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Then the researchers interviewed the students and their parents at
length. How much did the kids practice? At what age could they first
sing a recognizable tune? And so on. Fortunately for the researchers, the
British educational system gave them an independent means of assessing
these students beyond the five ability groups used. A national system of
grading young instrumentalists is rigorous and uniform; the great
majority of kids studying instruments take graded exams that are
formulated and conducted by a national panel of assessors, who then
place each student into one of nine grades.

This setup let the researchers check their results two ways as they tried
to figure out what accounted for the wide difference in musical ability
and achievement among their 257 subjects.

The results were clear. The telltale signs of precocious musical ability
in the top-performing groups—the evidence of talent that we all know
exists—simply weren’t there. On the contrary, judged by early signs of
special talent, all the groups were highly similar. The top group, the
students at music school, were superior on one measure of early
ability—the ability to repeat a tune; they could do that at the age of
eighteen months, on average, versus about twenty-four months for the
others. But it’s hard to regard even that as evidence of special talent,
because the interviews revealed that the parents of these kids were far
more active in singing to them than other parents were. On several other
dimensions the various groups of students showed no significant
differences; they all started studying their main instrument around age
eight, for example.

Still, the students obviously differed dramatically in their musical
accomplishments, and even if extensive interviewing turned up no
evidence of particular talent, weren’t the differing levels of achievement
in themselves evidence of talent? What else could it be? As it happens,
the study produced an answer to that question. One factor, and only one
factor, predicted how musically accomplished the students were, and that
was how much they practiced.
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profits to buy forty acres of farmland, which he rented to farmers. He
was also known as a kid who could add large numbers in his head, and
he graduated from high school at sixteen. Later, in graduate school at
Columbia, he studied under the famous investing authority Benjamin
Graham and received the only A+ that Graham ever awarded.

Buffett’s achievements as an investor are world famous, and his story
makes it easy to understand why he and many others would say he was
born to do what he did. But that explanation—an inborn ability to
allocate capital—is not the only way or even the easiest way to account
for his success. Buffett’s early obsessive interest in money seems
unsurprising in someone growing up in the Midwest in the Depression.
Similarly, his fascination with stocks and investing is not especially
intriguing when one considers that his father was a stockbroker and
investor whom young Warren adored. Warren went to work in his
father’s office at age eleven and thus began learning about investing at a
very early age. Yet there’s little if any evidence that, even into his early
twenties, he was especially good at it. For a while in his teens he was an
enthusiastic “chartist,” trying to predict the movements of stock prices
by studying charts of past movements; research has shown this technique
to be worthless as a way to beat the market (though, like many
ineffective techniques, it still has believers). Later he tried to be a market
timer, choosing the perfect moments to get into and out of stocks; this
strategy also is a guaranteed loser over time, and Buffett couldn’t make it
work.

When Buffett graduated from Columbia Business School, he was such
a devotee of his professor, Graham, that he volunteered to work for
Graham’s investment company for free. But, as Buffett tells the story,
“Ben made his customary calculation of value to price and said no.”
Buffett did go to work for Graham’s firm a couple of years later, staying
for two years, and then went back to Omaha to start his first investment
partnership at age twenty-five.

So at this point we have a picture of a young man who had shown
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increased deliberate practice in a wide range of research studies, it must
also be true that the relationship cannot be simple and direct in every
case. That is, there must be qualitative differences between my practice
and yours. In many cases these will arise from the varying quality of
teachers, coaches, and mentors. Practice is designed, so it can be
designed well or badly.

Regardless of how well it’s designed, another important variable is
how much effort a person puts into it. We’ve all engaged in deliberate
practice at something—a musical instrument, a sport, or something
else—so we all understand Leopold Auer’s remark about practicing with
the mind. Some days we were sharp, focused, and working hard; other
days we were tired, distracted, and going through the motions.
Measuring the intensity of practice may be difficult, but it’s clearly
significant. A study of singers found that when amateurs took a voice
lesson, they experienced it as an enjoyable release of tension, but when
professionals took a lesson, they experienced it as an intense, difficult
effort. Seen from the outside, they were doing the same thing, but on the
inside they were doing completely different things, and that’s what
mattered.

Comparing hours of practice by large numbers of people reveals
important trends, but comparing hours put in by specific people may not
tell us much if we don’t also know the intensity of practice. Which leads
to a related question . . .

What determines who does it?

Considering that deliberate practice is so demanding and in itself
unrewarding, and that high achievement demands thousands of hours of
it over a period of many years, why do some people put themselves
through it while most do not? If the road to extraordinary performance is
apparent, then why do so few people choose to follow it? This turns out
to be a very deep question, so deep that we devote an entire chapter to it
(chapter 11). For the moment we note that merely raising the question
introduces another significant issue . . .
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decisions the heart of his job as CEO, would sometimes make them very
quickly. He met a young GE auditor named John Rice at a lunch and
recalls, “I liked him instantly.” A presentation Rice gave impressed
Welch, who gave Rice “a battlefield promotion” on the spot. From that
career turning point, Rice became one of GE’s biggest stars and a vice
chairman of the company by age fifty. Welch didn’t know much about
Rice when he set him on the path, but he knew enough. And he knew it
because intensive, disciplined people evaluations had been central to
Welch’s career for decades.

They make finer discriminations than average performers.

It was said of Charles Revson, the entrepreneur who built Revlon into a
dominant cosmetics firm, that he could distinguish several different
shades of black, a particularly difficult skill even among people who
work with colors. That ability is a metaphor for making evaluations of
every kind. For example, it’s one thing to say that a manager is “good
with people.” It’s another to ask whether a manager notices when a
direct report seems no longer challenged by his or her job. If so, is that
seen as a problem or an opportunity? What responses are proposed? Of
these, how effective or ineffective do they seem, and which, if any, are
applied? It’s a matter of seeing black versus seeing five shades of black,
and it works in evaluating people, situations, proposals, performances,
products, or anything else. In each case, seeing differences that others
don’t see is another way of perceiving more.

Note that all these crucial abilities are clearly results of training and
practice. We know this because in many cases they are abilities that
those in a given field work on diligently, and that instructors try hard to
teach. We know it also because research shows that these abilities
generally don’t transfer beyond the field in which they were learned. We
may be tempted to say, for example, that an excellent musician “has a
good ear,” meaning an ability to make fine distinctions. But research
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performance. Most organizations are terrible at providing honest
feedback. The annual evaluation exercise is often short, artificial, and
mealy-mouthed. Employees have no idea how well they performed and
thus no prospect of getting better.

Yet nothing stands in the way of frequent, candid feedback except
habit and corporate culture. Of course cultures can be formidable, but
they can be changed. Any enterprise that wants a culture of true candor
can have it, and there’s no excuse for not having it. The best-performing
organizations have exactly this kind of culture. For example, Immelt of
GE says that the people who report to him “get coaching from me every
time I see them.”

Many of these companies could do even more to establish a culture of
candor. A powerful tool with great potential for most organizations is the
U.S. Army’s after-action review. Colonel Thomas Kolditz, who runs the
leadership development program at the U.S. Military Academy at West
Point, says that for the past twenty-five years “it has literally transformed
the Army.” The concept is simple. After any significant action, in
training or in combat, soldiers and officers meet to discuss what
happened. They take off their helmets—a symbolic action indicating that
“there’s no rank in the room,” as Kolditz says. “Comments are blunt. If
the boss made a bad decision, often it’s a subordinate who points that
out.” The session isn’t about blaming; instead, it’s “a professional
discussion,” as an army training circular puts it. Part of its strength is that
it yields very complete feedback. “The genius of it is that the junior
people always know what’s going on,” says Kolditz. “If you put them in
a position to speak openly, they will.”

The army has found another benefit of the after-action review: that
when people really understand what happened, they’re eager to try to do
it better. This reinforces the principles of great performance. As the army
training circular says, when an after-action review is done right, “not
only will everyone understand what did and did not occur and why, but
most importantly will have a strong desire to seek the opportunity to
practice the task again.”
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The after-action review “is a very powerful process,” Kolditz says. Its
potential value to companies and other organizations is obvious. A
number of firms have tried using it, usually with mixed results, and the
problems are cultural. But cultures can be changed over time, and the
best organizations will do the work necessary to change them in order to
get the benefits of truly deep and broad feedback.

Identify promising performers early.

We’ve seen hints already, and will see in detail later, that an early start at
development creates huge advantages. John Rice, the GE vice chairman
whose career took off after Welch gave him a battlefield promotion,
says, “Leadership capability can be evaluated on day one of
employment.” That’s because day one isn’t really day one for many
employees, who have interned at GE for at least one previous summer,
enabling the company to observe their performance. A telling indicator is
how interns get others to work with them when they have absolutely no
authority. Another signal that GE looks at, separate from internships, is
whether someone played a team sport in college and what his or her role
was.

Working on people’s development early is a big change at most
companies, where development programs were long reserved for an elite
group several years into their careers. Many of the best-performing
companies are trying to move past that. They believe that developing
future leaders earlier than other companies creates a competitive
advantage that lasts for decades, as their pipelines of high achievers
become bigger, better, and more reliable.
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of the CEO and other executives. At McDonald’s, for example, CEO Jim
Skinner personally reviews the development of the company’s top two
hundred managers. At GE, Immelt reviews the top six hundred. Bill
Hawkins, CEO of Medtronic, says he spends 50 percent of his time on
people issues, and many other top CEOs report similar percentages—
making this the largest time commitment they have. Lots of companies
claim they’re interested in developing leaders, but the University of
Michigan’s Noel Tichy, a top authority on the subject, says testing their
commitment is easy: “Just show me the CEO’s calendar.”

The CEO’s time is only the beginning. Many of these chiefs note the
“cascading” effect of what they do: As their direct reports see what the
boss is focusing on, they also become devoted to developing people, as
do their subordinates, and so on. Not that these companies rely solely on
the power of example. Virtually all of them evaluate executives partly on
how well they’re developing people, including themselves. In American
Express’s highly rigorous system, for example, 25 percent of an
executive’s variable pay depends on people development.

Further expenses can be big, but no CEO seems to doubt their value.
GE’s Crotonville, a beautiful fifty-two-acre campus just north of New
York City, obviously costs a bundle, and running thousands of managers
through it every year costs even more. But “we fund it through good
times and bad,” says Immelt. “I learned that from Jack [Welch], and I
still do it.” Whirlpool decided a few years ago to upgrade its off-the-
shelf development curriculum by developing its own. The program is
now bigger than ever, and worth every cent. CEO Jeff Fettig says, “This
is the single best investment we make in our company.”

Make leadership development part of the culture.

Though executives at the best companies talk about their leadership
development programs, they generally realize the term isn’t quite right.
Developing leaders isn’t a program, it’s a way of living.
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For example, honest feedback has to be culturally okay; at many
companies it isn’t. Devoting significant time to mentoring has to be
accepted. Working for nonprofits has to be encouraged, not just
tolerated. Such cultural norms can’t be dictated on short notice; they
have to grow over time. That’s a major reason why GE is so widely
regarded as the best at people development. Charles Coffin (CEO from
1892 to 1912) realized that GE’s real products weren’t lightbulbs or
electric motors but business leaders; developing them has been the
company’s focus ever since.

Applying the Principles to Teams

Any organization that does all these things will build tremendous
competitive advantages in its industry because its people will be
developed to such an unusually high level. Every enterprise wants to be
filled with A players, and rightly so. But that isn’t enough.

After all, most people in an organization don’t work alone. They work
in teams, strictly or loosely defined. And a team’s performance is
emphatically not determined solely by the abilities of its members
individually. Maybe you remember something called the World Baseball
Classic, a tournament played by a group of national teams in the spring
of 2006. You might suppose that no one could beat America at
America’s game, especially since the U.S. team was filled with
undeniably great players—Roger Clemens, Derek Jeter, Alex Rodriguez,
and Johnny Damon, among others. Yet the team didn’t win the
tournament and lost games to Mexico, South Korea, and—wait for it—
Canada. Similarly, the 2004 U.S. Olympic basketball team, consisting
entirely of NBA millionaires, finished third and lost to Lithuania, among
other previously unknown hoops powers.

Turning groups of great individuals into great teams is a discipline in
itself, which also operates on the principles of great performance. That’s
why the best organizations follow one additional rule:
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Even when ego-driven stars aren’t fighting for the same job, a team can
still be torn apart by another curse.

Unresolved conflicts. Colonel Stas Preczewski, coach of the army crew
team at West Point a few years ago, faced a baffling problem. Through
extensive testing he had determined the strengths and abilities of every
rower on his team. He had measured each man’s power on ergometers
and had composed crews in every possible combination in order to
calculate each member’s contribution. He was able to rank his rowers
objectively and precisely from best to worst. He then put the eight best in
his varsity boat and the eight others, the weakest, in the junior varsity
boat. The problem: The JV boat beat the varsity boat two-thirds of the
time.

The situation is explained in a famous Harvard Business School case,
which also notes that the varsity boat was full of resentment over who
was contributing most, while the JV rowers, feeling they had nothing to
lose, supported one another happily. But the case doesn’t tell how Coach
Preczewski solved his problem.

One day he lined up the varsity crew in four pairs. He told them they
were to wrestle for ninety seconds. Only rule: no punching. “It was like
the WWF,” he recalls. When he stopped them, he noticed that no one
was winning. Each man was discovering that his opponent was just as
strong and determined as he was. Preczewski then had them change
opponents and wrestle again. By the third round they were choosing their
own opponents—“One guy would point at another and say, ‘You!’”
Preczewski says. On the fourth or fifth round, one of the rowers started
laughing, and they all piled into a general brawl. Eventually someone
said, “Coach, can we go row now?” From then on the varsity boat flew,
and made it to the semifinals in the national tournament.

You probably can’t order members of an executive team to wrestle,
tempting though it may be. But there are other ways to discharge
tensions that are crippling a group. These conflicts are the flip side of
competing
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dancers like Graham, who did not begin their creative endeavors until
later adolescence, did not hit their stride until their late twenties.”

Not even the Beatles could escape the requirements of deep and broad
preparation before producing important innovations. Professor Weisberg
of Temple has studied the group’s career and found that they spent
thousands of hours performing together—sessions that closely matched
the description of deliberate practice—before the world ever heard of
them. In the early days they performed very few of their own songs, and
those songs were undistinguished; we would never have known about
them if they hadn’t been dug up long after the group became successful.
The group’s first number 1 hit was “Please Please Me” (1963), written
by John Lennon and Paul McCartney after they had been working
together for five and a half years. One could certainly debate what kind
of creative achievement that song represented; successful as it was, it
was by no means a significant innovation in popular music. That had to
wait until the group’s so-called middle period, when they produced their
albums Rubber Soul, Revolver, and Sgt. Pepper’s Lonely Hearts Club
Band. Those albums, consisting entirely of original music, transformed
the domain. By the time of Sgt. Pepper, Lennon and McCartney had
been working together—extremely hard—for ten years.

As for what exactly is going on during those long periods of
preparation, it looks a lot like the acquisition of domain knowledge that
takes place during deliberate practice. It is certainly intensive and deep
immersion in the domain, frequently under the direction of a teacher, but
even when not, the innovator seems driven to learn as much as possible
about the domain, to improve, to drive himself or herself beyond
personal limits and eventually beyond the limits of the field. Gardner
looked back on the stories of the seven great innovators he studied and
saw so many common themes that he combined them into a story of a
composite character, whom he dubbed Exemplary Creator, or E.C. At
some point in adolescence or early adult life, “E.C. has already invested
a decade of work in the mastery of the domain and is near the forefront;
she has little in addition to learn from her family and from local experts,
and she feels a quickened impulse to test herself against the other leading
young people in the domain.” As a result, “E.C. ventures toward the city
that is seen as a center of vital activities for her domain.”
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We see some elements of deliberate practice apparent here: the large
investment in mastering the domain, the quest for more advanced
instruction, the constant pushing past the comfort zone. As that constant
pushing continues, eventually “E.C. discovers a problem area or realm of
special interest, one that promises to take the domain into uncharted
waters.” That journey can never be easy, and so here we see further
parallels with great performers in other realms: “E.C. works nearly all
the time, making tremendous demands on herself and on others,
constantly raising the ante. In William Butler Yeats’s formation, she
chooses perfection of the work over perfection of the life.” We have seen
these extremely demanding regimes before, whenever we have looked at
how deliberate practice has produced great performance.

Those examples largely from aesthetic fields are highly relevant for
business because many of the most important business innovations in
today’s world are right-brain, aesthetic creations. Many other vital
business innovations are in the realm of science, and here the notion that
too much knowledge may interfere with innovation is even harder to
support. Consider, for example, one of the most celebrated instances of
creative problem solving in all of twentieth-century science, James
Watson’s and Francis Crick’s discovery of the structure of DNA.
Professor Weisberg, in a detailed study, has shown that several other
distinguished scientists—including one, Linus Pauling, who would go on
to win a Nobel Prize for other work—were trying to solve the same
problem at the same time, each from a different perspective. If we
presume that too much familiarity with a problem is a disadvantage, then
we would expect to find that Watson and Crick came at this one
unburdened by the excessive data that clouded the thinking of the other
researchers. But in reality, the story was just the opposite. In those pre-
Internet days (the early 1950s), research findings were not disseminated
nearly as easily as they are today, and Weisberg has shown how Watson
and Crick came into possession of various papers, X-ray photographs,
and raw data, as well as an understanding of X-ray crystallography and
physics, that combined into a sum of critically important knowledge that
none of the others possessed in total. Specifically, Watson and Crick had
information leading them to deduce that the helix consisted of two
strands (Pauling thought it was three), and that the strands were on the
outside, with the “bases”—the steps in the spiral staircase—on the inside
(some researchers thought the bases projected outward from the strands).
They were able to calculate the pitch of the helix—the angle at which it
spiraled—and how the bases connected to each other.
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Watson and Crick were not the first to find each of these pieces of the
puzzle. Other scientists realized earlier that the helix must be double, not
single or triple, and two other teams beat Watson and Crick to the
realization that the strands were on the outside of the Yet Watson and
Crick were the first to solve the overall problem of DNA’s structure
because they, and they alone, had all the necessary facts. As Weisberg
concludes, “one does not have to assume that Watson and Crick were
different (or better) thinkers than the others. They simply had available
what was needed to develop the correct model of DNA, and the others
did not.”

If we’re looking for evidence that too much knowledge of the domain or
familiarity with its problems might be a hindrance in creative
achievement, we have not found it in the research. Instead, all evidence
seems to point in the opposite direction. The most eminent creators are
consistently those who have immersed themselves utterly in their chosen
field, have devoted their lives to it, amassed tremendous knowledge of it,
and continually pushed themselves to the front of it.

And what about evidence for the related notion that excessive
schooling is correlated with lower creative achievement? The
contradiction may amount to much less than it seems. Most obviously,
years of school may not be a very good measure of domain knowledge,
especially in certain realms. Someone with a Ph.D. in literature, for
example, has acquired considerable knowledge about the history and
interpretation of literature, usually of a specific type; but that’s quite a
different domain, requiring different knowledge and skills, from actually
creating literature. Indeed, in many creative fields the person who
pursues an advanced degree has consciously chosen a path that leads to a
professorship, not to a life of innovating in that domain; it makes perfect
sense that in these fields, those with the most years of formal schooling
would be less eminent as innovators.

In science and technology the situation is different. Advanced
education is absolutely required for creative problem solving in today’s
world; no one is going to cure cancer as a college sophomore. That’s the
reality of today, but remember that the study correlating higher education
with lower creative eminence covered the the period from 1450 to 1850.
For the first half of that period, science as we know it scarcely existed;
getting a high-level degree would not necessarily confer much scientific
knowledge in an era when the fundamental principles of the scientific
method were still unknown.
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For a research period that was in large part prescientific, it shouldn’t be
surprising that formal schooling and creative eminence in science didn’t
correlate. In short, in a wide range of fields, knowledge of the domain
may bear little relation to years of schooling.

The bigger picture is that the great innovators aren’t burdened by
knowledge; they’re nourished by it. And they acquire it through a
process we’ve seen before, involving many years of demanding
deliberate practice activities.

Inovation Doesn’t Strike – It Grows

From here it’s a short step to rethinking the popular view that great
creative achievements are without precedent, that they spring “into
sudden existence, like Minerva from the brain of Jupiter,” as an admiring
nineteenth-century author said of James Watt’s steam engine. A closer
look at notable innovations in business, the arts, and science (including
Watt’s steam engine) shows that they do not arise from nothingness; they
are not even remotely unprecedented. Innovation doesn’t reject the past;
on the contrary, it relies heavily on the past and comes most readily to
those who’ve mastered the domain as it exists.

Examples are everywhere, though none is more dramatic than
Picasso’s Les Demoiselles d’Avignon, deemed by art historians the most
important painting of the twentieth century. Both Weisberg and Gardner,
in their studies of creativity, consider it at length. It would be hard to
name a creative work that seems more disconnected from anything that
came before, with its grotesque inhuman faces on human bodies and
aggressive nudity; in 1907, this was scandalous. Yet even this shocking
creation was built up from many existing influences in art to which
Picasso had been exposed—ancient Iberian sculpture, primitive art of
Africa and the South Pacific, specific figures and compositions in
paintings of Cézanne and Matisse. None of that diminishes the painting’s
power; but extensive research has shown that even this landmark work
was not created out of nothing, as it may well seem, but was rather a
brilliant new combination and elaboration of elements that had been
developed over time and absorbed by an artist who had worked many
years at mastering his field.
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As in art, we also find this in science and technology, despite what we
may occasionally have been taught in school. James Watt did not invent
the steam engine, and what he did invent most certainly didn’t spring
into existence like Minerva from the brain of Jupiter. Many steam
engines had been invented before Watt went to work in 1763, and
several engines of the type invented by Thomas Newcomen were in
commercial use in Britain, pumping water out of coal mines. Not that
Newcomen invented the steam engine either; his device was
improvement on earlier machines, stretching back in a chain of
developments such that no individual can be said to have invented the
steam engine. The Newcomen engine wasn’t very efficient, and Watt’s
design was much more efficient. It was also, of course, a giant
innovation that through its role in the industrial revolution changed the
course of history. But it was not some previously unimagined conception
that burst forth like a miracle. Just the opposite: It came about because
Watt was trying to improve on what already existed, the Newcomen
engine, and his long training as a maker of scientific instruments gave
him the skills and knowledge with which to do it.

Similarly, Eli Whitney didn’t invent the cotton gin. Many machines
had been developed to remove the seeds from cotton bolls, and they
worked, but only with long-staple cotton, which wasn’t economical to
grow on a large scale. Whitney’s device, using many of the same
principles as existing machines, worked with short-staple cotton, and that
made all the difference. Again, none of this diminishes the importance of
the achievement; Whitney’s machine revolutionized the economy of the
American South and changed history. But it didn’t appear out of
nowhere; it was a brilliant improvement on existing designs that was
possible only because Whitney understood what came before.

The steam engine and cotton gin were two of the most significant
business innovations ever, and the stories of how such innovations come
about remain the same up until the present. From the telegraph to the
airplane to the Internet, they’re all adaptations and extensions of what
existed, made possible by great insights but entirely impossible without a
deep knowledge of, and reliance on, past achievements. Less exalted
innovations are no different. Inventor Jim Marggraff, who created the
popular LeapPad electronic reading system for kids and the FLY
computer pen, which digitizes and stores what you write, told the New
York Times that “each creation built on the work that went into making
the previous one.”
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In his experience, as in the experiences of other creators, innovations
don’t get easier to develop if you distance yourself from the problem.

Instead, “the aha moments grow out of hours of thought and study,” he
said. Douglas K. van Duyne, an Internet entrepreneur who cofounded the
Naviscent consulting firm, expressed the same view to the Times: “The
idea of epiphany is a dreamer’s paradise where people want to believe
that things are easier than they are.”

How Inovators Become Great

It’s important to realize that innovation on the scale of the FLY
computer pen, which may seem far removed from Beethoven’s
symphonies or Einstein’s theories, is not fundamentally different in type.
Until recently, researchers have often thought of creativity in two
categories: Big-C creativity, which yields famous, influential products
like the integrated circuit or Huckleberry Finn; and little-c creativity,
which produces everyday creations like a TV commercial or a florist’s
arrangement of flowers. But Ronald A. Beghetto of the University of
Oregon and James C. Kaufman of California State University at San
Bernardino have suggested that both types of innovation exist “on the
same developmental continuum,” and that the continuum extends even
further back than little-c creativity, to what they call mini-c creativity. In
this framework, “all levels of creative performance follow a trajectory
that starts with novel and personally meaningful interpretations (mini-c),
which can then progress to interpersonally judged novel and meaningful
contributions (little-c) and even develop into superior creative
performance (Big-C).”

This perspective is highly significant because it ties together the
evidence showing that creative achievement is attained in the same way
as other kinds of achievement. As Beghetto and Kaufman state, “Big-C
performance is more likely influenced by intense deliberate practice
within a particular domain than by some special, genetic endowment of a
few individuals.” As creativity scholars, they see the work of Ericsson
and his colleagues as providing “compelling empirical evidence in
support of this developmental perspective, demonstrating the important
role that deliberate practice plays in superior creative performance.”

http://www.go2pdf.com


That is, innovators become great in the same way that everybody else
does.

Yet we still face those research studies showing how people get stuck in
ruts when they deal repeatedly with the same kinds of problems. How
can these be squared with the experiences of real-world innovators that
we’ve seen? An answer emerges when we look more closely at the
research. In the famous water-jar experiments, subjects in a laboratory
setting were given jars and a series of five problems, each of which
could be solved by the same routine of filling and transferring in a
certain way. They were then given a group of different problems, one of
which could be solved only by a simpler procedure, which the subjects
were unable to see. That result seemed to show that too much familiarity
with a problem blinds a person to innovative solutions.

But if we step back and consider this situation, we see how different it
is from the cases of actual creative problem solvers. These research
subjects had not devoted themselves to the study of this domain or spent
thousands of hours understanding problems of this type; as far as we can
tell, everything they knew about this field was what they learned from
the five same-solution problems contrived by the researchers and
presented to them. If it then turns out that the subjects weren’t very good
at devising solutions to other, different problems, we should not be
surprised; we certainly shouldn’t suppose that this result tells us much
about the factors that help or hinder eminent innovators. These
experiments have been interpreted as showing what happens when
people become too immersed in solving problems of a particular type,
but they could be interpreted perhaps more plausibly, even compellingly,
as showing what happens when people have not immersed themselves in
their field of problem solving nearly enough. The experiments showed
that subjects with no previous exposure to the problems were able to find
a simple solution that the experienced subjects couldn’t see, but the
experiments didn’t involve subjects who would be of most interest to
us—those who had devoted major time and study to the problems.
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The research studies are interesting and justly famous, but they don’t
contradict what we’ve seen in the experiences of great creators and
innovators.

And what about those legends of great creative products appearing
suddenly and fully formed before their creators? The answer is simple:
They aren’t true. Coleridge may have been as good a public relations
man as he was a poet, or so believes one critic who says Coleridge made
up the dream story to help sell the poem. In any case, an earlier version
of the poem has been found, showing that Coleridge revised it
considerably before publication. Even in Coleridge’s own version of the
events, he says he faded into opium-induced slumber while reading a
seventeenth-century book called Pilgrimage, then woke to see his
famous poem that begins “In Xanadu did Kubla Khan/A stately pleasure-
dome decree . . .” As the critic John Lowes discovered, Pilgrimage
describes Khan’s city in a passage that begins, “In Xamdu did Cublai
Can build a stately Palace . . .” Coleridge, like all great creators, built on
an existing foundation.

Abraham Lincoln’s pen did not trace out the immortal words of the
Gettysburg Address on the back of an envelope while he was riding to
the battlefield; a number of drafts of the speech, on White House writing
paper, have been found. As for the original eureka moment, nothing in
Archimedes’ extensive writings, or in the writings of any of his
contemporaries, supports or even hints at the bathtub story. Scholars
have concluded that it’s a myth.
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work of deliberate practice begin, and how late in life is it effective? In
creative fields such as music, people may begin training when they’re
very young and keep working until they’re very old. What is the larger
meaning of this? Does achieving exceptional performance take longer
than it used to? If so, what is the role of the supporting environment?

It turns out that the power of deliberate practice extends very broadly
through life. We turn next to why that is so and what it implies.
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or her own, and a striking feature in the lives of great performers is the
valuable support they received at critical times in their development.
Certainly some great performers have had to fight poverty and
discouragement, but that’s not the same as lack of support. In virtually
every case, the supporting environment is critical.

It exists at several levels, some of which you can’t do much about—
though the findings on supporting environments at every level furnish
insight that’s valuable in shaping environments that you can control.
Dean Keith Simonton has observed that “expertise of the highest order is
most likely to appear in a particular sociocultural context.” For example,
Kenneth Clarke, the famous English art critic and author of Civilization,
believed that great art was usually created amid stability; you won’t get
many great statues or symphonies from residents of a city under siege.
Simonton’s research found that “exceptional creators are less likely to
develop during times of anarchy but are more likely to develop during
periods of political fragmentation, when a civilization is divided into
numerous independent states,” which is a pretty good description of
Renaissance Italy. Cultures encourage or discourage specific pursuits at
different times. In Western cultures today you’ll get plenty of support for
medical research into a cure for cancer, but two hundred years ago phony
cancer cures were so prevalent that you would have been regarded as a
dangerous charlatan.

If the culture is at one end of the spectrum of supporting
environments—the widest, most immutable part—then at the other end
is the home, and wide research suggests that it is by far the most
important part. The circumstances in which people begin developing in
their eventual field of achievement can make a major difference, and
even in business and other domains where development often begins
later than childhood, findings about effective supporting environments in
the home hold larger lessons that can be applied more generally.

The greatest value of a supporting home environment is that it enables
a person to start developing early. We’ve seen that in a few specialized
fields, such as baseball pitching and ballet, the body can be adapted in
critical ways only at early ages, after which the bones calcify and the
changes become impossible; the pitcher will never get his arm back and
the dancer will never turn her feet out as fully as necessary. Brain
adaptations seem to follow a similar pattern in at least a few cases.
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Violinists’ brains devote more territory to the workings of the left
hand—the one that plays the notes—than do other people’s brains, and
also more space than is devoted to the workings of their own right hands,
with the effect much more pronounced in people who started their music
study at an early age. A separate effect involves myelin, the substance
that wraps slowly around neurons with practice, insulating and
strengthening key connections in the brain. Practice in childhood causes
myelin to build up more than does practice in adulthood. A study of
professional pianists found that the more practice they did before age
sixteen, the more myelin they had in the critical parts of their brains.
Starting early holds advantages that become less available later in life.

Yet even more important than these advantages is a different factor,
and that is the simple matter of time and resources. As we have seen
repeatedly, becoming world-class great at anything seems to require
thousands of hours of focused, deliberate practice. For example, the top-
ranked violinists in the Berlin study had accumulated about ten thousand
hours of practice by age twenty, at which point they were practicing
some twenty-eight hours a week and spending many additional hours
studying, taking lessons, preparing, and organizing. For an adult facing
the responsibilities of a family and a career, devoting that kind of time to
purely developmental activities—activities that cost money rather than
earn money—would be exceedingly tough. Only in childhood and
adolescence will the time typically be available.

That reality creates another advantage to starting early, a competitive one
that we’ve considered before. In any field where people can

http://www.go2pdf.com


http://www.go2pdf.com


http://www.go2pdf.com


http://www.go2pdf.com


http://www.go2pdf.com


http://www.go2pdf.com


http://www.go2pdf.com


science skills, and sometimes much more specific skills as well, that
would equip them for the growing industrial economy. But later, as the
country got richer, high school curricula expanded beyond job skills into
all corners of the liberal arts. More students went on to college, the great
majority pursuing liberal arts majors. It became a mark of the developed
world’s twentieth-century prosperity—many would say one of its
proudest achievements—that a full, rounded, advanced education came
within reach of almost everyone. Your work and daily life might never
require you to know Homer or Shakespeare or the history of Russia, or,
for that matter, trigonometry or chemistry. But there’s more to life than
work, and knowing these things enriches your life and makes you a more
fulfilled person.

Seen from that perspective, the idea of adults deciding to sacrifice
their child’s broad education in order to put little Max or Ashley through
hours of daily training to become a top-notch business executive by age
twenty-one seems barbarous. And maybe it is. But as we think about it,
let’s keep a couple of points in mind.

First, our society has very little problem with kids being directed
toward fields other than business at early ages. No one seems to think
that Earl Woods was a bad father for directing Tiger emphatically toward
golf from the age of eighteen months. On the contrary, he seems to have
been a wonderful father, and his son adored him. Nor do we seem to
mind when young achievers in other fields sacrifice a broad education in
order to focus on their chosen domains. A bit of tut-tutting followed
LeBron James’s decision to go straight from high school to pro
basketball, but now that he’s enormously wealthy and popular, that’s all
forgotten. The Polgar sisters learned enough about nonchess subjects to
pass the required exams, but they never went to school at all;
nonetheless, the Hungarian public hailed them as national heroes. In
these and other cases of high achievement at early ages, the brilliance of
what has been achieved blots out any sight of what has been given up. If
similar techniques were applied to early training in business, and similar
results produced, would the same effect follow?
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Second, even if we reject the notion of purposefully turning five-year-
olds into future banking executives or textile plant managers or retail
strategists, other societies may not hesitate. Fast-developing nations in
Asia, Africa, and Latin America will view the research on early
development from their own perspectives, and there’s no reason to
assume they’ll be just like ours. If governments or families in some of
these countries decide to focus on turning out managers who are whizzes
at age twenty-one and will just keep getting better, we will have to
confront that reality and perhaps think again about our own views.

Defying Age

Our look at how some people reach remarkable heights at early ages
should not obscure an important fact about age and achievement: Even
when young people perform exceptionally, they usually develop further.
Yo-Yo Ma was a world-famous cellist at age twenty, but he was much
better at forty. Jamie Dimon was an amazingly accomplished financial
services executive at age twenty-nine, but he was much better at fifty, as
CEO of JPMorgan Chase. The reality of continued improvement over
many years has led researchers to study how great performers develop
over their lifetimes. The findings illuminate how performance is—and
isn’t—affected by advancing age.

One of the best established and least surprising findings in psychology
is that as we age, we slow down. Remembering things, solving
unfamiliar problems—these take about twice as long in our sixties as
they did in our twenties. We move more slowly. Coordinating our arms
and legs is more difficult. We’ve all seen it happen, and anyone in their
thirties or beyond has experienced it. So we might reasonably suppose
that this unavoidable trend spells doom for excellent performance. If our
minds and bodies deteriorate with the march of time, there would seem
to be nothing we can do to maintain top-level performance beyond a
certain number of years.

Thus it’s surprising to find that this isn’t true at all, and not just in a
few notable cases, but generally.
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Somehow, excellent performers manage to continue achieving at high
levels well beyond the point where age-related declines would seem to
make that impossible.

Example: On January 10, 2008, the New York Philharmonic made an
announcement that shocked those who were intimately familiar with the
orchestra as well as those who knew nothing about it. The news was that
Stanley Drucker, the Philharmonic’s principal clarinetist, would retire
after the 2008-2009 season. That surprised aficionados, because Drucker
was such a fixture of the Philharmonic that it was hard to imagine the
orchestra without him. But it surprised nonfans even more because it
seemed impossible to believe: By the time of his retirement, Drucker
would have been performing with the Philharmonic for sixty-one years.
Possessing what must be one of the working population’s shorter
résumés, he joined the orchestra at age nineteen and would be retiring at
eighty.

Cases of people working for the same employer for extremely long
times are not rare, but this is different. How could anyone as old as
Drucker possibly perform at the level required of the lead clarinetist in
one of the world’s preeminent orchestras? How could he move his
fingers fast enough? How could he remember long clarinet concertos,
which he continued to perform from memory as a soloist?

Research reveals an answer that applies across fields. Studies in a very
broad range of domains—management, aircraft piloting, music, bridge,
and others—show consistently that excellent performers suffer the same
age-related declines in speed and general cognitive abilities as everyone
else—except in their field of expertise. For example, a study of older
expert pianists found that their general processing speed had declined
just as their age would predict. Among the general population this
decline is evident in many ways. Psychologists measure how fast people
can push a button in response to a question on a screen or how fast they
can tap their fingers or coordinate finger movements; all these things
slow down with age. But while excellent pianists slowed down like
everyone else in how fast they could respond to a choice on a screen,
which is not a skill that makes much difference to a pianist, they didn’t
slow down at all when it came to piano-related skills like finger tapping
or finger coordination. They could do those things as if they hadn’t aged
at all. It’s the same story in many other fields.
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When it comes to tasks that are part of their domain of expertise, great
performers can keep performing at a high level even after their skills
outside their domain have deteriorated.

In light of what we’ve seen about the nature of great performance, this
finding shouldn’t be surprising. After all, we’ve seen repeatedly that
great performance doesn’t come from superior general abilities; it comes
from specific skills that have been developed in a particular way over a
long period of time. So it makes sense that when general abilities decline
with age, that decline need not affect the specific skills that undergird
great performance. It need not affect them—yet there must be more to
the story, because of course there are plenty of great performers whose
skills do indeed decline with age. For every Stanley Drucker, there are
many others whose names we’ve forgotten, high-level performers in
many fields who faded away after brief, successful careers. So why do
some carry on, but not others?

The explanation seems to be the factor that made them excellent
performers in the first place, deliberate practice. Just as mere experience,
even decades of it, is not enough to make anyone a great performer,
neither is it enough to defy the effects of age, even in a person’s field of
specialization. Several studies have shown that just continuing to work at
a job is not enough to stave off age-related declines. Architects have
presumably developed strong spatial abilities, for example, but in a study
of architects who were not distinguished except by continued
employment, those abilities declined predictably with age. It takes
something more, and what it takes is effortful, focused, designed
practice. Those expert pianists who maintained their piano skills as they
aged were compared with a sample of amateur pianists, some of whom
had forty years of experience but had long since given up anything that
could be called deliberate practice. The amateurs, unlike the experts,
suffered predictable, across-the-board age-related declines.

The reason deliberate practice works in this way is no mystery, for
we’ve already seen the effect. In general, well-designed practice,
pursued for enough time, enables a person to circumvent the limitations
that would otherwise hold back his or her performance, and
circumventing limitations is the key to high performance at an advanced
age. In a study of excellent chess players, the older ones chose moves
just as well as the younger ones, but they did it in a different way.
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They didn’t consider as many possible moves because they couldn’t, but
they limitations is the key to high performance at an advanced age.

In a study of excellent chess players, the older ones chose moves just as
well as the younger ones, but they did it in a different way. They didn’t
consider as many possible moves because they couldn’t, but they
compensated through greater knowledge of positions.

More generally, continued deliberate practice enables top performers
to maintain skills that would otherwise decline with age, and to develop
other skills and strategies to compensate for declines that can no longer
be avoided. That approach can work for a long time. The piano virtuoso
Wilhelm Backhaus said that in his fifties he increased his practice of
études, which he felt he needed in order to maintain his technical skills.
At a later age, the pianist Arthur Rubinstein felt that he could no longer
play as fast as he used to, but he developed a strategy for compensating:
In the passages preceding the fast ones, he would slow down more than
he used to, so the following passages, even though he played them
slower than in the old days, would seem faster by contrast. He continued
to perform publicly, to great acclaim, until he was eighty-nine.

Just as improved methods of practice have raised standards of
performance in virtually every field over time, they are also enabling top
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Chapter Ten

Where Does the Passion Come From?

Understanding the deepest question about great performance

Consider what Shizuka Arakawa had been through by the time she won
the gold medal in figure skating at the 2006 Winter Olympics in Turin,
Italy. She was twenty-four and had been training as a skater since age
five. Winning the gold requires flawless performance of moves that the
rest of us would consider simply impossible; Arakawa’s specialty was
something called a layback Ina Bauer—bending backward almost double
with the feet pointing in opposite directions—leading into a three-jump
combination. Perfecting such moves requires huge quantities of practice,
and falling down during much of it. For Arakawa it took nineteen years.
A study of figure skaters found that sub-elite skaters spent lots of time
working on the jumps they could already do, while skaters at the highest
levels spent more time on the jumps they couldn’t do, the kind that
ultimately win Olympic medals and that involve lots of falling down
before they’re mastered.

Falling down in figure skating means landing on your behind,
protected only by a thin costume, on hard, cold ice. A few moments with
a calculator tell us that by an extremely conservative estimate,
Arakawa’s road to the gold medal involved at least twenty thousand
derriere impacts on an unforgiving surface. But they paid off. The results
included Olympic glory, national adoration, and the suddenly
fashionable use of “Ina Bauer” as a vogue word throughout Japan.

Arakawa’s story is not just impressive in itself but also valuable as
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