-
tion and human development at Vander-
bilt University. But Stanley was not in-
terested in just studying bright children;  
he wanted to nurture their intellect and 
enhance the odds that they would 
change the world.  His motto, he told his 
graduate students, was “no more dry 
bones methodology.”

With the first SMPY recruits now at 
the peak of their careers, what has be-

come clear is how much the precocious-
ly gifted outweigh the rest of society in 
their influence. Many of the innovators 
who are advancing science, technology 
and culture are those whose unique 
cognitive abilities were identified and 
supported in their early years through 
enrichment programs such as the Johns 
Hopkins Center for Talented Youth—

which Stanley began in the 1980s as an 
adjunct to SMPY. At the start, both the 
study and the center were open to 
young adolescents who scored in the 
top 1 percent on university entrance  
exams. Pioneering mathematicians Ter-
ence Tao and Lenhard Ng were 1 per-
centers, as were Facebook’s Mark 
Zuckerberg, Google co-founder Sergey 
Brin and musician Stefani Germanotta 
(Lady Gaga), who all passed through 
the Hopkins center.

“Whether we like it or not, these 
people really do control our society,” 
says Jonathan Wai, a psychologist at the 
Duke Talent Identification Program, 
which collaborates with the Hopkins 
center. Wai combined data from 11 pro-
spective and retrospective longitudinal 
studies, including SMPY, to demon-
strate the correlation between early cog-
nitive ability and adult achievement. 
“The kids who test in the top 1 percent 
tend to become our eminent scientists 
and academics, our Fortune 500 CEOs, 
and federal judges, senators and billion-
aires,” he says.

FAST FACTS 
HOW TO EDUCATE BRILLIANT KIDS

nn The Study of Mathematically Precocious youth (SMPy) has been tracking outcomes of  
intel lectually talented kids for 45 years, yielding more than 400 papers.

no SMPy data strongly support grade skipping and other forms of acceleration. 

np Spatial ability is especially conducive to earning patents and securing advanced degrees.

n� While many Middle Eastern and East Asian countries have programs to identify and develop 
the talents of gifted kids, the u.S. and Europe tend to emphasize shoring up low achievers.  

OOn a summer day in 1968, psychology professor Julian Stanley met a bril-
liant but bored 12-year-old named Joseph Bates. The Baltimore student 
was so far ahead of his classmates in mathematics that his parents had 
arranged for him to take a computer science course at Johns Hopkins 
University, where Stanley taught. Even that wasn’t enough. Having leap-
frogged ahead of the adults in the class, the child kept himself busy by 
teaching the FORTRAN programming language to graduate students.
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Such results contradict long-estab-
lished ideas suggesting that expert per-
formance is built mainly through prac-
tice—that anyone can get to the top with 
enough focused effort of the right kind. 
SMPY, in contrast, suggests that early 
cognitive ability has more effect on 
achievement than either deliberate prac-
tice or environmental factors such as so-
cioeconomic status. The research em-
phasizes the importance of nurturing 
precocious children, at a time when the 
prevailing focus in the U.S. and other 
countries is on improving the perfor-
mance of struggling students. At the 
same time, the work to identify and sup-
port academically talented students has 
raised troubling questions about the 
risks of labeling children and the short-
falls of talent searches and standardized 
tests as a means of identifying high-po-
tential students, especially in poor and 
rural districts.

“With so much emphasis on pre-
dicting who will rise to the top, we run 
the risk of selling short the many kids 
who are missed by these tests,” says 
Dona Matthews, a developmental psy-
chologist in Toronto, who co-founded 
the Center for Gifted Studies and Edu-
cation at Hunter College. “For those 
children who are tested, it does them no 
favors to call them ‘gifted’ or ‘ungifted.’ 

Either way, it can really undermine a 
child’s motivation to learn.”

A Study Begins
On a muggy August day, Benbow 

and her husband, psychologist David 
Lubinski, describe the origins of SMPY 
as they walk across the quadrangle at 
Vanderbilt. Benbow was a graduate stu-
dent at Johns Hopkins when she met 
Stanley in a class he taught in 1976. Ben-

bow and Lubinski, who have co-direct-
ed the study since Stanley’s retirement, 
brought it to Vanderbilt in 1998. “In a 
sense, that brought Julian’s research  
full circle because this is where he start-
ed his career as a professor,” Benbow 
says as she nears the university’s psy-
chology laboratory, the first U.S. build-
ing dedicated to the field, dating to 1915. 

Stanley’s interest in developing sci-
entific talent had been piqued by one of 
the most famous longitudinal studies in 
psychology, Lewis Terman’s Genetic 
Studies of Genius. Beginning in 1921, 
Terman selected teenage subjects on the 
basis of high IQ scores, then tracked 
and encouraged their careers. But to 
Terman’s chagrin, his cohort produced 
only a few esteemed scientists. Among 
those rejected, because his IQ of 129 
was too low to make the cut, was Wil-
liam Shockley, the Nobel Prize–win-
ning co-inventor of the transistor. Phys-
icist Luis Alvarez, another Nobel win-
ner, was also rejected.

Stanley suspected that Terman 
would not have missed Shockley and 
Alvarez if he had had a reliable way to 
test them specifically on quantitative 
reasoning ability. So Stanley decided to 
try the Scholastic Aptitude Test (now 
simply the SAT). Although the test is in-
tended for older students, Stanley hy-

Psychologist  
Julian Stanley 

didn’t set out to 
just study bright 

children. He 
wanted to nurture 
their intellect and 
enhance the odds 
that they would 

change the world.
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Among the alumni of the Johns Hopkins Center for Talented Youth are (left to right) Facebook co-founder and CEO Mark Zuckerberg,  
Google co-founder Sergey Brin, musical star Stefani Germanotta (aka Lady Gaga) and prizewinning mathematician Terence Tao. They were 
admitted after scoring in the top 1 percent on college admission tests at a precocious age. 
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pothesized that it would be well suited 
to measuring the analytical reasoning 
abilities of elite younger students.

In March 1972 Stanley rounded up 
450 bright 12- to 14-year-olds from the 
Baltimore area and gave them the math-
ematics part of the SAT. It was the first 
standardized academic “talent search.” 
(Later, researchers included the verbal 
part and other assessments.)

“The first big surprise was how many 
adolescents could figure out math prob-
lems that they hadn’t encountered in their 
course work,” says develop mental psy-
chologist Daniel Keating, then a Ph.D. 
student at Johns Hopkins. “The second 
surprise was how many of these young 
kids scored well above the admissions 
cutoff for many elite universities.”

Stanley had not envisioned SMPY as 
a multidecade longitudinal study. But 
after the first follow-up survey, five 
years later, Benbow proposed extending 
the study to track subjects through their 
lives, adding cohorts and including as-
sessments of interests, preferences, and 
occupational and other life accomplish-
ments. The study’s first four cohorts 
range from the top 3 percent to the top 
0.01 percent in their SAT scores. The 
SMPY team added a fifth cohort of the 
leading mathematics and science gradu-
ate students in 1992 to test the general-
izability of the talent-search model for 
identifying scientific potential.

“I don’t know of any other study in 
the world that has given us such a com-
prehensive look at exactly how and why 
STEM talent develops,” says Christoph 
Perleth, a psychologist at the University 
of Rostock in Germany who studies in-
telligence and talent development.

The Predictive Power  
of Spatial Skills

As the data flowed in, it quickly be-
came apparent that a one-size-fits-all ap-
proach to gifted education, and educa-
tion in general, was inadequate.

“SMPY gave us the first large-sam-
ple basis for the field to move away from 
general intelligence toward assessments 

of specific cognitive abilities, interests 
and other factors,” says Rena Subotnik, 
who directs the Center for Gifted Edu-
cation Policy at the American Psycho-
logical Association in Washington, D.C.

In 1976 Stanley started to test his 
second cohort (a sample of 563 13-year-
olds who scored in the top 0.5 percent 
on the SAT) on spatial ability—the ca-
pacity to understand and remember spa-
tial relations between objects. Tests for 
spatial ability might include matching 
objects that are seen from different per-
spectives, determining which cross sec-
tion will result when an object is cut in 
certain ways, or estimating water levels 
on tilted bottles of various shapes. Stan-

Computer scientist Joseph Bates became “student zero” at age 12 in the Study of 
Mathematically Precocious Youth. Shown here about a year before earning a master’s 
degree at 17, he went on become a pioneer in artificial intelligence.
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TOM CLYNES  is an author and photojournalist whose work has appeared in National 
Geographic, Nature, the New York Times and many other publications. His most 
recent book is The Boy Who Played with Fusion: Extreme Science, Extreme Parenting, 
and How to Make a Star (Houghton Mifflin Harcourt, 2015). 
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ley was curious about whether spatial 
ability might better predict educational 
and occupational outcomes than could 
measures of quantitative and verbal rea-
soning on their own.

Follow-up surveys—at ages 18, 23, 
33 and 48—backed up his hunch. A 
2013 analysis found a correlation be-
tween the number of patents and peer-
reviewed publications that people had 
produced and their earlier scores on 
SATs and spatial-ability tests. The SAT 
tests jointly accounted for about 11 per-
cent of the variance; spatial ability ac-
counted for an additional 7.6 percent.

The findings, which dovetail with 
those of other recent studies, suggest that 
spatial ability plays a major part in cre-
ativity and technical innovation. “I think 
it may be the largest known untapped 
source of human potential,” says Lubin-
ski, who adds that students who are only 
marginally impressive in mathematics or 
verbal ability but high in spatial ability 
often make exceptional engineers, archi-
tects and surgeons. “And yet no admis-
sions directors I know of are looking at 
this, and it’s generally overlooked in 
school-based assessments.”

Although studies such as SMPY have 
given educators the ability to identify and 
support gifted youngsters, worldwide in-
terest in this population is uneven. In the 
Middle East and East Asia, high-perform-
ing STEM students have received signifi-
cant attention over the past decade. South 
Korea, Hong Kong and Singapore screen 
children for giftedness and steer high per-
formers into innovative programs. In 
2010 China launched a 10-year National 
Talent Development Plan to support and 
guide top students into science, technolo-
gy and other high-demand fields.

In Europe and the U.S.,  support for 
research and educational programs for 
gifted children has ebbed, as the focus 
has moved more toward inclusion. Eng-
land, for example, decided in 2010 to 
scrap the National Academy for Gifted 
and Talented Youth and redirected 

funds toward an effort to get more poor 
students into leading universities.

Lessons from the Fast Track
When Stanley began his work, the 

choices for bright children in the U.S. 
were limited, so he sought out environ-
ments in which early talent could blos-
som. “It was clear to Julian that it’s not 
enough to identify potential; it has to be 
developed in appropriate ways if you’re 
going to keep that flame well lit,” says 
Linda Brody, who studied with Stanley 
and now runs a program at Johns Hop-
kins focused on counseling profoundly 
gifted children.

At first, the efforts were on a case-
by-case basis. Parents of other bright 
children began to approach Stanley af-
ter hearing about his work with Bates, 
who thrived after entering university. By 
17, he had earned bachelor’s and mas-
ter’s degrees in computer science and 
was pursuing a doctorate at Cornell Uni-
versity. Later, as a professor at Carnegie 
Mellon University, he would become a 
pioneer in artificial intelligence.

“I was shy, and the social pressures 
of high school wouldn’t have made it a 
good fit for me,” says Bates, now 60. 
“But at college, with the other science 
and math nerds, I fit right in, even 
though I was much younger. I could 
grow up on the social side at my own 
rate and also on the intellectual side be-
cause the faster pace kept me interested 
in the content.”

The SMPY data supported the idea 
of accelerating fast learners by allowing 
them to skip school grades. In a compar-
ison of children who bypassed a grade 
with a control group of similarly smart 
children who did not, the grade skippers 
were 60 percent more likely to earn doc-
torates or patents and more than twice 
as likely to get a Ph.D. in a STEM field. 
Acceleration is common in SMPY’s elite 
one-in-10,000 cohort, whose intellectu-
al diversity and rapid pace of learning 
make them among the most challenging 

to educate. Advancing these students 
costs little or nothing and, in some cas-
es, may save schools money, Lubinski 
says. “These kids often don’t need any-
thing innovative or novel,” he says. 
“They just need earlier access to what’s 
already available to older kids.”

Many educators and parents contin-
ue to believe that acceleration is bad for 

children—that it will hurt them socially, 
push them out of childhood or create 
knowledge gaps. But education research-
ers generally agree that acceleration ben-
efits the vast majority of gifted children 
socially and emotionally, as well as aca-
demically and professionally.

Skipping grades is not the only op-
tion. SMPY researchers say that even 
modest interventions—for example, ac-
cess to challenging material such as col-
lege-level Advanced Placement cours-
es—have a demonstrable effect. Among 
students with high ability, those who 
were given a richer density of advanced 
precollegiate educational opportunities 
in STEM went on to publish more aca-
demic papers, earn more patents and 
pursue higher-level careers than their 

As the data flowed 
in, it became  
apparent that  

a one-size-fits-all 
approach to  

gifted education,  
and education  

in general,  
was inadequate. 
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equally smart peers who did not have 
these opportunities.

Despite SMPY’s many insights, re-
searchers still have an incomplete pic-
ture of giftedness and achievement. “We 
don’t know why, even at the high end, 
some people will do well and others 
won’t,” says Douglas Detterman, a psy-
chologist who studies cognitive ability at 
Case Western Reserve University. “Intel-
ligence won’t account for all the differ-
ences between people; motivation, per-
sonality factors, how hard you work and 
other things are important.”

Some insights have come from Ger-
man studies that have a methodology 
similar to SMPY’s. The Munich Longi-
tudinal Study of Giftedness, which 
started tracking 26,000 gifted students 
in the mid-1980s, found that cognitive 

factors were the most predictive but 
that some personal traits—such as mo-
tivation, curiosity and ability to cope 
with stress—had a limited influence on 
performance. Environmental factors, 
such as family, school and peers, also 
had an impact.

The data from such intellectual- 
talent searches also contribute to knowl-
edge of how people develop expertise in 
subjects. Some researchers and writers, 
notably psychologist K. Anders Erics-
son of Florida State University and au-
thor Malcolm Gladwell, have popular-
ized the idea of an ability threshold. 
This holds that for individuals beyond  
a certain IQ barrier (120 is often cited), 
concentrated practice time is much 
more important than additional intel-
lectual abilities in acquiring expertise. 

But data from SMPY and 
from the Duke talent program 
dispute that hypothesis. A study 
published in 2016 compared the 
outcomes of students in the top 1 
percent of childhood intellectual 
ability with those in the top 0.01 
percent. Whereas the first group 
gained advanced degrees at about 
25 times the rate of the general 
population, the more elite stu-
dents earned Ph.D.s at about 50 
times the base rate. 

But some of the work is contro-
versial. In North America and Eu-
rope, some child development ex-
perts lament that much of the re-
search on talent development is 
driven by the urge to predict who 
will rise to the top, and educators 
have expressed considerable un-
ease about the concept of identify-
ing and labeling a group of pupils 
as gifted or talented.

“A high test score tells you only 
that a person has high ability and is 
a good match for that particular 
test at that point in time,” Mat-
thews says. “A low test score tells 
you practically nothing,” she says, 

because many factors can depress stu-
dents’ performance, including their cul-
tural backgrounds and how comfortable 
they are with taking high-stakes tests. 
Matthews contends that when children 
who are near the high and low extremes 
of early achievement sense they are be-
ing assessed in terms of future success, it 
can damage their motivation to learn 
and can contribute to what Stanford 
University psychologist Carol S. Dweck 
calls a fixed mindset. It is far better, 
Dweck says, to encourage a growth 
mindset, in which children believe that 
brains and talent are merely a starting 
point and that abilities can be developed 
through hard work and continued intel-
lectual risk-taking.

“Students focus on improvement in-
stead of worrying about how smart they 
are and hungering for approval,” Dweck 
explains. “They work hard to learn more 
and get smarter.” Research by Dweck 
and her colleagues shows that students 
who learn with this mindset show great-
er motivation at school, get better marks 
and have higher test scores. Benbow 
agrees that standardized tests should not 

TOP OF THE CHARTS
Long-term studies of gifted students—those  
who scored in the top 1 percent as young adoles-
cents on the math section of the SAT—reveal 
that the highest scorers (upper quartile) went on 
to outperform the rest by several measures. 
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There is an endur-
ing misperception 
among educators 

that gifted kids are 
bright enough to 
succeed on their 
own and that we 

should focus more 
on low-perform-

ing students.
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be used to limit students’ options but 
rather to develop learning and teaching 
strategies appropriate to children’s abil-
ities, which allow students at every level 
to reach their potential.

This year Benbow and Lubinski plan 
to launch a midlife survey of the pro-
foundly gifted cohort (the one in 
10,000), with an emphasis on career 
achievements and life satisfaction, and 
to resurvey their 1992 sample of gradu-
ate students at leading U.S. universities. 
The forthcoming studies may further 
erode the enduring misperception that 
gifted children are bright enough to suc-
ceed on their own, without much help.

“The education community is still  
resistant to this message,” says David 
Geary, a cognitive developmental psy-
chologist at the University of Missouri 
who specializes in mathematical learn-
ing. “There’s a general belief that kids 
who have advantages, cognitive or oth-
erwise, shouldn’t be given extra encour-
agement, that we should focus more on 
lower-performing kids.”

Although gifted-education special-

ists herald the expansion of talent-de-
velopment options in the U.S., the ben-
efits have mostly been limited so far to 
students who are at the top of both the 
talent and socioeconomic curves. “We 
know how to identify these kids, and we 
know how to help them,” Lubinski ob-
serves. “And yet we’re missing a lot of 
the smartest kids in the country.”

As Lubinski and Benbow walk 
through the quadrangle, the clock strikes 
noon, releasing packs of enthusiastic ad-
olescents racing toward the dining hall. 
Many are participants in the Vanderbilt 
Programs for Talented Youth, summer 
enrichment courses in which gifted stu-
dents spend three weeks gorging them-

selves on a year’s worth of mathematics, 
science or literature. Others are partici-
pants in Vanderbilt’s sports camps.

“They’re just developing different 
talents,” says Lubinski, a former high 
school and college wrestler. “But our so-
ciety has been much more encouraging 
of athletic talents than we are of intellec-
tual talents.” And yet these gifted stu-
dents, the “mathletes” of the world, can 
shape the future. “When you look at the 
issues facing society now—whether it’s 
health care, climate change, terrorism, 
energy—these are the kids who have the 
most potential to solve these problems,” 
Lubinski says. “These are the kids we’d 
do well to bet on.” M

Summer enrichment: Fifth and sixth 
graders collaborate on a health research 
project at a Duke Talent Identification 
Program at South western University in 
Texas ( left ). Middle and high school 
students count bacteria in a petri dish for 
a genetics course at the Johns Hopkins 
Center for Talented Youth ( right ).
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MORE TO EXPLORE
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