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“Highly creative
people are good at
seeing connections.

By enhancing

your abulity to see
cONNECLIons.

you can enhance

your creativity.”

Dorte Nielsen




Foreword

Creativity has moved up in the world. Whers it used o he a nice to have,
now it's a nesd (o have,

Today, educators consider il among the highest form of learning,
Psyehologists consider it among the highest forms of self-actualization,
Business pxecutives consider it among the most critical characteristics
of modern leadership. Frankly, creativity is not a hoomey. It is a 21st
eentury survival skill. Professional and personal success depend on it

There has never been a more important tme o cultivate crealive
thinking in our students, our citizens, our employecs and oursebves.
While creativity sometimes seems magical, in fact, as authors Dorte
Nielsen and Sarah Thurber point out, creative thinking has s
own distinet patterns, guidelines and mechanics, which when we
understand them, can support betier thinking, better collaboration and
hetter solutions.

Our fust moving world demands creative responses, and the practical
stratefies ond exercises in this book promote exactly that: creativity on
demand. Why wait for the muse? Learn to take responsibility for your
own creativity. Niolsen and Thurber offer proven practices that help
you o do just that. Commit to these methods and you will be able to
produce breakihrough ideas whenever and wherever you wish,

Crerard I Puecio, Phi
Directar, Internationel Center for Siudiss in Creativity

New York
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Introduction

It all began at an ad agency in London, It was the early 1900s—a golden
age In advertising—mnd | was in the thick of it, working as an art
director in the ereative department in one of the largest ad agencies
in the world, Things wers good, With awards eolling in and accolades
mounting, [ got an invitation from my old school, the Graphic Ars
Institute of Denmark, 1o run a series of guest lectures on creativity and

creative thinking.

Colloagues scoffed at the notion of waching ereativity. “You've either
got it or you don't,” they eald. Some closest to me worned that 1 was
wasting my tme and sguandering my carver trying o teach creativity
Lo pthers, But my students’ earnost desies (o learn compelled me o iy,
Like many beforo me, 1 hegan w ponder the question “How can you
tench people o become more crentive?"

I became u stoalthy observer, At the sgency, [ watched creative
professtonals hatch ideas and build sward-winning campaigns. Al the
Institute, I watched students battle 1o produce original work. Over time,
I noticed n striking pattern. It all seemed to boil down o just one thing,

People who are good at having ldeas
are good at seeing connectlons.

Could it renlly be this simpla? Could tesching people 0 see connections
bi o wiy 1o help them be more creative?

The ides was o ltds unorthodox, Most creativily tralning fecused on
process and tools. Seeing connections (s simply & skill—a teachable
aklll, one I suspected was fundamental to ereative thinking. So [ took
a laap. 1 buill & croativity curreulum on the cornerstone of seeing
r_'unm.-:rllmm.

What stapted as o hunch developed into n series of exercises, which now
form th backbonn of o eurriculum for highly ereative thinkors,

L
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The core of creative thinking

One summer maorning in the early 1970s, Bill and Barbara Bowerman
were fixing walflles for breakfast. Bill, the head running coach at the
Universily of Oregon, was bemoaning the fact that his runners didn't
hiave track shoes that could grip the new artificial torf.

Having coached thirty-three Olympians, he was always on the lookowt
for better athletic gear. In the 15808, he had co-launched a company to
import light-weight running shoes from Japan, He even hiad a lab in his
house whore he could experiment.

MNow he was looking for o lighter, faster shoe, one withoui spikes that
could still grip the new running track,

At that moment. Barbara pulled a waffle off the hot waffle iron. Staring
at the waffle, Bill suddenly made a connection. The grid pattern on the
waffle might just create the perfect grip for the sole of a running shoe,
He grabbed the waffle iron and ran 1o his lah.

By the end of the day, he had protoiyped the shoe that would earn him
his first patent and launch his company to international fame: The

Wike Whaffle Trainer.

The story iz a perfect example of what happens at the moment a creative
ider is conoeived.

Coach Bowerman had been puzeling over his challenge for weeks
when an unexpecied connection at the hreakiast table unlocked it. In
an instant, the DNA of the waffle and the DNA of the running shoe
combined in his mind to bring somethlng entirely new into being,

Creativity is just that: the ability io bring new and valuahle things into
heing. You can cultivate that ability. We'd like to teach vou how:.

NIELSEN & THURHER i



This book serves up the findings of seventy yearsaf research into the
science of creativity and sets you on a path o pureue your individual
creative potential. While most teachers aim to teach you things they
know, our aim is (o teach you how o come up with things nobody
knows, things that you invent.

Everyone may be born with a different level of creativity, buf everybody
can learn skills that help ereative thinking along, Making connections
is such a skill. In fact il's an essential skill.

Making connectlons helps you see new options, creale unusual
polutions, pnd make the far-fetched combinatons that lead w original
ideas. Training your ability o see and make connections helps you
build mental Oextbility, agility, and adaptability. It also helps you come
up with original ideas, which is a hallmark of creative thinkers. The
truth aboul creative thinking is

People who are good at having creative ideas
are good at seeing connections.

By training your ability to see connections,
you improve your capacity to think creatively.

Sowe're going to help you crank up your connection-making machinery.
First, we'll talk sbowt the nature of connections. Then we'll share the
research on how highly ereative people think, We'll tell you what the
neurnscientists have o say and walk you through a ghort course on
cremtive thinking.

s NIELSEN & THURRER



There's un old Chinose proverb: “When the wind# of change hlow, some
build walls, others bulld windmills.” In periods of change, our natural
instinet 18 to dig in and bulld walls that shield us,

Creativity 18 what helps us bulld windmills, It's the type of thinking
thit helps us adventure into unfwmiliar territory, see opporiunities,
generite options, and come up with new solutions in our private lives,
our politics, our schools and our work, In businoss, creativity Moels
innovation, There 18 no innovation without creativity.

Creativity used to be o bonus, an extra, a perk, or just a polite way (0 sy
you're a hit odd. “That's so creative, dear.” But as technalogy wnd global
competition cut into our jobs and market shire, creative thinking skills
are lnoking less like a laxury and more like o necossity.

Recontly, 1BM undertook the lurgest ever survey of CEDs, talking
to more than fifteen hundred organizational leaders in thirty-three
countries, CEOs roported that their most pressing concern was coping
with the incroasing rate of change. No surprise. Whist caught media
attention was the leadership quality they voted as being the most
important: creativity, Croativity is their best hope for adapting to
change, for bullding windmills,

They weren't talking about artistic expression, which is one form of
crontivity, but about creative problem solving, the type of thinking
that allows you to remain open to ambiguity, see gups. follow hunches,
roverse assumptions, spot strategic opportunities, connect ideas, and
imagine a future so compelling that others will follow your lead.

Today creative thinking is becoming a necessity in every job. A new
study from Oxford predicted the future impact of lechnology on neary
soven hundred jobe. The analysis showed that computers will be taking
over any job that doesn't require a personal touch. That means that
just to hold a job, everyone will rely on their ereative intelligence—
their ability to think fexibly and deliver solutions outside of standard

operating procedures,
A new study from Adobe showed that, compared to other job akills,

problem solving and creativity have gained the most value in driving
salary Incronses in the last five yoars,

I8 NIELSEN & THURBER



The unexpected connection

Onee vou start looking, you'll find connections everywhere. Froo
association, comparisons, gap finding and cross-fertilization are
all forms of connection making., During incubstion, when you are
pondering over a challenge, your mind is simply waiting to make a
connection between a trigger and your challenge. And it dovsn’t matter
if the idea trigger is a newspaper headling, a waffle iron, or a lady on
the bus with o funny hat. The point is. you have made s connection.
Making connections is at the core of pvery creative process,

The more unexpected the connection. the more drmstic the
breakthmough. Greek philosopher Heraclitus was onto this more than
two thousand years agn when he said. “The unexpected connection
is more powerful than one that is obvious.” Consider the example of
Johannes Gutenherg’s printing press. Cuienberg was an enlreprensur
and inventor by nature and a goldsmith by trade. He had already
invented a movahle. metal set of type, but he spent vears siruggling to
find an effective way to transfer ink to the paper, The print impressions
he could make using the more standard approaches of rubbing or
stamping rendered poor quality text. One day, on a trip to a local
winery, he noticed the serew mechaniam on a wine prees, In a flash, he
saw & new way b transfer ink from his moveable (ype to the page. As
with many great insights, the connection Gutenberg made hetween the
wine press und the printing press seems simple, slmost obvious o us
now. But in the 15th century {t was unexpected, and became the light
that ushered Europe out of the Dark Ages.

There are plenty of other famous examples of unexpectod creative
connections: Isaae Newton connected a falling apple with the foree
of gravity. Gandhi connected nonviolence to revolutions, Coco Chanel
connected sults to pearls. Elvis connected African-American blues
o white teenage gids In thess and countless other cases, a erealive
connection resulted in something larger than the sum of its parts. The
equation 1+1=3 may not work in math, but it's 8 perfect description of
what happens when your mind makes a new and valuable connection.

NIELSEN & THURBER 25



How highly creative people think

Sit back and waich a highly creative person think. Just waich, “Let’s
colonize Mars,” “Your sandwich looks like it has a moustache.”

Creative prople are forever surprising us by challenging assumptions,
Ripping ideas, and expanding, contracting, and recombining things in
their heads. It's a three-ring circes in thers.

Actually, thal's not & bad analogy, While leas creative people seem
i think in logical, linear patterns, highly ereative people think in
analogical, web-like patierns—connecting all sorts of things that more
comventional thinkers wouldn't ever put together, What looks like
ADHD to you, may well be creative gemnies at work.

In creative departments of advertising agencies, creative professionals
will spend the day walizing through a wide range of topics, pulling
ideas out of thin air. making connections left and right and spring-
boarding from data o inspiration. They are jugglers. throwing around
high speed, high guality, eriginal ideas that somehow still manage
to stay relevant and aloft, whether the ficus of the day is hair care or
helicopters. For better or for worse, crentive people seermn to have the
ahility to look at the same thing as evervone else, and see something
completely dilferent.

What highly creative people do can seem magical, or completely off-the
wall, Who eould have predicted that a cartonn mouse would become an
international icon of ereativity? That a coll phone could be the object
of one's alfection? Or that eleciric cars eould b sexy? But there is o
method to the madness,

Highly croative people make connections all the time. Making a
connection is lke having a mind “Aha!” moment. It has the same qualicy
of discovery and surprise. Ahs moments happen every day o nearly
everyone, They are often simple insights. They may not be fashy tw
anyone else, but il it's new and useful to you, it qualifles as o connection.

NIELSEN & THURBER 20



Visual connections

When most of us look at a bike, we see o bike, When Picasso looked at
a bike, he saw o bull. He described the fmmous sculpture he made of a
bieyele seat with handlebar horns, saying,

“huess how 1 made the bull's head? One duy, in & pile of ahjects all
jumbled up together, 1 found an old bicyele seal right next t a rusty set
of handlebars. In & Mash, they joined together in my head, The idea of
thve Bull's Head came to me before T had s chance to think, AI T did was

weld them tegether,”

It takes o ereative thinker to recognise a connection that is hiding in
ploin sight, Elllont Erwite, who photographed Marylin Monroe, Che
Guevars, and Jackie Kennedy, also photographed the old woman
sitting hehind the gourds on the opposite page. He said,

“Tome, photography isan art of sbservation, It'sabout finding aomething
interesting in an ordinary place... I've found i has litte w do with the
things you see and everything to do with the way you see them.”

Verbal connections

Malking connections is by no means limited o the visual arts, Litorsture
{8 chock full of connectlons. For conturles, writers, pocls, rappers
and politiclans have boon using similes and metaphors ta woo, rant,
entertuin, persuade, toach and rule, Writers are masters at illuminating
e thing by connecting it to another.

“My love is lie o red, red rose,” wrote poet Robert Burns, OF course, we
all ensow his Jove 18 nod o rose, His love 8 a foeling. and a rose is o Quwer.
The language doosn't work on a literal level. The mismatch of the words
“love® and “rose” creates a verbal vacuum that forces our imagination o
(1l in the gap. We automatically conjure up the chameter traits theso
two llems might share. W imagine that like the rose. his love is alive,
blonming, beautiful, delicate, arrosting, and red hot.

Analogles nre more complex than similos and metaphors. They ask
us to connect many things at onee, Fletional character Forrowt Ciump
offored surprising wisdom with his innocent analogy: *Life is Hike a box
of chocolptes. You nover know what you're going to get.”
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World-class connections

Waorld-cluss creative accomplishments are often the result of not one,
but thoueands of connections and mini “abs moments,” each built upon
the one belors,

Mowzart siariod composing music whon he was five. Today we think of
him as 8 mugleal genlus, but his early works were langely derivative and
unremarkable. “People err who think my art comos easily o me.” he
sald. “1 nasure you, dear friend, nobody has devoted so much tme and
thoughl to eompositions as 1.°

Mozart buili on the work of Bach, Hayden and Handel. Every phece he

wiate was an apportunity to explore & new musical connection. Mozart

wrate over six hundred compositions, Before he died at age 35. he was,
indeed, o musical gonlus,

Picasen, too, started his career, producing early works that could easily
have been mistauken for other painters of the day, He atudied the groat
masters ae well as his contemporaries. Over seven decades, Picasso
produced nearly Afty thousand pieces of art. Each allowed him to
explore & different visual eonnection. His master works changed the
way we see the world,

Scientific connections

Scientists are among the most deliberate connection-makers of all.
They know that scientific discovery is almost never the result of a
gingle connection, but a series of connections, each one standing on the
shoulders of the one before.

Thomas Edison knew the value of making connections, He understood
that finding the right connection was the key to invention, Many of his
irventlons didn't work. He waan't concerned. He said, "1 make mare
mistakes than anyone elze I know, And. sooner or later, [ patent most
of them.” He patented coment houses and electric voting machines and
photographs and electric car batteries. Through out the 20th century
he held the world record for oumber of patents. In fact, he was just
as committed to ruling out connections that didn’t work as he was to
finding connections that did, After testing a thousand or more filaments
for his light bulb, he famously stated, “Results! Why, man, | have gotten
a Iot of results, I know soveral thousand things that don't woark.”

NIELSEN & THURBER L



Connections Hall of Fame

If there were such a thing as the “Connections Hall of Fame,” George
de Mestral, the inventor of Velero®, would be in it.

The legendary tale goes that in 1548, Mestral was hiking with his dog
in the hills of Switzerland and returned home to find both the animal
and himself covered with burrs from ke trail. His struggle to remove
the burrs pigued his corfosity.

He pui the burrs under a microscope for & closer look and discovered
the tiny hooks at their tips, Mestral saw the connection between the
burrs” hooks and the possibility of cresting a synthetic fastening system,

It's a classic story of connection making. but did you Epow that even
the name Velero is o connection? It connects the words “velour,” the
smooth fabric on one side of the fastener and “crochet.” the pokey
crochet-like hooks on the other, Vel + Cro = Velera,

Blomimicry

Tngpired in part by the Velero story, today, scientiste, engineers, and
inventors, are now intentionally looking to nature for clues, solutions,
analogies and insights. They call the practice "Bismimicry.” Naiurne,
they argue, bossts 3.8 billion years of experience in product design,
recycling, sustainability, and complex systems. Why not look there for
inspiration and new connections?

Indeed, the water repellent properties of lotus leaves have helped
englneers develop self-cleaning glass. The commural activity of
bechives helped business consulianis understand organizatbonal
behavior. And a bird beak recently saved Japan's bullet trin,

The story gees that when Japaness engineers proudly unveiled the

latest model of the bullet train, they didn’t anticipade the diownside of
speed. The new train came gooming out of tunnels so fast that it created

at NIELSEN & THURBER



Connections Hall of Fame

If there were such a thing as the “Connections Hall of Fame,” George
de Mastral, the inventor of Velero®, would be in it

The legendary tale goes that in 1948, Mestral was hiking with his dog
in the hills of Switzerland and returned home to find both the animal
and himself covered with burrs from the trail. His struggle to remove
the burrs pigued his curiosity.

He put the burrs under a microscope for a closer look and discovered
the tiny hooks at their tips. Mestrul saw the connection between the
burrs” hooks and the possibility of creating a synthetic fetening system.

It's a classic story of connection making. but did you know that even
the name Velero is o connection? It connects the words “valour,” the
smooth fabric on one side of the fastener and “crochet” the pokey
crochet-like hooks on the other, Vel + Cro = Velero,

Biomimicry

Inspired in part by the Velero story, today, scientists, engineers, and
inventors, are now intentionally looking 1o nature for clues, solutions,
analogies and insights. They call the practice "Biomimicry.” Nature,
they argue, boasts 3.8 billion years of experience in product design,
recyeling, sustainability, and complex systems. Why not look there for
inspiration and rew connections?

Indeed, the water repellent properties of lotus leaves have helped
engineers develop self-cleaning glass. The communal activity of
beehives helped business consultants understand organizationmal
behavior, And a hird beak recently saved Jupan's bullet train.

The story goes that when Japanese engineers proudly unveiled the
latest model of the bullet train, they didn't anticipate the downside of
speed, The new train came zooming out of tunnels so fast that it created



a sonic boom. Neighbors from half & kilometer away complained. The
sound was cleardy out of regulation, putting the new train at risk of
being decommissioned.

Company engineor Eiji Nakatsu studied the problem. He recognized
that the sound came from the train emerging from the tnnel and
hitting the higher air pressure outside, He went in search of sn analogy
that would help him study something that moved seamlessly st high
apeed from a low pressure snvironment inio a high pressure one,

Wakatsu was also a birdwatcher, who knew that a kingfisher could
enter the water without creating s ripple, The long wedged shape of
its beak allowed ii to move seamlessly from air to water, He redesigned
the front of the teain to mimic the kingfisher's beak. The connection
he made not only resslved the nolse problem, it lee the train use fifteen
percent less electricily and travel ton percont faster.

Scientific lnventor Louis Pasteur said, *Chance favors the prepared
mind.” Connections do too, Many of the ereative connections described
in this chapter follow a similar pattern. Peaple who saw connections
hud already devoted intense time and energy in the direction of their
creative breakthrough.

Bowerman was ohsessed with finding & running shoe that would grip
the track, Gutenberg was determined to find a botter way to transfer ink
to paper. Edison hired an army of inventors to help him find o filament
that could keep the light bulb burning. All of these creators were alight
with curlosity, experience, intelligence, perslstence, and a perceived
noed. But ultimately, it was thelr ability to make an unexpected
connection that eatalyzed their creative breakthrough,

As Edison sald, “Nearly overy man who develops an idea works it up
to the point where it looks impossible, and then he gets disconragod.
That'’s not the place to become discournged.” That's the place to start
lonking for & connection.



The theoretical foundation

W aren't the fest to make the link between connection making and
creativity.

In 1039, advertising executive Jumes Wobb Young wrote s book titled
A Tochnigue for Producing Ideas, "An idea is nothing more nor lese than
w new combination of old elemonis,” ho weote, “The capacity o bring
ol eloments into new combinations dopends lorgely on the ahilily
aoe relntionships.”

In 1045, Albert Einstein wrote o lotber trying to explain his own mental
process as o scientist, He doseribod his mechanism of creative thinking
e “rnther vagun play” with images and symbols that he eould repreducs
anid combine In fact, he weote, “This combinatory play seems o be the
eaaentind fenture in predoctive thowght.”

In 1550, Australisn animal pathologist W.ILH, Beveridge wrote a book
o rosearchora called The An of Seteniifle Investipation, in which he
deseribod the nature of sciontifie breakiheough, He wrte, “Orlginality
often consists in linking up ldeas whose connection was not previously
snspected.”

Connection making really blossomed in the (ios, when researchers,
writors, sciontiste, social activists, and business peoplo all seemed o
indapendantly come to the conelusion that making connections was al
the cors of the creative process.

Popular American folksinger Pete Seoger, who dropped out of Harvard
Untiversity to purswe a life of social activism, said, “In solving a problem,
wyou often have to make connections between two things that aren’t
usually connected.” He galvanized a generation of political activists
when he connected the song “Wa Shall Overcome” to the Civil Rights
movement. About his own songwriting, he acknowledged that ereating
something new was often an act of recombining words and mugical
scales that had been aroynd for centurios,
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Synectics

While musicians were connecting songs to social activism, creativity
researchers and consultants George Prince and William Gordon
recognized the value of connection making in business. Early in
their careers, they joined the invention design group at Arthur Do
Little to eonduet creativity experiments. They pionsered the use of
video cameras to record collaborative brainstorming sessions. They
serutinized hours of tapes, looking for patterns that could reveal how
groups arrived at creative insights,

They discovered thal part af what allowed groups to make new, valuable
connections waa their ability to break the existing connections they
had with current normes, assumptions and expectations, Az in quantum
science, Prince said, "all newness comes from chaos, where everything
is disconnected and random and new connections can happen.” But
who would hire creative consultants who purposely ereated chaos in a
business mesting?

It was Gordon who struck on the sodution. They would use analogies to
credate mental excursions that would draw people out of their habitual
thinking patterns and take therm on a mental exploration “to make the
strange familiar and the familiar strange.” Prince explained: “Using
excursions, we were creating a ‘safe’ chaos.” They called the new
problem-seving approach “Synectics.” from the Greek, meaning the
joining together of different and apparently irrelevant elements.

The Synectica approach iz powered by making and breaking
connections. A Synectics expert might help packaging designers solve
the problem of potatochip breakage by asking, "How isa potato chip like
a leal?" Or challenge a psychiatrist to consider, “How i3 a personality
like & snowilake?” Or prempt a computer programmer to seek insights
by imagining, “How is the Internet like a plumbing system for
information?” In each case, the mind, bumped out of familiar territory,
beging to seek new connections and come up with new ideas,

L



The Remote Associates Test

While connectbon making was alive in iGlios streol protests asd
business bosrdrooms. it was also alive [ vory wwers. [n the peyvehology
dispartmant wl the Undversity of Michligan, researchors Sarnoff and
Murthn Mednick were busy tosting an entirely new theary of erentivity,
one based on making conmections or whit they called “nesociatbone
They deflned erentive thinking as “the foeming of sssoclative elements
into new ecombinations which slither mest speelllod requiroments or
are bn some way weelful.” Through elgorous research, the Modnieks
found that highly ereatlve peopls hove richor associative lves than
loee craative poople, [n 1607, Sarnell Medalck deseribod his rosonreh
lmclimggs bt highly ereatve peoplen “They can produce o groaier
nmber of assoelntions to o wide varloty of gtimuli. They ales show
nssociative ondurance; thelr e of iden production does not drap off as
rpelly iis 14 dises Tow L loss creatbve lndlvbiual, In additon, thelr idens
are unwsual, and wee less dominated by o singls back. Furthermor,
ik sssoe butlons mre leoly to vary from occasion W oecislons,”

Tha Maednicks” theory of creativity toak the operatlonal form of the

Homate Associntes Test, fondly known as the RAT, The st aake vou

o Flrsed o sbrgrles wosrd dhil minkos sonss whon vou comblog i@ with ssch

of 3 given werds, For example, glven the wards FOUNTATN, BAKING,
mnd PO, you might think of the ward SODA, bacaise, by adding “soda”
befiure oF after the othor words, you got soda fountain, baking sodu, wnd

soda pop, The Mednbeks bellsvisd crontlive poople would have on saser

thime making these romaete assoclations, wad theralire score higher,

Tholr thoory and research broke new ground, However, a8 & Lesl
of cromtive abillty, the RAT only worked part wor. It worles well at
Identilylng cronthve individuals with high verbal 198, bt L aliogethor
misses highly creative peaple wheeoeel ol visual or conceptual thinking.
The AT fell lnrgely out of favor until recently when nourosclontists
had o fne & crontivity st they could gve to subjects lying stock-stil]
i me MR machine, Kven so, iUs & fun exercise In verbal connection
minking You ean tey I voursell with the examplos on th vight,
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Try the RAT

The Mednick's Remote Associates Test, the RAT, Is based an word
association. The task is to look at three given words and think of a
forth word that connects to ench of the three, For example you could
e given L three words:

Bird Room Tub

Your task is now to find a fourth word that connects (o ench of the
wirds.

In this case the answer i3 “bath” because you can add the word hath
tor all theee of the other words, as in birdbath, bathroom, and bathiub.
Motice that the fourth word might either go in front or in back of each
given word.

Mo you tey it-

Exampla 1:
Cottage Swiss Cake

Example &

Rocking Wheel High

DYRIYT) B JAMEIOY SEHALT) 1T JamsIy



“The Act of Creation"

In 1004, Nobol prisewinning welter, Arthur Koestler, wrote The A
af Creatisi 1 which he put ferwsed sn elaboente theory of human
ereativity. Bullding his cose with countless examples of invention and
diseovary, he concluded that crentivity s casentially anact ol conneation
making. He called it “blsociotlon”—a putting together of two previously
unrelatsd slements through s process of comparison, shstraction, and
cnlegorizatbon.

To Koestlor, annlogies, metaphors, allegorios, jokes, acting. identification
and roleplaying were all forms of “bisoeintion.” which he consldersed
the corneratone of creation.

1Q vs. The Torrance Test of Creative Thinking
Educational psychologist, E. Paul Torrance, published nearly two
thousnnd warks on crentivity, He believed croativity should be taughi
in the classrmom and argued thit i was s type of intelligence overdooked
by Alfeed Binets Intelligence Quotient ([Q) test. How could you
measure originality with o test that sought only right answers? Such n
test conuld mever idenlily qualities of creative intelligence such as idea
Auency, mental Aesibility, originality and idea elaboration. So Torrance
deskgned his own tests, and he awardad points e things like producing
Ideas, shifting perspectives and making novel connections, The tost
had not only verbial, bul alse visual and coneepiual components.

Throughout the 1g60s. Torrance gave his creativity tests to many
sehoolehildron and tmcked the results over time, His resenrch fonm
povigited the students twenty-twoe, forty, and Afty yeurs later. They
discovered that 1 tests were actually poor prediciors of creative
achilevement, Toreanece's tesis were three hundeed percent more
likely to predict the number of inventions, discoverios, and artistic
accomplishoments acliieved In adulthood,

Torrance proved that the ability to get the cight answer on an [G) test is
no guarantes of n person’s ability to produce new and useful work, The

ability to think Auently, Nexibly, and originally does.

I education strives to develop peeple sho can innovate in business,
golence, sports, nned the arts, he argued. we need to expand our view
of intelligence and actively teach skills that promeods creative (hinking.
Toreance belloved that creativity teaining could lierally change our
minds, Forty vears later, neumsciondisis proved him rght.

-
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What neuroscientists have to say

Let's have a look inside your beain, What goes on when you've belng
creative? First of all, the whole thing lights up. Researchers hove
movisd past the iden that ereatlvity comes from just one part of your
hrain. “Creativity s not localized in one beain regfion,” afinms ereativily
expert Keith Spwyver in his critical review of research on cognlilve
nourascicnes, *Rather, croatlivity emserges from a comples notwork of
nanerdns lring throughowt the brain.”

That msans crestivity is nowhole-beain activity, But can sclentists And &
link batweon creativily sod connection malking?

In Biological Brses af Creatieity, crontivity researcher Colin Martindale

saye crantive inspiration haggsms in a state of mind in whizh “stention

is deloscused, when thought ls pesocintive, and when a lnrge numbsaer
of menial representations aee slmuleneously netiveton.” Thst is o say,
creativity occurs in o mental state that's eipe for nsscciative thinklng—
for seeing and making new connections, Sawyer, who surveyed a wide

enngo of noureseienes studies, sgrees: "The importenee of sssociation,
ard i partoular, distant associntion, is confiemad by these sludies,”

By wo'ro rvsl juest imnglodng that connection making ls s key machanism
b erentive thinking, But are crentive people’s brains wetwlly diMorend?

The brain of the creative thinker

MNourshilsloglat Andress Fink offers insight. His rescarch compures
beadn activity In highly crontive and less crontive Individuals, The
differonce agpears o e bn the Montal bebe, Lower levels of cortienl
mebivition lat highly ereative people think more froely —as though thelr
il Jst down their guaed and fraternize with sl the other s o
thele head. Crostive thinkers see promiscuous connectlon malkers,
They nturally connect tuoughis that sthees do not and generats idens
thimt cnn aggenr crngy, brilllant, chaotle, cool, uncorvontional, hilarioes,
ehiddenlions, odid, nod original,

L J
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The brain of the conventional thinker .

Conventlonal thinkers, by contrast, preserve mental boundaries that
keep information neatly organized and thdily categorized. Their brains
are & litthe more buttened up. The information is kepd in its proger
place. The idens dom’t tend (o leap over, The ldeas are appropriate.
The information is acourate. These people might be world experts in
their fiald, but when a well-meaning team member urges them to free
associnte, think ouiside the hox or “bralnstorm.” nothing comes. For
thermn brainstorming can seem like hell, New combinations and ideas
are simply not as rendily avallable to them, Their brains aron't wired to
work that way. They have more mental constraints than highly creative
thinkers.

Overcoming mental constraints

People have tried 1o overcome this limitation with various sirtegies.
Austrnlian inventors developed a thinking cap that runs eleciric
currend through the brain, English researchers claim that drinking a
pint lor two) of beer will temporarily increase your ereative guotient.
Throughout histary, writers, painiers, poets, and creative geniuses of
all kinds have experimented with everything from napping to narcotics,
But the neuroscientiste, seeking a more sustainable salution, pursued
a different aggroach,

In highly creative thinkers who are constantly maeking novel
assoclations, connections, and re-combinations, Flok found hoth lower
levels of cortical activation and more alpha activity. He found that when
a task required more ereativity and when a subject’s thinking gol more
original, the brain showed maore alpha activity.

He took it & step further. In 2008, along with his colleagues Grahner,
Benedek, and Neubauer, Fink conducted a stedy to determine if
creativity training could change how people think. It was the first
neuroscientlfic study of its kind. Half of the participants received
training in divergent thinking, while the othee hall received none. After
the ieaining, the researchers actually ssw and measured increases in
the alpha activity of the trained group. Here, for the first time, was hard
evidenee that creativity training could alter brain function. Specifically,
exercises such as word associations and writing challenges (activitles
that involve making and seeing connections) could inerease alpha
activity. They could actually make people mere creative. How long
before vou could see the difference? Just two weeks!



dive

The creative heartbeat

When @ comes fo erotive Mdnking, sven the simple act af separading
divergent and converpent thinking will help gou come up with more and
berger fdeas. The mecent “Bus Study” from the International Center for
Siuclies in 'r.:'|'l'-|llll'r-|'||l shoaie thel e |‘_I|'.|,Iil_li'r,|,|'r||'l ey i fevddiend in ceeafiee
dhindidng produced sgnificenddy hetter solufons when asked to diverge fAest
e porerge later,
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The heartbeat of creativity

Whether you conslder yoursell “creative” or not, creative thinking is a
natwrnl enpocity of all human heings, There ane prediciable dynamies
and knowable singes, Better still, there is a commeon language, and there
are guldelines that can help us think and collaborate nore effisetivily,

Like hearthbeais and breathing, ereative thinking has a natural
and uneonscious rhythm of it own. It expands and contracts: wa
instinetively open up the possibilities before we narrow our cholees.

Paychologist JP. Guilford ealled this phenomenon “divergent” and
“convergent” thinking, He suggested that, to enhance our ereativie nuiput
we should conselously asporats the twn,

Divergent thinking opens possiblilities

Divergent thinking & all about expanding—generating lots of aptions,
eomhining idess, stretching for wild and wousunal possibilitdes, all
the while dieferring judgment. It thrives in a state of drewmy, playTul,
defocused allention,

Divergent thinking is standing in front of wn open rafrigerator nod
cansbdering all the things and endlass combloatinns of things you could
possibly eat for lunch.

Convergent thinking narrows the options

Convergent thinking is all abeut contracting, tossing out the ofl-Gange
idens, wnd focusing on the few on-taegot options that will really help
you resch your ohjective. The teick o converging is to his delibernte
abaout vour ehuices and b sur you don't throw out all U pwavel axgplions
im your effort (o be reasonalle,

Corvergent thinking is when you grab the ham and cheese, add the
unoxpected msnge salad, and close the fridge.
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In termie of creative connections, divergent thinking is when you
connect tn possibilities. Convergent thinking is when you connect the

miost promising pessibilities to your goal,

Divergent and convergent thinking are the heartheat of the creative
process. The Yin and Yang The Fred and Cinger. To do the dance,
they meod to work tngether, yed remain respectfully apart. First diverge.
Then converge, That's what allows the blood fow of new thinking. IF
wou judge every idea as it comes along, you'll be slepping an the toes of
every new connection you could make.

Creating a climate for connection making

As the "D° i the advertising agency BEDO, Alex Oshorn prized
the creative output of his company, He believed creativity could be
undersinod and coltivited,

Oshorn made a careful study of hls creative team, and o 1540, he
calned the term “braninstorming.” It described the approach the BREWD
creative team used 1o come up with a new slogan or ad campaign. They
would gather and toss deas about. Theyd play with concepls and tease
out silly far-fetched connections, The atmosphere was free of harsh
judgiment, and the best ideas didn’t come early, They were often the
result of much banter, exteaction, exaggeratbon, and extrusion,

The ads that pesulted often looked aslmple. almost efortless—as if
someone had simply had an "Ahal” moment in the shower. In fact, they
wers the product of inientional, intense divergent thinking.

Whether you love brainstorming or hate it, it's worth remembering that
the polnt af krainstorming—and divergent thinking in general—is o
spend enough time in a “safe” space for idea generation, so that you
can get past the obvious ideas, push beyond the silly ideas, and start (o
explore where truly original connections and kdeas are.

You can achleve that—in groups or on your own—by following the
guidelines for diverging. First, defer judgment. Rosist the temptation to
ghany how clever you are by shredding a new ldea o bits. Give the idea
& chanee, Show it mercy. Let it live. Use it to build other idess and make
new associations. Seek novelty. And don’t stop diverging the first time
vaur pen droops. Keep at it. Strive for quantity. The more aplions you
hawve, the more connections you can make.
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The Shower and the funnel

Think of divergent thinking like a shower of wdeas, If the flow 48 100 b, yoe'll
ondy get a trichle of comventional {deas, fust the usual suspeces. If pou turn up
the flone, the spray goes wider and the {deas get mere seploratory and more
ariginal, When itk time to converge, roplace gour shoeer with o funned and
dhraedes ey all but the very best,

Concopt by Dorte Niolsen,
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Original ideas

I this diogram of divergent and coneergend thinking you con see that
original ideas Hee on the edges, away frem the erdinary ideas that git in the
middle, When you're trying G come up with a truly originel idea, i gften
rakes some hard rowing o pull yourself awey from the ideas thar everybady
wlae ia proposing. Learsing o make connections is o shill that can help gou
pall gray from the mainatrenm and poind your thinking townrd weore distand
asstciations where originel idees live,

Dingrram lahove] and guidelines inext page! from the book Creative
Leadership by Puceio, Murdook, Mance,



The courage to converge

Mosl of us associnte coeativity with divengent thinking, but convergoent
thinking ls every bit as important, Done badly, convergent thinklng
gounds like this: “Lot's just go with what we did last year. It worked
e

Thie evoluthon of our species has left us with n compulsive noed for anfely
ani & natural aversion to tey new things. So new ideas and connections,
wven good nnes, don't have a chance unless you intentionally give them
ane. Thats whoere convergont thinking comes in,

[t takes creative courage (o opt for the oeiginal, untried choice. Good
convergent choices cun change the world, That's why convergent
thinking has its own guidelines to help people do it well. The first
guideline is “be affirmative,” which is to say, forus what you want {not
whiat you don’t want) and emphastze what you like (not what you don’t
Hke) about your choiees, Noxt, b sure that you're choosing an option
that not only delights you bul also meats your criteria of sucesaa, Third,
be delibernte about your cholee. This is your chance to got it right. Mol
Tinally, keeep noveliy nlive,

A creative solutlon ls both novel and valuable, If you kill the novelty,
you kill the creativity, and any chanee of innovation.

Separate but equal modes of thinking
We know that divergent and convergent thinking are both essantial
components of creativity, But they're odd bedfiellows. Pavchologisis
have found that some people are irresistibly deswn to divergent
thinking, while others favar comvergent thinking,

Trouhle arises when peopls who prefer different modes of thinking ey
to hattle it out Picture a team of divergent nd copywriters zinging ideas
endlessly, while the account managers stand with crossed arms and
pursed lips waiting for them to pick a path forward. The first group
could diverge all day. The second won't be happy until a convergent
decision gete made.

O the next page, the gaidelines for divergent and convergent thinking
help groups align their thinking, improve their creative collaborathon
and svold shooting down ideas prematurely. They also apply when
you'ee working solo,
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Guiidelines for °

Divergent thinking

Defer judgment
Strive for quantity
Make connections
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Guidelines for

Convergent thinking

Be deliberate |
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Divergent thinking and leadership

Divergenl thinking |8 fun aod explorstory. [Us Dull of doad ends, md
lserrings, and dass thad will avaer see Use light of dagy, In osse you think
it's all mendal Nuff snd frivolity, let us shar o mare research finding.

In 2008, pesenrchars Vinoend, Decker, and Mumford wers cuarious
o see if thoy could fed o setstbes) correlstion belwesn creslivity
and leadership They sor oul b find exactly how, or if, creativigy snd
lenclership eanpect, The tewm purpossdiilly chose o group ol lesders that
ful) ensisbide of ouwr enlbwm! dei ol who is “emative,” [ oy, they chise
millitary besdors ol analyred thoir rFosponses e miliery challenges,
Thie find ings come ng n surprss o sveeybody.

Craring i, the ressnrchars assumed thod lesdership would correlate
directly with exporience and intelligonce (ol the 1Q ety L What they
found Inatend was thad leadors are e peapls who ooms up with dhe
heat soduiions. Simple ensugh. People vole with their fset. The best
sudutions will Fod the most fnlkovers

Where dis grést solutions comp from? Again, the ressdrchers sssumed
the finger wauld peint to experience and inielligence, But the strongest
correlation was lo gresl idess: Girsil ldens produced greal salutions

Where do grapl idess coms fom® Experdence? Lntalbigencs” This was
it bilgpest surpriss of all: socording oo the stallsicsl snnlysis, grost
idens cama from divergent thinking, e ablity tethink Auently, Dexibly
and originadly, the ahility 1o eeplore weirsad, undermieed. Enipeid
and unimagined opiions, the ability © do just the sort of thing we're
alking about in this ook,

T arnikedics shawed that greal leders comn from greal solutions, groal
aidutinns coma from great deas, and great kless commoe from lvergen
thinking, Whal ever happoned 10 expecience and (nielligence? They
glill Tigure prminantly in the ploy bt ey work in divect support of
divargant Uhinking, nat in direct support of ladeeship.
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