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Executive Summary

As a society, we care deeply about narrowing
achievement gaps and helping students who
struggle academically, and this is reflected in edu-
cation policy conversations. However, academically
advanced students are left out of reform discussions.
This is clearly communicated through funding: In the
$59.8 billion 2015 federal education budget, one dollar
was spent on gifted and talented education for every
$500,000 spent on everything else. This lack of invest-
ment in talented students is remarkable, given their
importance to maintaining national competitiveness,
increasing gross domestic product, and enhancing
societal innovation through developments in science,
technology, engineering, and math; artificial intelli-
gence; cybersecurity; and big data.

The lack of attention paid to talented students is
most likely related to the stereotype that such students
do not need help due to their intellectual advantages
and resource-rich parents. But disadvantages related
to poverty and parents with low educational attain-
ment exist across the full range of talent, and millions
of low-income advanced learners are poorly served
in public schools. These students who rely on pub-
lic education to meet their academic needs are often
the biggest losers in education policy, and we as a
society lose out on their intellectual and creative
contributions.

K-12. education generally lacks systematic identi-
fication and talent development, which leads to gifted
but disadvantaged students being unable to compete in
elite college admissions. As a result, fewer of these stu-
dents end up in leadership positions that largely select
students from elite colleges. This opportunity gap has
implications for students’ well-being throughout their
lives, their performance on international tests, and a
cumulative loss of innovation.

We use the terms “academically advanced” and
“gifted” interchangeably in this paper to refer to students
who score highly (e.g., in the top 5 percent) on standard-
ized tests, which usually include math and verbal rea-
soning measures. We describe the population of gifted
students, discuss how they can vary widely in their talents,
and introduce the importance of using spatial reasoning
measures. Taking into account these different intellectual
talents and how they are distributed in the population is
crucial for developing sound educational policy.

We review evidence for the disproportionate posi-
tive contributions of academically talented students to
society and the economy, show that the talents of aca-
demically advanced students are relatively underdevel-
oped, and suggest that universal testing and appropriate
educational interventions be provided. This would help
identify and challenge advanced students, narrow oppor-
tunity gaps, and enhance societal innovation.
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The greatness of a nation may be manifested in many ways—in its purposes, its courage, its moral responsi-

bility, its cultural and scientific eminence, the tenor of its daily life. But ultimately the source of its greatness is

in the individuals who constitute the living substance of the nation. . . . Our devotion to a free society can only

be understood in terms of these values. It is the only form of society that puts at the very top of its agenda the

opportunity of the individual to develop his potentialities.

—The Pursuit of Excellence: Education and the Future of America*

uch of education policy is understandably focused
M on finding effective ways to help the majority of
students, especially students who struggle academically.”
As a society, we care deeply about achievement gaps
and improving educational outcomes for disadvantaged
students. However, academically advanced or gifted
students are frequently left out of education reform
conversations.

The lack of value placed on developing these stu-
dents is most clearly communicated through funding.
In the $59.8 billion 2015 federal education budget, one
dollar was spent on gifted and talented education for
every $500,000 spent on everything else,? and this rate
of funding has remained near zero for at least the past
two decades.* It is remarkable that we invest so little
in the students whose success is essential to maintain-
ing national competitiveness;> enhancing societal inno-
vation through developments in science, technology,
engineering, and mathematics (STEM), artificial intelli-
gence, cybersecurity, and big data talent;® and increasing
gross domestic product (GDP).”

We typically assume academically advanced students
do not need help, but disadvantages related to poverty
and parents with low educational attainment exist across

the full range of talent.® In fact, while the stereotype is
that academically advanced students have resource-rich
parents to supplement their educational development,”
millions of low-income advanced learners in the US are
not well-served in public schools.'® These students, the
academically advanced who rely on public education to
meet their academic needs, are often the biggest losers
in education policy."

Oftentimes, academically talented but disadvantaged
students are not identified for advanced opportunities,
which has important long-term consequences for those
students and for society. K-12 education generally lacks
systematic identification and talent development, which
leads to many talented but disadvantaged students not
being prepared to compete for elite college admission
slots.'? This causes a lack of representation of disadvan-
taged but talented students in leadership positions that
largely select students from elite colleges.”® This divide
between talented resource-rich and resource-poor stu-
dents—often referred to as the “opportunity gap”—also
has implications for students’ well-being throughout
their lives, performance on international tests such
as the Program for International Student Assessment
(PISA), and a cumulative loss of innovation broadly.'
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This is why investment in talented students is very much
anational competitiveness and defense issue, even ifit is
not typically seen that way.

We use the terms “academically advanced” and
“gifted” interchangeably in this paper to refer to stu-
dents who score highly (e.g., in the top 5 percent) on
standardized tests, which usually include math and ver-
bal reasoning measures. We describe the population of
gifted students and discuss how they can vary widely in
their talents. Taking into account these different intel-
lectual talents and how they are distributed in the pop-
ulation is a crucial starting point for developing sound
educational policy.

We review evidence for the disproportionate posi-
tive contributions of academically talented students to
society and the economy, show that the talents of aca-
demically advanced students are relatively underdevel-
oped, and suggest that universal testing and appropriate
educational interventions be provided. This would help
identify and challenge advanced students, narrow oppor-
tunity gaps, and enhance societal innovation.

Who Are the Academically Advanced?

There is tremendous natural range in athletic talent.’s
The same holds true for academic talent.’® Just as there
are students with learning disabilities who are perform-
ing well below the typical student, there are also stu-
dents with learning gifts who are performing well above
the typical student.

Broadly, academically talented students are those
who score high on standardized tests, which indicates
they are ready for an advanced educational curriculum.
For example, stories about kids entering college early
or inventing something'” point to the top end of aca-
demic talent and academic readiness. In fact, many high
achievers and influencers in society were identified as
gifted children.

Although gifted education has largely been absent
from policy conversations, gifted students are part of
many of our societal conversations. The students who
participate in the Mathcounts national competition, the
Science Talent Search, the Google Science Fair, First
Lego League competitions, robotics competitions, or

the National Spelling Bee, or those who attend highly
selective high schools or magnet schools, are academi-
cally advanced. When we talk about elite college admis-
sions or students at places such as Harvard, the Georgia
Institute of Technology, the University of Chicago, or
the University of California, Berkeley, we are essentially
talking about postsecondary gifted and talented educa-
tion. When we talk about improving PISA performance
at the high end, we are talking about gifted students.

Thomas Jefferson wrote, “We hope to avail the state
of those talents which nature has sown as liberally
among the poor as the rich, but which perish without
use, if not sought for and cultivated.”® Nationally rep-
resentative samples of the US population indicate that
more academically talented students tend to come from
higher-income backgrounds.'” However, Jefferson is cor-
rect that all youths of genius, whether rich or poor, will
have their talents perish if not appropriately sought for
and cultivated.

Because math and verbal ability are more strongly
tied to socioeconomic status than is spatial ability in the
US population, there are likely more students with spa-
tial talent who come from lower-income and disadvan-
taged backgrounds.>® Although the talent development
of students across the socioeconomic spectrum is essen-
tial, focusing on identifying and developing low-income
and spatially talented students would help level the play-
ing field.**

Why Should We Care About Helping
Gifted Students?

When gifted students grow up, a few become entrepre-
neurs and CEOs, such as Marissa Mayer, Elon Musk,
Sheryl Sandberg, Peter Thiel, or Mark Zuckerberg, or
Nobel Prize-winning scientists, such as Linda Buck,
Marie Curie, or Albert Einstein. Many others become the
intellectual force that supports the innovations those
outliers make. For example, the engineers at SpaceX or
Blue Origin are highly spatially talented. In short, when
we discuss high to extraordinary achievers, we are often
talking about people who were part of the academically
advanced population in school.?* These people also usu-
ally come from relatively advantaged backgrounds.”
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A large body of research shows that academically
advanced students contribute disproportionately to
societal innovation and GDP as adults. Research from
the Study of Mathematically Precocious Youth, a US
sample of highly select advanced learners,* shows that
adults who were advanced learners make substantial
intellectual and technological contributions, such as
registering patents at rates two to eight times higher than
the general population, publishing fiction and nonfiction
at higher rates, and earning doctorates and university
tenure at higher rates.? In addition to these contribu-
tions, these adults pay taxes on the substantially higher
incomes they often earn. As a result, advanced learners
around the world have an outsized influence on GDP,
which has a substantial long-term economic impact.>®

Nobel Prize-winning economist James Heckman
showed that investing in students early in their lives can
have a long-term economic and societal payoff.”” Spe-
cifically, Heckman illustrated that early investments in
high-ability students in comparison with low-ability stu-
dentsresult in much greater rates of return. Extending this
work suggests that even a small investment in advanced
learners would result in a huge payoff in terms of intellec-
tual and technological innovations and GDP and would
improve national competitiveness and defense.

The typical assumption is that academically advanced
students have a head start in life and therefore do not
really need policy strategies to support their learning.
And, because we as a society care deeply about narrow-
ing rather than widening gaps between groups, it would
appear that providing assistance to students who already
have talent would disadvantage others. Although by defi-
nition gifted students have an academic advantage, this
does not mean that they are always academically chal-
lenged and learn something new each day or that they
could not be further “advanced.” In fact, many of them are
performing well above grade level but are not developing
academically, and consequently, many of these students
are not reaching their full potential®® Gifted students
need our help to ensure that they are challenged academ-
ically, remain engaged, and retain their love of learning.

Low-income and disadvantaged students are espe-
cially vulnerable because they do not usually have
resource-rich parents to help develop their talents.*
In fact, in parallel to achievement gaps for the general

population, large achievement gaps exist in the academ-
ically advanced population.3° These gaps are unlikely
to be fully closed because of the first law of individual
differences—when you raise the average of a distribu-
tion (student performance overall goes up), you also
increase the variance of a distribution (student per-
formance spreads out even more).3' However, these
achievement gaps can be narrowed, and at the very least
it would seem appropriate to provide sufficient educa-
tional resources to ensure that talented but disadvan-
taged students develop their talents fully.

Although by definition
gifted students have an
academic advantage, this
does not mean that they
are always academically
challenged and learn
something new each day
or that they could not be
further “advanced.”

Those who are advanced in spatial reasoning are also
at risk of having their talents underdeveloped. More
than a half-century of research shows that spatial rea-
soning is linked to STEM innovation, over and above
math and verbal reasoning.3* Spatial reasoning is there-
fore crucial to scientific advances that have a lasting ben-
efit to society.

MIT Technology Review has routinely identified break-
through technologies and scientific advances that will
likely transform our future.?3> Many of these advances
are clearly spatial in nature. In computing, we have wit-
nessed 3D transistors; in mathematics, the discovery of a
new mathematical tile; in engineering, nano-architecture
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and agile robots; in chemistry, a self-healing polymer and
DNA origami; and in biology and medicine, microscale
3D printing and implantable electronics. These are just
a handful of innovations that have relied on individuals’
spatial ability and imagination, and these skills will be
even more important with the coming revolution in arti-
ficial intelligence.34

However, educational testing at all levels largely
omits spatial measures. As a result, students who excel
at spatial reasoning are not systematically identified or
do not receive educational programming suited to their
strengths. Their talent goes underdeveloped, and this
leads to a cumulative loss of innovation.

The research linking advanced learners to long-term
innovation shows why investment in such learners is a
national competitiveness issue.3> In both sport and edu-
cation, there are below-average, average, and advanced
individuals. If a coach decided to focus largely on devel-
oping the talent of the least competent athletes, fans
would probably not approve because it would limit the
team’s competitiveness. Yet in the United States, in aca-
demics, we focus on low-performing learners (as we
should) and ignore advanced learners (which we should
not).3 This strategy is equally ineffective in academic
domains and limits performance in an increasingly com-
petitive global economy.

What Educational Reforms Would Most
Effectively Help Academically Advanced
Students?

We recommend paying attention to advanced learners
through universal assessment (for math, verbal, and spa-
tial talent), providing challenging educational opportu-
nities, educating all teachers about advanced learners,
learning about what might work from other countries
and talent domains, adopting evidence-based policies,
and personalizing learning based on individual differ-
ences in learning rates. Many of these strategies will
require increased (or redistributed) funding, at which
some might balk; however, we consider these reforms to
be essential. Ultimately, it comes down to extending the
concept used in special education of a student’s right to
a “free and appropriate education” to all students.?”

Identification: Assess All Students. Developing tal-
ent properly and maximally is difficult if you do not
identify it early.3® A key part of the problem is that gifted
low-income students are not being identified systemat-
ically.® Typically, parents or teachers nominate individ-
ual children as gifted. These children are then assessed
and placed in educational programming that matches
their ability. Consequently, identifying gifted children
is often left to the discretion of parents and teachers,
which has been shown to underrepresent low-income
and minority children.*°

Identifying gifted
children is often left to the
discretion of parents and
teachers, which has been
shown to underrepresent
low-income and minority

children.

The solution is to give everyone the same reliable
and valid test to ensure that all students are system-
atically and appropriately assessed. School systems
primarily focus on verbal and mathematical aspects
in testing and teaching, but we should assess all stu-
dents on spatial reasoning as well, due to the clear
link between spatial reasoning and innovation and
creativity.”" Additionally, spatially advanced learners
are less likely to be vocal or speak out in class. This is
significant because teachers and administrators often
focus on students who are more verbal and speak
out.** Finally, assessing spatial reasoning is important
because educators themselves are likely to have higher
verbal and math reasoning (relative to spatial reason-
ing), and they may more readily recognize their own
talents in their students and inadvertently neglect spa-
tially talented students.
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Educational Talent Development. The research
findings have been clear about both the educational inter-
ventions® and educational dosage** that are most effec-
tive in developing the talents of academically advanced
students. The key is to provide individualized interven-
tions that challenge students at the appropriate level
and pace and are sustained over a long period of time.

Challenge All Students. Students should be exposed to
educational opportunities that are available, interest-
ing, and at the upper limit of their current capability.
Although some interventions are likely more impactful
than others on average, research suggests that students
can enhance their long-term achievement through a
variety of educational opportunities and that educa-
tional interventions are, to some extent, interchange-
able because there is no single winning formula for
everyone.#

The broad intervention of educational acceleration—
essentially moving advanced learners through the cur-
riculum at faster rates—has been supported by decades
of evidence.* Acceleration can range from more intense
forms of advancement such as skipping full grades? and
entering college early®® to less intense forms such as tak-
ing Advanced Placement or honors courses or moving
ahead in individual subjects. These interventions have
been shown to be beneficial academically and occupa-
tionally in the long run; on average, they also do not have
detrimental social and emotional effects.*

Teaching Educators About Gifted Students. Systematically
identifying academically advanced students and pro-
viding appropriate educational interventions requires
understanding the existing research. For example,
researchers have known for decades that assessing all
students is the fairest and least biased way to find talent
from all backgrounds and that moving students ahead
in the educational curriculum at the level and area in
which they are naturally functioning helps keep them
challenged and engaged. However, many educators may
not know about this research. In fact, there appears
to be strong resistance or uncertainty about programs
such as grade skipping or early entrance to college, most
likely due to school implementation issues and social
and emotional concerns.>° Additionally, educators may

not understand the different types of academic talent
(e.g., general, math, verbal, and spatial) and their asso-
ciation with socioeconomic backgrounds and therefore
not realize that many talented students are overlooked.
Education reforms should involve teaching educators
about gifted students at least as much as about students
with learning disabilities.

Learning from Other Talent-Selection and Educa-
tion Models. Sound education policy should be built
on research-based evidence, not educational fads. We
should also consider what can be learned from talent and
identification models in other countries and domains
and how the personalization of learning based on indi-
vidual differences can change education in the future.

Talent Identification and Development from Other Coun-
tries. The US benefits substantially from the contribu-
tions of immigrants educated in countries that outscore
us on PISA or other international comparisons. Many
of our innovators, including recent Nobel Prize winners
Sir J. Fraser Stoddart, Oliver Hart, and David J. Thou-
less, fit this description.* Many winners of top STEM
competitions—such as the Science Talent Search—are
also from other countries,>* which suggests that a lot
of enhanced innovation and increase in GDP comes
from the US welcoming talented immigrants. Tech
companies have made concerted efforts to secure inter-
national talent, including through programming com-
petitions such as Kaggle Recruit, Code4Bill, Imagine
Cup, and Code Jam.>?

As a nation, it would behoove us to study selection
and education strategies from a broad sample of coun-
tries whose academically advanced students consis-
tently perform at the top of international comparisons.
From there, we can assess commonalities and craft our
own solutions for the US school system.

Talent Identification and Development in Other Domains.
Among men, 28 percent have the needed height and
weight combination to be professional soccer play-
ers, 23 percent elite sprinters, 15 percent professional
hockey players, and 9.5 percent rugby union forwards.>*
Height is relatively immutable and is somewhat anal-
ogous to general intellectual talent. Although there is
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little evidence to suggest that one’s basic intellectual
abilities can be largely improved, one can invest those
abilities in developing skill sets and talents through
interventions such as “education,” however that is con-
ceptualized and quantified.

The way general intellectual talent is distributed in
the population, and across math, verbal, and spatial tal-
ent specifically, is important to account for when con-
sidering the likelihood of someone reaching the top of
any educational or occupational domain.’> For exam-
ple, research indicates that academic ability level mat-
ters (math + verbal + spatial) but that the academic
ability pattern of math, verbal, and spatial also mat-
ters,*® before considering the impact of education and
other factors.

It is crucial to focus
education reform efforts
on what the evidence base
supports to date, not on
popular ideas or terms with

little scientific backing.

Beyond this, research suggests that educational
development matters over and above basic abilities.
From a pragmatic standpoint, this means that, similar
to “body types” in athletics, there are “mental types”
in education (e.g., students whose math and spatial
talents are greater than their verbal talent) and that
we should take this into account. For example, stu-
dents with primarily spatial strengths may benefit
from educational programs that focus on working with
one’s hands and tinkering, such as robotics.>” Addi-
tionally, talent selection in athletics, performing arts,
and several other domains have been helped by sports
franchises and television shows, which open up oppor-
tunities to a broad range of individuals. Companies, the

media, and government, among others, need to pick up
on this for academics.

Focusing on Evidence. Education is full of fads that are
supported by little evidence but whose influence can
span decades.”® This paper focuses on reforms based
on the available evidence. For example, longitudinal
work has shown that although both cognitive ability
and personality can predict later educational and occu-
pational achievement, cognitive ability plays a larger
role than personality in helping students overcome
socioeconomic disadvantage.”” Conversely, research
has shown that “grit,” which is currently a hot topic,
does not contribute to academic achievement beyond
established personality factors.® It is crucial to focus
education reform efforts on what the evidence base
supports to date, not on popular ideas or terms with
little scientific backing.

Personalizing Learning Based on Individual Differences.
The role of technology and artificial intelligence in edu-
cation may increase personalized learning.® Because
“academically advanced” and “gifted” are essentially
arbitrary labels for students along the continuum of aca-
demic or intellectual ability, if a time comes when tech-
nology can accurately assess academic level, strengths,
and specific learning outcomes, then talent identifica-
tion and educational development might become more
seamless and could more effectively accommodate aca-
demic and socioemotional needs. For example, pro-
grams such as Khan Academy® allow anyone around
the world to educate themselves at their own pace and
in any subject, and these programs are probably precur-
sors to future models of personalized education. When
new educational policies are being conceptualized and
written, legislators should ensure that students of all
ability levels will be given appropriate attention and
customization.

Funding Change

The Individual with Disabilities Education Improve-
ment Act allocates more than $50 billion per year
for special education.® Contrast this with annual
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spending on gifted and talented education of less than
$10 million.® That is 0.0002 percent of the K-12 fed-
eral education budget spent on 6 percent of students.®
Proportionate funding would allocate $3 billion for
gifted education.

There are constant conversations about the need for
technological, artificial intelligence, big data, and STEM
talent; anxiety over the mediocre performance of top
students on international tests; and concerns about
national competitiveness. Yet as a country we spend a
small fraction of what would be proportionate funding
for academically advanced students.

By underfunding gifted education, we are hurting
not only US innovation but also the advanced students
who most need our help. Despite our best intentions to
close gaps,® only resource-rich students are challenged
because their parents spend the money to ensure their
(own child’s) talent is developed. The ones who lose
out are the low-income, disadvantaged, and spatially tal-
ented students who are not systematically identified or
developed and who rely on public funding because their
parents cannot afford special programs.

Even if we do not fund gifted education propor-
tionately, we should target more resources toward
low-income, disadvantaged, and spatially talented stu-
dents. That would help level the playing field, would
improve the well-being of these students, and would be
an evidence-based approach to narrow the achievement
gaps in academically advanced populations.

Fully Developing the Potential of
Academically Advanced Students Will
Benefit Society

PayPal Cofounder Peter Thiel famously said, in remark-
ing on future technological developments and the cre-
ation of Twitter, “We wanted flying cars; instead, we got
140 characters.”®’ As innovative as Twitter might be, it
pales in comparison to STEM or other breakthroughs
that could truly transform our future.

Many things that were futuristic in the past remain
futuristic today, largely because we have not funded
numerous potentially breakthrough technologies. Yet
perhaps more fundamentally, we have failed to identify
and develop the minds that go on to solve many of the
world’s problems and dream up ideas and products that
today are unimaginable.%® The least we can do is help tal-
ented students maximize their potential, which will ulti-
mately help society and our nation prosper.
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