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FOR THE FIRST TIME, RESEARCH SHOWS THAT
AMERICAN CREATIVITY IS DECLINING. WHAT WENT
WRONG—AND HOW WE CAN FIXIT,

BY PO BRONSON
AND ASHLEY MERRYMAN
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BACK IN 1958, TED SCHWARZROCK WAS
an 8-year-old third grader when he
became one of the “Torrance kids,” a
group of nearly 400 Minneapolis chil-
dren who completed a series of creativ-
ity tasks newly designed by professor E.
Paul Torrance. Schwarzrock still vividly
remembers the moment when a psy-
chologist handed him a fire truck and
asked, “How could you improve this
toy to make it better and more fun to
play with?” He recalls the psychologist
being excited by his answers. In fact,
the psychologist’s session notes indicate
Schwarzrock rattled off 25 improve-
ments, such as adding a removable
ladder and springs to the wheels. That
wasn't the only time he impressed the
scholars, who judged Schwarzrock to
have “unusual visual perspective” and
“an ability to synthesize diverse ele-
ments into meaningful products.”

The accepted definition of creativity
is production of something original and
useful, and that’s what's reflected in the
tests. There is never one right answer.
To be creative requires divergent think-
ing (generating many unique ideas) and
then convergent thinking (combining
those ideas into the best result).

In the 50 years since Schwarzrock and
the others took their tests, scholars—
first led by Torrance, now his colleague,
Garnet Millar—have been tracking
the children, recording every patent
earned, every business founded, every
research paper published, and every
grant awarded. They tallied the books,
dances, radio shows, art exhibitions, soft-
ware programs, advertising campaigns,
hardware innovations, music compo-
sitions, public policies (written

or implemented), leader-
ship positions, invited
lectures, and build-
ings designed.

Nobody would argue that Torrance’s
tasks, which have become the gold stan-
dard in creativity assessment, measure
creativity perfectly. What's shocking is
how incredibly well Torrance’s creativ-
ity index predicted those kids’ creative
accomplishments as adults. Those who
came up with more good ideas on Tor-
rance’s tasks grew up to be entrepre-
neurs, inventors, college presidents,
authors, doctors, diplomats, and soft-
ware developers. Jonathan Plucker
of Indiana University recently reana-
lyzed Torrance’s data. The correlation
to lifetime creative accomplishment
was more than three times stronger for
childhood creativity than childhood IQ.

Like intelligence tests, Torrance’s test—
a 9o-minute series of discrete tasks,
administered by a psychologist—has
been taken by millions worldwide in
50 languages. Yet there is one crucial
difference between IQ and CQ scores.
With intelligence, there is a phenom-
enon called the Flynn effect—each gen-
eration, scores go up about 10 points.
Enriched environments are making
kids smarter. With creativity, a reverse
trend has just been identified and is
being reported for the first time here:
American creativity scores are falling.

Kyung Hee Kim at the College of Wil-
liam & Mary discovered this in May, after
analyzing almost 300,000 Torrance scores
of children and adults. Kim found creativ-
1Q scores, until 1990. Since then, creativity
scores have consistently inched down-
ward. “It’s very clear, and the decrease is
very significant,” Kim says. It is the scores
of younger children in America—from
kindergarten through sixth grade—for
whom the decline is “most serious.”

The potential consequences are sweep-
ing. The necessity of human ingenu-
ity is undisputed. A recent IBM poll of
1,500 CEOs identified creativity as the
No. 1 “leadership competency” of the
future. Yet it’s not just about sustain-
ing our nation’s economic growth. All
around us are matters of national and

international importance that are cry-
ing out for creative solutions, from
saving the Gulf of Mexico to bring-
ing peace to Afghanistan to delivering
health care. Such solutions emerge
from a healthy marketplace of ideas,
sustained by a populace constantly
contributing original ideas and recep-
tive to the ideas of others.

It's too early to determine conclu-
sively why U.S. creativity scores are
declining. One likely culprit is the num-
ber of hours kids now spend in front of
the TV and playing videogames rather
than engaging in creative activities.
Another is the lack of creativity devel-
opment in our schools. In effect, it’s left
to the luck of the draw who becomes
creative: there’s no concerted effort to
nurture the creativity of all children.

Around the world, though, other
countries are making creativity devel-
opment a national priority. In 2008
British secondary-school curricula—
from science to foreign language—was
revamped to emphasize idea generation,
and pilot programs have begun using
Torrance’s test to assess their progress.
The European Union designated 2009 as
the European Year of Creativity and Inno-
vation, holding conferences on the neu-
roscience of creativity, financing teacher
training, and instituting problem-based
learning programs—curricula driven by
real-world inquiry—for both children
and adults. In China there has been wide-
spread education reform to extinguish
the drill-and-kill teaching style. Instead,
Chinese schools are also adopting a
problem-based learning approach.

Plucker recently toured a number of
such schools in Shanghai and Beijing.
He was amazed by a boy who, for a
class science project, rigged a tracking
device for his moped with parts from
a cell phone. When faculty of a major
Chinese university asked Plucker to
identify trends in American education,
he described our focus on standardized
curriculum, rote memorization, and
nationalized testing. “After my answer
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was translated, they just started
laughing out loud,” Plucker
says. “They said, ‘You'’re racing
toward our old model. But we’re
racing toward your model, as
fast as we can.””

Overwhelmed by curriculum
standards, American teachers warn
there’s no room in the day for a cre-
ativity class. Kids are fortunate if they
get an art class once or twice a week.
But to scientists, this is a non sequitur,
borne out of what University of Geor-
gia’s Mark Runco calls “art bias.” The
age-old belief that the arts have a spe-
cial claim to creativity is unfounded.
When scholars gave creativity tasks
to both engineering majors and
music majors, their scores laid
down on an identical spectrum,
with the same high averages
and standard deviations. Inside
their brains, the same thing was
happening—ideas were being
generated and evaluated on the fly.

Researchers say creativity should
be taken out of the art room and put
into homeroom. The argument that
we can’t teach creativity because kids
already have too much to learn is a false
tradeoff. Creativity isn’t about freedom
from concrete facts. Rather, fact-finding
and deep research are vital stages in the
creative process. Scholars argue that
current curriculum standards can still
be met, if taught in a different way.

To understand exactly what should
be done requires first understanding
the new story emerging from neurosci-
ence. The lore of pop psychology is that
creativity occurs on the right side of the
brain. But we now know that if you tried
to be creative using only the right side of
your brain, it'd be like living with ideas
perpetually at the tip of your tongue,
just beyond reach.

When you try to solve a problem,
you begin by concentrating on obvi-
ous facts and familiar solutions, to
see if the answer lies there. This is a
mostly left-brain stage of attack. If the
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answer doesn’t come, the right and
left hemispheres of the brain activate
together. Neural networks on the right
side scan remote memories that could
be vaguely relevant. A wide range of
distant information that is normally
tuned out becomes available to the left
hemisphere, which searches for unseen
patterns, alternative meanings, and
high-level abstractions.

Having glimpsed such a connection,
the left brain must quickly lock in on
it before it escapes. The attention sys-
tem must radically reverse gears, going
from defocused attention to extremely
focused attention. In a flash, the brain
pulls together these disparate shreds of
thought and binds them into a new sin-
gle idea that enters consciousness. This

is the “aha!” moment of insight,
often followed by a spark of plea-
sure as the brain recognizes the
novelty of what it’s come up with.

Now the brain must evaluate the
idea it just generated. Is it worth
pursuing? Creativity requires con-
stant shifting, blender pulses of both
divergent thinking and convergent
thinking, to combine new information
with old and forgotten ideas. Highly cre-
ative people are very good at marshal-
ing their brains into bilateral mode, and
the more creative they are, the more
they dual-activate.

Is this learnable? Well, think of
it like basketball. Being tall does
help to be a pro basketball player,

but the rest of us can still get quite
good at the sport through practice.
In the same way, there are cer-
tain innate features of the brain
that make some people naturally
prone to divergent thinking. But
convergent thinking and focused
attention are necessary, too, and
those require different neural gifts.
Crucially, rapidly shifting between
these modes is a top-down function
under your mental control. Univer-
sity of New Mexico neuroscientist Rex
Jung has concluded that those who dili-
gently practice creative activities learn
to recruit their brains’ creative networks
quicker and better. A lifetime of consis-
tent habits gradually changes the neuro-
logical pattern.

A fine example of this emerged in
January of this year, with release of a
study by University of Western Ontario
neuroscientist Daniel Ansari and Har-
vard’s Aaron Berkowitz, who studies
music cognition. They put Dartmouth
music majors and nonmusicians in
an fMRI scanner, giving participants
a one-handed fiber-optic keyboard to
play melodies on. Sometimes melodies
were rehearsed; other times they were
creatively improvised. During improvi-
sation, the highly trained music majors
used their brains in a way the nonmusi-
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WHAT DOES CREATIVITY LOOK LIKE?

We asked volunteers to create drawings from incomplete figures.
James C. Kaufman of California State University, San Bernardino, and
Kyung Hee Kim of the College of William & Mary evaluated their work.

YOEL, CHILD

ORIGINAL

Kim gave Yoel 17 out of 20 points.
“Bonus points for motion and for not using
the boundaries,” Kaufman said.

GRACE, CHILD

Kim gave this 17 out of 20 points for
expressiveness and vividness. Kaufman saw
“a Lot of detail, a lot of stuff going on."

GALILEE, CHILD

e R

Kaufman called this “pretty good.”
Kim thought it showed that Galilee is
precise and careful in thinking.

SOURCE: TESTS COURTESY OF SCHOLASTIC TESTING SERVICE, INC.
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BILL, ADULT

Kaufman gave “mega-points for humor,”
and saw a sense of movement and action.
Kim gave Bill 19 out of 20 points.

JOSHUA, ADULT

Kaufman noted unique visual perspective.

Kim gave 15 out of 18 points; breaking
the boundary was Joshua's strength.

JONATHAN, ADULT

The figure isn't really integrated
into the drawing, Kaufman said. Kim gave
it only 4 out of 18 points.

around. They lost interest because they
stopped asking questions.

Having studied the childhoods of highly
creative people for decades, Claremont
Graduate University’s Mihaly Csikszent-
mihalyi and University of Northern
Iowa’s Gary G. Gute found highly
creative adults tended to grow up in
families embodying opposites. Parents
encouraged uniqueness, yet provided
stability. They were highly responsive
to kids’ needs, yet challenged kids to
develop skills. This resulted in a sort
of adaptability: in times of anxiousness,
clear rules could reduce chaos—yet when
kids were bored, they could seek change,
too. In the space between anxiety and
boredom was where creativity flourished.

It's also true that highly creative
adults frequently grew up with hard-
ship. Hardship by itself doesn’t lead
to creativity, but it does force kids to
become more flexible—and flexibility
helps with creativity.

In early childhood, distinct types of
free play are associated with high cre-
ativity. Preschoolers who spend more
time in role-play (acting out charac-
ters) have higher measures of creativ-
ity: voicing someone else’s point of view
helps develop their ability to analyze
situations from different perspectives.
When playing alone, highly creative
first graders may act out strong nega-
tive emotions: they’ll be angry, hostile,
anguished. The hypothesis is that play
is a safe harbor to work through forbid-
den thoughts and emotions.

In middle childhood, kids sometimes
create paracosms—fantasies of entire
alternative worlds. Kids revisit their
paracosms repeatedly, sometimes for
months, and even create languages spo-
ken there. This type of play peaks at age 9
or 10, and it’s a very strong sign of future
creativity. A Michigan State University
study of MacArthur “genius award” win-
ners found a remarkably high rate of
paracosm creation in their childhoods.

From fourth grade on, creativity no
longer occurs in a vacuum; researching
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TEST YOUR
CREATIVITY

Just suppose ... we could
transport ourselves anywhere
we want with just a twitch of the
nose or blink of the eye. What
would be some problems,
benefits, etc. of this situation?
You have three minutes

to answer.

Scorers look for a high number
of responses and the ability
to simultaneously pursue different
lines of thought.

COURTESY OF SCHOLASTIC TESTING SERVICE, INC.

and studying become an integral part
of coming up with useful solutions. But
this transition isn’t easy. As school stuffs
more complex information into their
heads, kids get overloaded, and creativ-
ity suffers. When creative children have
a supportive teacher—someone tolerant
of unconventional answers, occasional
disruptions, or detours of curiosity—they
tend to excel. When they don't, they tend
to underperform and drop out of high
school or don't finish college at high rates.

They’re quitting because they’re dis-
couraged and bored, not because they’re
dark, depressed, anxious, or neurotic.
It's a myth that creative people have
these traits. (Those traits actually shut
down creativity; they make people less
open to experience and less interested
in novelty.) Rather, creative people, for
the most part, exhibit active moods and
positive affect. They’re not particularly
happy—contentment is a kind of com-
placency creative people rarely have.
But they’re engaged, motivated, and
open to the world.

The new view is that creativity is
part of normal brain function. Some
scholars go further, arguing that lack of
creativity—not having loads of it—is the
real risk factor. In his research, Runco
asks college students, “Think of all the
things that could interfere with gradu-
ating from college.” Then he instructs
them to pick one of those items and to
come up with as many solutions for
that problem as possible. This is a clas-
sic divergent-convergent creativity chal-

lenge. A subset of respondents, like the
proverbial Murphy, quickly list every
imaginable way things can go wrong.
But they demonstrate a complete lack of
flexibility in finding creative solutions.
It’s this inability to conceive of alterna-
tive approaches that leads to despair.
Runco’s two questions predict suicide
ideation—even when controlling for pre-
existing levels of depression and anxiety.

In Runco’s subsequent research,
those who do better in both problem-
finding and problem-solving have bet-
ter relationships. They are more able to
handle stress and overcome the bumps
life throws in their way. A similar study
of 1,500 middle schoolers found that
those high in creative self-efficacy had
more confidence about their future and
ability to succeed. They were sure that
their ability to come up with alterna-
tives would aid them, no matter what
problems would arise.

When he was 30 years old, Ted
Schwarzrock was looking for an alterna-
tive. He was hardly on track to becoming
the prototype of Torrance’s longitudinal
study. He wasn’t artistic when young,
and his family didn’t recognize his cre-
ativity or nurture it. The son of a dentist
and a speech pathologist, he had been
pushed into medical school, where he
felt stifled and commonly had run-ins
with professors and bosses. But even-
tually, he found a way to combine his
creativity and medical expertise:
inventing new medical technologies.

Today, Schwarzrock is inde-
pendently wealthy—he founded
and sold three medical-products
companies and was a partner
in three more. His innovations
in health care have been wide
ranging, from a portable respi-
ratory oxygen device to skin-
absorbing anti-inflammatories
to insights into how bacteria
become antibiotic-resistant.
His latest project could bring
down the cost of spine-surgery
implants 50 percent. “As a child,

I never had an identity as a ‘creative per-
son,’ ” Schwarzrock recalls. “But now
that I know, it helps explain a lot of what
1 felt and went through.”

Creativity has always been prized in
American society, but it’s never really
been understood. While our creativity
scores decline unchecked, the current
national strategy for creativity consists
of little more than praying for a Greek
muse to drop by our houses. The prob-
lems we face now, and in the future,
simply demand that we do more than
just hope for inspiration to strike. For-
tunately, the science can help: we know
the steps to lead that elusive muse right
to our doors. [J

IT'S LEFT TO THE
LUCK OF THE DRAW
WHO BECOMES CREATIVE:
THERE'S NO CONCERTED
EFFORT TO NURTURE THE
CREATIVITY OF ALL
CHILDREN.

CONNER
SEITZINGER,
11, TESTS
BETTER WAYS

TO HAMMER
NAILS.
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FORGET

BRAINSTORMING

WHAT YOU THINK YOU KNOW ABOUT
FOSTERING CREATIVITY IS WRONG. A LOOK

AT WHAT REALLY WORKS.

DON'T
TELL SOMEONE 10
‘BE CREATIVE.
Such an instruction may just cause
people to freeze up. However, accord-
ing to the University of Georgia's Mark

Runco, there is a suggestion that works:

“Do something only you would come up
with—that none of your friends or fam-
ily would think of.” When Runco gives
this advice in experiments, he
sees the number of creative
responses double,

BRAINSTORMING IN A GROUP BECAME POPULAR IN 1953 WITH THE PUBLICA-
tion of a business book, Applied Imagination. But it’s been proven not to
work since 1958, when Yale researchers found that the technique actually
reduced a team’s creative output: the same number of people generate
more and better ideas separately than together. In fact, according to Uni-
versity of Oklahoma professor Michael Mumford, half of the commonly
used techniques intended to spur creativity don’t work, or even have a
negative impact. As for most commercially available creativity train-
ing, Mumford doesn’t mince words: it’s “garbage.” Whether for adults or
kids, the worst of these programs focus solely on imagination exercises,
expression of feelings, or imagery. They pander to an easy, unchallenging
notion that all you have to do is let your natural creativity out of its shell.
However, there are some techniques that do boost the creative process:

REDUCE
SCREEN TIME.
According to University of
Texas professor Elizabeth Vande-
water, for every hour a kid regularly
watches television, his overall time in
creative activities—from fantasy play to
arts projects—drops as much as 11 percent.
With kids spending about three hours in
front of televisions each day, that could
be a one-third reduction in creative
time—less time to develop a sense
of creative self-efficacy
through play.

GET MOVING.

Almost every dimension of
cognition improves from 30 min-
utes of aerobic exercise, and creativity
is no exception. The type of exercise
doesn't matter, and the boost lasts for
at least two hours afterward. However,
there's a catch: this is the case only for
the physically fit. For those who rarely
exercise, the fatigue from aero-
bic activity counteracts the
short-term benefits.

DITCH
THE SUGGESTION BOX.

If you want to increase innovation

FOLLOW A
PASSION.

Rena Subotnik, a researcher with
the American Psychological Associa-
tion, has studied children's progression
into adult creative careers. Kids do best when
they are allowed to develop deep passions and
pursue them wholeheartedly—at the expense
of well-roundedness. “Kids who have deep
identification with a field have better discipline
and handle setbacks better,” she noted. By
contrast, kids given superficial exposure
to many activities don't have the same
centeredness to overcome
periods of difficulty.

TAKE A BREAK.
Those who study mutti-
tasking report that you can't
work on two projects simultane-
ously, but the dynamic is different when
you have more than one creative project to
complete. In that situation, more projects get
completed on time when you allow yourself to

EXPLORE
OTHER CULTURES.
Five experiments by North-
western's Adam Galinsky showed that
those who have lived abroad outperform

within an organization, one of the first
things to do is tear out the suggestion box,
advises Isaac Getz, professor at ESCP Europe
Business School in Paris. Formalized suggestion |
protocols, whether a box on the wall, an e-mailed
form, or an internal Web site, actually stifle
innovation because employees feel that their
ideas go into a black hole of bureaucracy. Instead,
employees need to be able to put their own ideas |
into practice. One of the reasons that Toyota's
manufacturing plant in Georgetown, Ky.,
is so successful is that it implements
up to 99 percent of
employees' ideas.

switch between them if solutions don't come
immediately. This corroborates surveys show-
ing that professors who set papers aside to
incubate ultimately publish more papers.

Similarly, preeminent mathemati-
cians usually work on more than
one proof at a time.

5o Y] vuLy 19, 2010

others on creativity tasks. Creativity is also
higher on average for first- or second-generation
immigrants and bilinguals. The theory is that
cross-cultural experiences force people to adapt
and be more flexible. Just studying another
culture can help. In Galinsky's lab, people
were more creative after watching a slide
show about China: a 45-minute
session increased creativity
scores for a week.

—PO BRONSON
AND ASHLEY
MERRYMAN
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