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INTRODUCTION

fantasy and reality, not by “looking inside.” Knowing oneself is crucial, but it
is usually the outcome of—and not a first input to—the reinvention process.
— Herminia Ibarra, Professor of Organizational Behavior at LBS

David Epstein is the author of Range: Why Generalists Triumph in a Specialized World, and The
Sports Gene, which has been translated in 18 languages. He was previously a science and
investigative reporter at ProPublica, and prior to that a senior writer at Sports Illustrated, where he
co-authored the story that revealed Yankees third baseman Alex Rodriguez had used steroids. His
writing has been honored by an array of organizations, from the National Academies of Sciences,
Engineering, and Medicine, to the Society of Professional Journalists and the National Center on
Disability and Journalism, and has been included in the Best American Science and Nature Writing
anthology. His story “Following the Trail of Broken Hearts,” on sudden cardiac death in athletes,
was chosen as one of the top 100 stories of the last 100 years by Columbia Journalism alumni.
David has master’s degrees in environmental science and journalism, and is reasonably sure he’s
the only person to have co-authored a paper in the journal of Arctic, Antarctic, and Alpine Research
while a writer at Sports Illustrated. He has worked as an ecology researcher in the Arctic, studied
geology and astronomy while residing in the Sonoran Desert, and blithely signed up to work on the
D-deck of a seismic research vessel shortly after it had been attacked by pirates. An avid runner,
he was a Columbia University record holder and twice NCAA All-East as an 800-meter runner.

One of the ironies of hosting a podcast known for
its topical range is that I’ve developed a way of
systematizing “range learning.” In order to have a
life, which I lacked in the first year and a half of
doing this show, I’ve developed a method for
spending less time preparing for my episodes,
while still putting together durable roadmaps for
each conversation in the form of these rundowns.
Reading David’s book was a reminder that I’m no
longer sticking to my own learning principles. It’s
given me cause for reflection…
Reflections aside, this book is full of powerful
observations, engaging anecdotes, and heavily
cited empirical findings. One of the things that I
found particularly intriguing was this idea that
what “rangey” learners are particularly good at is
creating more abstract models or frameworks for
tackling problems. This comes up time and again,
whether in the form of metaphors or analogical
thinking. The topic is introduced as part of a
chapter dealing with the findings of James Flynn
(now known as “the Flynn effect”), a professor of
political studies who noticed that IQ scores
seemed to have been rising—three points every
ten years—for the past century. On the parts of
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Flynn Effect – the demands of modernity have caused rises in IQ

Abstraction leads to more authentic encounters with reality.

WHY DO I CARE?
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Wicked Learning Environments

Abstract Thinking – Improvisational Learning – Thinking in Vectors

Interdisciplinary thinking in the modern
world.

the test that gauged material picked-up in school or with independent reading or study—general
knowledge, arithmetic, vocabulary—scores hardly budged. It was performance on more abstract
tasks that are never formally taught, like the Raven’s Progressive Matrices, or “similarities” tests,
which require a description of how two things are alike
Exposure to the modern world has
that skyrocketed. The conclusion was that exposure to
made us better adapted for complexity,
modern work with self-directed problem solving and
and that has manifested as flexibility,
nonrepetitive challenges was correlated with being with profound implications for the
“cognitively flexible.” The ability to move freely, to shift breadth of our intellectual world. —
from one category to another, is one of the chief David Epstein
characteristics of “abstract thinking,” or what computer
science professor Jeannette Wing calls “computational thinking,” which she describes as “using
abstraction and decomposition when attacking a large complex task…it is choosing an appropriate
representation for a problem.”
This really resonates with me. The entire premise of Hidden Forces is baked into the idea that the
forces driving the changes we see in the world operate below the surface of experience. The further
down you travel, the more powerful and broad the impact of the force you identify will prove to be.
This is what Tim O’Reilly calls “thinking in vectors.” The effects of these forces are non-linear. The
feedback produces what economist Robin Hogarth has called “wicked learning environments.”
Hogarth describes wicked environments as being ones in which feedback in the form of outcomes
of actions or observations is poor, misleading, or even missing. In contrast, in kind learning
environments, feedback links outcomes directly to the appropriate actions or judgments and is both
accurate and plentiful. In determining when people’s intuitions are likely to be accurate, this
framework emphasizes the importance of the conditions under which learning has taken place.
Kind learning environments are a necessary condition for accurate intuitive judgments, whereas
intuitions acquired in wicked environments are likely to be mistaken. The reason I’ve covered so
many different topics on the podcast is because I believe that interdisciplinary thinking is necessary
for developing the types of models that can do well against wicked problems. Further to the point,
our world is constantly changing, faster and faster each year, and “staying ahead of the curve” isn’t
just about downloading more and more new information, but also about developing the sort of
cognitive flexibility that allows you to excel in the face of problem types you’ve never encountered

How You Learn is More Important Than What You Are Taught

before. A great example actually comes to us from almost fifty years ago (1970 to be exact), where
the crew and Mission Control of Apollo 13 had to improvise new procedures in order to prevent
catastrophe. Two days into the mission, an oxygen tank in the command and service module failed.
The module soon lost all its oxygen and had to be shut down to conserve its remaining resources
for reentry, forcing the crew to transfer to the lunar module as a lifeboat. The lunar module was
designed to support two men on the lunar surface for two days, but it needed to be retrofitted in
order to support three men for four days. This required a feat of improvisation that has become
legendary both within and outside of NASA.
This leads to another powerful observation Breadth of training predicts breadth of transfer. The
more contexts in which something is learned, the
from David’s book, which is that how you learn
more the learner creates abstract models, and the
is arguably more important that what you are
less they rely on any particular example. Learners
taught. Indeed, in many cases, what you are become better at applying their knowledge to a
taught can be far more dangerous than any situation they’ve never even seen before, which is
bad habits you might pick up on your own the essence of creativity. — David Epstein
(exceptions might exist in domains like sports,
where bad form developed early can take years to undo). “It’s strange,” says Jack Cecchini, “that
some of the greatest musicians were self-taught or never learned to read music. I’m not saying one
way is the best, but now I get a lot of students from schools that are teaching jazz, and they all
sound the same. They don’t seem to find their own voice. I think when you’re self-taught you
experiment more, trying to find the same sound in different places, you learn how to solve
problems…I could show somebody in two minutes what would take them years of screwing around
on the fingerboard like I did to find it … It’s slow, but at the same time, there’s something to learning
that way.” Or, to quote Herminia Ibarra, we learn who we are “in practice, not in theory.” I think we
are conditioned to believe that people who teach themselves how to play an instrument or who start
a successful company in an industry that they know nothing about are naturally brilliant and that
the manner in which they learned is secondary—that it's nothing more than the signature of their
genius. I think it's less intuitive for people to imagine that the manner in which we learn is more
integral than some fundamental predisposition for any particular sport or discipline. There's
something about throwing oneself into the deep end that can't be replicated by any course or
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What do we mean when we say “abstract thinking?”

Is abstract thinking like hidden forces or vectors?

Getting Started — Q: How did the idea for this book come about? Q: What were you hoping to
answer when you began your research? Q: What is your process like?
Hidden Forces — You talk about strategy vs. tactics or that people who are more successful in
wicked environments seem to find ways of thinking more abstractly about a broader set of
problems, whereas tactic-oriented thinkers try and match a specific problem with a known set of
possible solution. I talk about this in terms of discovering the “hidden forces.” O’Reilly talks about
this in terms of “thinking in vectors.” Your use of the term “abstract thinking” is what resonates most
with me. Q: Is my understanding of abstract thinking correct?
Abstracting Away the Newness — Q: Could it be that in a more rapidly changing world, thinking
abstractly means that you are able to think more successfully in the face of ever newer problems?
In other words, we cannot expect the world to be roughly as it was during our parents’ age, and

We Are Our Experiences

prescribed reading in my view. Isn't this what is meant by the classic adage "it's the journey that
matters?" Perry Klebahn says "don't get ready, get started." I feel like all of these different lessons
converge on the same observation from different angles. The observation is that not only do our
experiences play an important role in shaping who we are, but that our experiences are, in a very
real sense, who we are. Shortchanging the process of self-discovery that derives from action and
exploration is to shortchange the individual him/herself that emerges from that complex interaction
with the world. There are no shortcuts to personal development. It's all necessary. Worry is the only
thing wasted. This observation, that we are our experiences, and that you can’t shortchange
progress is something I’d very much like to explore in this conversation.
It seems plausible that in our rapidly changing world, the models our parents relied on to make their
way through the world become ever less relevant to the types of problems we encounter in our own
time. Automation and the types of problems that computers are better at (range-bound problems
with repetitive tasks) mean that not only do we rely on abstract thinking to help make sense of this
new world, but abstract thinking is more likely to make us relevant in a world where new entities
(computers) are able to do the things once
The ability to move freely, to shift from one category
tasked to humans.
to another, is one of the chief characteristics of
‘abstract thinking.’ — Alexander Luria
ABSTRACT THINKING
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Is the world more complex or is it that we are more aware of the complexity?

Analogical Thinking – extracting the principle behind the analogy (the Fortress Story – pg. 106)

therefore, we cannot successfully navigate it by relying on the same problem-solution matrix.
Complexity & Wickedness — Q: How much of the abstract Language in fact bears the same
thinking is a result, not of the increased complexity or relationship to the concept of mind
wickedness of the world, but of our increased awareness of that legislation bears to the concept
it? Q: In other words, if we recognize that the world is more of parliament. — Jonathan Miller
complex than our simple models once suggested it was,
does it seem reasonable that we should step away and take a more abstract view of the problem
and search for patterns in the landscape?
Martian Tennis — Q: What are examples of some of the most wicked learning environment? Q:
Where does a hospital emergency room rank?
What’s Driving This? — Q: What does the Flynn Effect tell us about what’s happening? Q: Might
people have performed better on IQ tests before the industrial revolution? Q: What factors do you
believe are most responsible for the increased fitness of abstract thinking in the world today?
Pre-Industrial → Industrial → Information Age — Q: Are we becoming more like our hunter
gatherer ancestors, who were said to actually be more intelligent in similar, abstract ways?
Specialized Educating — Q: During the same time In the far north, where there is snow, all
as people seem to be getting better at thinking bears are white. Novaya Zemlya is in the far
abstractly, it seems that our schooling is becoming north and there is always snow there. What
more specialized – why?
color are the bears? Typical response: "I
Linguistics, Analogies, and Metaphors — Q: don't know. I've seen a black bear. I've never
How much of this abstraction shows up in our seen any others. … Every locality has its
language? Q: Since we also need to name new own animals." By contrast, a man who has
things, does our language become more abstract just learned to read and write responds, “To
and/or fluid? Q: Do terms become more mailable, go by your words, they should all be white.”
— Luria & Cole, Cognitive Development: Its
since standard definitions become less meaningful?
Social and Cultural Foundations
Q: Does this increase the need for metaphor or
analogy? Q: Is there evidence to support the idea that people who speak multiple languages have
broader advantages in thinking creatively than people who grow up speaking only one language?
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Learning How to Formulate the Right Questions — Fermi Problems

The Learning Benefits of Exposure to Totally New Environments

RANGE THINKING
Cognitive Flexibility — Q: How much of the performance gains seen by range thinkers is the
result of physiological brain changes that just make it easier to learn anything new with greater
ease? Q: In other words, how much of this it the exposure to a broader set of things that makes
people better able to adapt to new learning environments because they have seen more (and
therefore, new learning environments are “less new”) and how much of it is because they have
developed a brain that learns new things better, regardless of what that thing is or where it came
from (i.e. they would perform better in an alien world than their peers)?
Diminishing Returns to Inverted Scale — Q: Is it possible that some of what we are seeing is a
result of the fact that there are diminishing returns to inverted scale—the more specialized and
granular you get, the smaller the benefit? Q: In other words, it seems possible that the energy
required to gain an additional unit of expertise grows exponentially, whereas the same amount of
information can be acquired at a fraction of the cost when exploring new terrain?
Categorically New vs. Microscopic Discoveries — When I was living in Italy for the first time, I
noticed that my memory seemed to improve, because everything was so new. The feeling of time
passing also slowed down. Q: Could it be that categorically new information makes a bigger
impression than some microscopic discovery, and that therefore, the potential scope and impact of
that information on problem solving is greater?
Questions’ vs. Answers — You write in the book: “As one oncologist put it, “The difference
between winning Jeopardy and curing all cancer is that we know the answers to Jeopardy
questions. With cancer, we’re still working on posing the right questions in the first place.” Q: What
does the literature say about the type of learning environments that cultivate people’s abilities to
formulate insightful questions? Q: Does range learning generate more insightful questions?
Fermi Problems & Approximating the Truth — It seems like Fermi problems require one to come
up with many smaller questions in order to answer the larger question posed at the top (e.g. How
many piano tuners are there in Chicago?) Q: How does range learning/thinking help with solving
these types of problems?

Entrepreneurial Paradox of Inside Thinking — Importance of Play — Individually Integrated Information — Wartime Collaboration

Lateral Thinking
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Vannevar Bush and Cold Spring Harbor

MISCELLANEOUS
Combinatorial Innovation — The example of Claude
Shannon, who combined Boolean algebra with electrical
engineering to create information theory seems like it
supports the idea that some of the advantages
documented are the result of combinatorial learning. In
fact, his mentor at MIT, Vannevar Bush, thought it was
important for his mathematicians and scientists to be
flexible, to be open to studying new fields, and he was
the one that reportedly urged Shannon to go to New
York’s Cold Spring Harbor to study genetics. Q: How
much of this is just about the simple fact that innovative
ideas often come not from digging deeper, but from
combining knowledge and insights gathered from further
afield?
War-Time Innovation — Q: Have you studied the
period of WWII and the innovation that occurred? Q:
How much of that do you think was a result of people
from so many disparate domains being thrust into a
common cause?
Superman or the Fantastic Four? — Q: Is it better to have a “dark horse/superman” type who
integrates all that desperate learning and information within one brain or a team of people who
each have expertise in all of those different fields? Q: What does the research say on this?
Lateral Thinking with Withered Technology — Q: Would you please share the story of Gunpei
Yoko and his approach to innovation using far-flung, yet technologically outdated technologies in
order to outflank his competitors? (e.g. Game & Watch series, Gameboy, D-Pad, etc.)
Unstructured Play — Bringing it back to Claude Shannon…he was well known for being a
“tinkerer.” He famously built a flame-throwing trumpet for his son and road around on a unicycle
juggling bowling pins. He also finished his work on information theory while he was working at Bell
Labs on other projects, effectively as a “side project.” Q: How important is play in aiding the types
of people you have studied? *** The Importance of Being Little (Erika Christakis)
Outsider Advantage — Q: Does range learning allow people to “import” the advantages typically
conferred to outsiders, who are able to see the world “differently?” Q: In that sense, does it replicate
some of the intangible advantages of what Robert Ezra Park and Everett Stonequist dubbed the
“marginal man theory,” (“…his mind is the crucible in which two different and refractory cultures
may be said to melt and, either wholly or in part, fuse.” – R.P.)?
Inside Thinking & Entrepreneurship — Q: How do we
square the insights gained from research that says we
drastically overestimate our chances of success when
making judgements based on the details of a particular
project that is before us with the type of courage needed
to launch a new venture that is almost certain to fail? I
don’t know any entrepreneurs who begin a project with
the expectation that they are going to fail. They may
know it intellectually—as a statistical fact—but they
don’t feel that way. Q: In other words, how do you
advise people to behave in the face of this evidence?

Advantages of an Autodidact Unintended Consequences on Systemic Risk-Tolerance

Learning without a Goal in Mind
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We Are Our Experiences

Outsider Macro-Paradox — Q: I wonder what the macroimpact on the economy would be if everyone was applying
such a rigid framework to innovation? Q: Wouldn’t we all be
constrained by a self-reinforcing risk aversion? (i.e. the
number of businesses that can succeed isn’t going to change,
but if we are all making decisions about risk by looking at
some arbitrary benchmark, overall risk-taking in the economy
and thus innovation, would drop) ***Keplerian Thinking
Embracing Failure — Q: How much of an impediment to
learning is a fear of failure and is learning to embrace failure
integral to the type of learning we are describing here?
Direct vs. Self-Directed Learning — Q: Do we know if one
type of learning is better correlated with abstract learning? Q:
What role does self-directed learning play in the overall
process outlined in your book?
Goal Oriented vs. Free Learning — There seems to be
something powerful in learning “without intention.” Without a
specific outcome in mind. Just learning for the love of
learning. Q: Is there a difference between learning with a
specific goal in mind or learning without a goal?
We Are the Path We’ve Taken — When most of us think of exceptional people who were selfmade or self-taught, I wonder if we consider their process as being particularly important. Q: Do
we just see it as the path that they took towards their inevitable destiny? “It was their destiny that
blasted a path through the bedrock,” we say. How they got there may be interesting but it is one of
many paths that this fully-formed genius now standing at my doorstop could have taken.” Q: What
if the path we take is just as, if not more important than the initial conditions or even the
environment? Q: Does this fall outside the traditional
nature vs. nurture paradigm, in that what we are talking It's good to have an end to journey
toward; but it is the journey that matters,
about here has to do with identity, and identity is the sum
in the end. — Ernest Hemingway.
total of experience?
Self-Taught Genius — Q: What would happen if you took two, genetically identical children with
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Supervised vs. Unsupervised Learning
The Dangers of Closing Yourself Off to New Possibilities

Where does the intelligence to teach oneself come from? Do we underestimate its value?

a propensity for jazz and allowed one to teach him/herself and the other to be taught by a worldclass jazz musician? Q: How integral is the self-teaching process to cultivating range learning? Q:
Can this also be achieved through supervised learning so long as the coursework is interdisciplinary
or is there a level of self-curation that is required? Q: Where does this intelligence to teach oneself
come from? This feels a lot like unsupervised machine learning…
Short-term Planning — This idea of not proceeding with a clear long-term plan feels
counterintuitive. I do this, but I feel like this has also prevented me from being an effective manger.
That said, the idea of not closing yourself off by creating a long-term plan does resonate with me.
It seems that not having a plan leaves one open to new ideas, or as Hesselbein would say, “you
have to carry a big basked to bring something home.” Q: Is short-term planning really another way
of saying that we should focus on what is before us because (1) we don’t know what the future will
bring, and therefore, trying to plan for it is pointless and (2) by planning for something that we’ve
imagined today, we close ourselves off to the infinite possibilities that tomorrow will bring?
Cult of the Head Start — Reading Van Gogh's letters makes me think about how we often spend
years needlessly grieving over what we believe has been “time lost” chasing the wrong dream or
taking the wrong path. It makes me think about how much time we actually waste trying to force
ourselves into one profession or another for fear of falling behind or out of concern for what others
will think of us. This second point is more akin to what David Epstein refers to when he talks about
“the trouble with too much grit.” On the one hand, there doesn’t seem to be much of a dilemma
here. We could tell people to “follow their bliss,” as Campbell advised. "Do what you love and the
money will follow." "Do not concern yourselves with external measures of success. These are only
shadows. etc., etc.," Unfortunately, this doesn’t solve the problem Van Gogh encounters when he
likens himself to a caged bird in spring who feels deeply that it is time for him to do something
important but cannot recall what it is, and so “bangs his head against the bars of his cage. And
then the cage stays there and the bird is mad with suffering.” I've experienced this in my own life.
My twenties felt a lot like what Van Gogh describes. I felt that I was wasting my life typing away in
cubicles or sitting in boardrooms that felt like cages. I knew my bliss was “somewhere.” If only

Optionality in the Context of Age
Why is Harder Better for Learning?

The Power of Improvisation
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Sampling Period

someone could point me towards it. It’s easy to say that the path is windy and “pockmarked with
asteroids,” to quote Jerry Colonna, but when “you're in it” that moment can feel very scary and
oftentimes hopeless. Q: How do we resolve this discrepancy between “knowing the path and
walking the path,” as Morpheus says?
Q: How can we learn to walk confidently The sampling period is not incidental to the development
of great performers—something to be excised in the
without knowing where we are going?
interest of a head start—it is integral. — David Epstein
VARIOUS IMPLICATIONS
Too Many Options — I wonder if having too many options when you are younger is problematic.
Maybe there is a sweet spot between having too many and too few. Q: How do we think about
optionality in the context of age? Q: Is there such a thing as having “too many options” when we
are young?
Harder Practice, Easier Fight — The rhesus monkey experiment shows that the harder you make
the practice, the better the performance in real life which feels intuitive. Can you explain these
findings in more detail? Q: What about the difficulty of the experience makes the learning better?
Q: How do you differentiate between something that is just hard vs. something that’s just hard for
you? (i.e. sampling vs. grit)
Improvisation & Exposure to Talented People — The improvisational theatre “Second City” has
produced an enormous number of comedians. Q: Is there a connection between engaging in
improvisation and success? Q: What about the fact that they also were meeting and spending time
with lots of other talented people?
It’s easier for a jazz musician to learn to play
Varying Incentives to Range Learning — Q: classical literature than for a classical player to
How do we overcome the fact that in certain learn how to play jazz. The jazz musician is a
fields people are incentivized to avoid broad creative artist, the classical musician is a reexposure through practice like in medicine creative artist. — Jack Cecchini
(e.g. taking on difficult cases or expanding your
casework to new types of diagnoses), where even within a specific domain, the threat of litigation
can make an otherwise curious physician extremely risk averse?
Falling Behind — We hear this constantly, that parents are afraid that their kids will “fall behind.”
Q: Can we examine what, exactly, their concerns speak to? Q: Is this about falling behind socially,
and is there a risk that this will lead to larger implications?

Doing it Wrong — You have made a point that “screwing up” or being free to make mistakes (loose
culture a la Michelle Gelfand) can be beneficial to learning more deeply. I can’t tell you how many
times I spent hours and hours writing and editing a story or a passage, only to delete it all and write a
final version of something totally different, from scratch. Q: What is it about “doing it wrong” or being
free to “screw up” that aids in learning? Does this also apply to sports? Q: How do we think about
this in other domains?
When entire specialties grow up around
Domains — Q: Where does this type of learning devotion to a particular tool, the result can
be disastrous myopia. — David Epstein
produce the greatest benefits? Sports? Music?
Methods — You mention some learning methods like “spacing, interleaving, making-connections,
testing, etc.” Q: Can you break down what these mean and how we can apply them to our learning?
Challenger vs. Apollo 13 — You examine the case of the Space Shuttle Challenger disaster in
some depth as a way of talking about the problem with sticking to familiar tools, processes, or
protocols, even when circumstances dictate looking elsewhere for answers. Q: Can we compare
the Challenger disaster to how Apollo 13 mission control responded? Q: Could the adherence to
process in the case of the Challenger disaster reflect what happens as organizations grow older—
they become process oriented? Q: Is this also about doing what is perceived to be “safe?”
Double-Down on Tools That Aren’t Working — Q: Why do people struggle to learn with
experience when they already have a protocol that they are comfortable applying to a given
problem, even when that protocol no longer seems to be working? Q: Do people need permission
to break with protocol? (tight vs. loose cultures) *** Daniel Kahneman’s “Retreat to the Familiar”
Dark Horse Project —The Dark Horse Project is a long-term study of how women and men
achieve success by harnessing their individuality. Most traditional research on success asks the
question, “What is the best way to achieve success?” We are instead asking, “What is the best way
for you to achieve success?” Q: Do you think there may be too much reliance on cookie-cutter
approaches to self-help or life-hacking?
Future Focus — Q: If the trends towards more automation continue, what does your research
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suggest about how we should approach learning and what types of skills will be most valuable in
the future? Q: How should public policy change in response?
Romantic — For all its practical and very well-considered and thought-through insights, your book
has a romantic side to it. There’s a hidden message that is captured in Herminia Ibarra’s point
about finding out who we are “in practice, not in theory” and it is personified by Frances Hesselbein,
who becomes “the best CEO in America” according the Peter Drucker, simply by doing what is needed
and answering the call. Q: Does this idea that your insights are somehow compatible with a more
romantic view of life resonate with you?
I did not intend to become a leader, I just learned by doing
what was needed at the time. — Frances Hesselbein
QUOTES:
We learn who we have become—in practice, not in theory—by testing fantasy and reality, not by
“looking inside.” Knowing oneself is crucial, but it is usually the outcome of—and not a first input to—
the reinvention process. Worse, starting out by trying to identify one’s true self often causes paralysis.
While we wait for the flash of blinding insight, opportunities pass us by. To launch ourselves anew, we
need to get out of our heads. We need to act. — Herminia Ibarra
It’s strange that some of the greatest musicians were self-taught or never learned to read music. I’m
not saying one way is the best, but now I get a lot of students from schools that are teaching jazz, and
they all sound the same. They don’t seem to find their own voice. I think when you’re self-taught you
experiment more, trying to find the same sound in different places, you learn how to solve problems…I
could show somebody in two minutes what would take them years of screwing around on the
fingerboard like I did to find it. You don’t know what’s right or what’s wrong. You don’t have that in your
head. You’re just trying to find a solution to problems, and after fifty lifetimes, it starts to come together
for you. It’s slow, but at the same time, there’s something to learning that way.” — Jack Cecchini
Above all, the most basic message is that teachers and students must avoid interpreting current
performance as learning. Good performance on a test during the learning process can indicate mastery,
but learners and teachers need to be aware that such performance will often index, instead, fast but
fleeting progress. — Robert Bjork, Desirable Difficulties
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In a wicked world, relying upon experience. From a single domain is not only limiting, it can be
disastrous. — David Epstein, Wicked Learning Environments
Successful problem solvers are more able to determine the deep structure of a problem before they
proceed to match a strategy to it. Less successful problem solvers are more like most students in the
Ambiguous Sorting Task: they mentally classify problems only by superficial, overtly stated features,
like the domain context. — David Epstein, Hidden Forces
All forces align to incentivize a head start and early, narrow specialization, even if that is a poor longterm strategy. That is a problem, because another kind of knowledge, perhaps the most important of
all, is necessarily slowly acquired—the kind that helps you match yourself to the right challenge in the
first place. — David Epstein, Sampling
He likened himself to a caged bird in spring who feels deeply that it is time for him to do something
important but cannot recall what it is, and so “bangs his head against the bars of his cage. And then
the cage stays there and the bird is mad with suffering.” — David Epstein, Van Gogh
They all appear to have excelled in spite of their late starts. It would be easy enough to cherry-pick
stories of exceptional late developers over-coming the odds. But they aren’t exceptions by virtue of
their late starts, and those late starts did not stack the odds against them. Their late starts were integral
to their eventual success. — David Epstein, Late Starter
I’m pretty sure none of this would have happened if I hadn’t been fired from Apple. It was awful tasting
medicine, but I guess the patient needed it. Sometimes life hits you in the head with a brick. Don’t lose
faith. I’m convinced that the only thing that kept me going was that I loved what I did. You’ve got to find
what you love. And that is as true for your work as it is for your lovers. Your work is going to fill a large
part of your life, and the only way to be truly satisfied is to do what you believe is great work. And the
only way to do great work is to love what you do. If you haven’t found it yet, keep looking. Don’t settle.
As with all matters of the heart, you’ll know when you find it. And, like any great relationship, it just gets
better and better as the years roll on. So, keep looking until you find it. Don’t settle. — Steve Jobs
In the wider world of work, finding a goal with high match quality in the first place is the greater
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challenge, and persistence for the sake of persistence can get in the way. — David Epstein
When girls of all backgrounds looked at Girl Scouts, they would have to find themselves. — Frances
Hesselbein
You have to carry a basket to bring something home. — Frances Hesselbein
Career goals that once felt safe and certain can appear ludicrous … in the light of more self-knowledge.
Our work preferences and our life preferences do not stay the same, because we do not stay the same.
— David Epstein
'I could tell you my adventures - beginning from this morning,' said Alice a little timidly: 'but it's no use
going back to yesterday, because I was a different person then.’ — Alice in Wonderland
I have not failed. I've just found 10,000 ways that won't work. — Thomas Edison
It might seem that nothing would be easier than deciding what you like, but it turns out to be hard, partly
because it’s hard to get an accurate picture of most jobs … Most of the work I’ve done in the last ten
years didn’t exist when I was in high school … in such a world it’s not a good idea to have fixed plans.
And yet, every May, speakers all over the country fire up the Standard Graduation Speech, the theme
of which is: don’t give up on your dreams. I know what they mean, but this is a bad way to put it,
because it implies you’re supposed to be bound by some plan you made early on. The computer world
has a name for this: premature optimization. — Paul Graham
I began painting pictures in January 1976—without any training. This is my painting. A person don’t
know what he can do unless he tries. Trying things is the answer to find your talent. — Howard Finster
Knowledge is a double-edged sword. It allows you to do some things, but it also makes you blind to
other things that you could do. — Pedro Domingos
The more information specialists create, the more opportunity exists for curious dilettantes to contribute
by merging strands of widely available but disparate information—undiscovered public knowledge, as
Don Swanson called it. — David Epstein
The Game Boy became the Sony Walkman of video gaming, forgoing top-of-the-line tech for portability
and affordability. It sold 118.7 million units, far and away the bestselling console of the twentieth
century. — David Epstein
If you draw two circles on a blackboard, and say, ‘That’s a snowman,’ everyone who sees it will sense
the white color of the snow.’ — Gunpei Yokoi
Compare yourself to yourself yesterday, not to younger people who aren’t you. — David Epstein
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