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Introduction

WE LIVE IN THE GOLDEN AGE OF CREATIVITY.

People were probably always creative and used the countless opportunities that a
day presents to follow their creative urges. But todays world has given us opportu-
nities to be creative on a much larger and broader scale.

Art

Materials to do art, be it photography, painting, vid-
eo or nearly everything else, have become available
and affordable for the average person. A canvas costs
less than 10 Euro. Digital photos cost almost noth-
ing, blurring the line between amateurs and profes-
sionals. Courses for nearly any hobby are available
in most larger cities. If not, groups on every hobby
and vast information resources can be found on the

When my daughter was
about seven years old, she
asked me one day what

I did at work. | told her |
worked at the college -
that my job was to teach
people how to draw. She
stared at me, incredulous,
and said, “You mean they
forget?”

internet. The person of the year 2006 according to ~ [1oward lkemoto

Time magazine was ... You. The user of the digital

world, who has transformed from a mere consumer

of information and entertainment to a producer. The digital world has given us the
opportunity to become any kind of artist, be it a director, a writer, a publisher, a
photographer or anything else. Open source tools are available that allow anyone,
who is willing to learn how to use them, to create animated movies (e.g. Blender.
org) or professionally edit images (e.g. GIMP). Writers can publish their own blogs
or even books (e.g. via Lulu.com), without lectors and publishers, and much more.
YouTube allows anyone to share their videos with the world. Even art that is done
without any digital media benefits from the internet. Instructions are available for
free, materials can be ordered from specialized shops around the world, and the
products itself can be photographed, recorded, videotaped or scanned to be dis-
played on flickr, YouTube, myspace or any other site to share it with the world.

Science “Nothing shocks me. I'm a

scientist.”

The information available, through the internet and ;.- i

bookstores, places current scientific research in the
hands of any person who is interested in and will-
ing to learn about it. Laymen, be it clinical patients or concerned environmental-
ists, can and do learn about dangers to their health and environment and debate
with experts. Open source tools like R (http:/ / www.r-project.org) allow anyone to
do their own statistical analysis. Amateur astronomers share information over the
internet. Surveys and experiments can be done online. Instructions for scientific
experiments can be found on the internet (e.g. http:/ /www.brightscience.com),
small computers are commercially available that can
be equipped with different probes to gather environ-
mental data (e.g. Nova 5000, http:/ / www.novaltol.
com), as are different materials and chemicals to ex-
periment with.

“Wait a minute, Doc. Ah ...
Are you telling me that you
built a time machine ... out
of a DeLorean?”

“The way | see it, if you're
gonna build a time ma-
chine into a car, why not
do it with some style?”
Marty McFly and Dr. Emmett
Brown in “Back to the Future”
(1985)

Engineering
Power tools and workbenches can be found in many

homes. In the past, some incredible inventions have
originated in peoples garages, e.g. the Apple Com-
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puter or the intermittent wipers. Recently 3D printers in fablabs became available
that allow the creation of custom parts in small (even single) units, allowing the
production of parts for inventions with were difficult to produce before. This al-
lows people who want to build something to do so in independence from larger
companies.

Commercial projects “A reporter asked me not
[ . . long ago whether | had
While it is still very hard to be successful as aninven-  ever expected a commer-

tor, the heavy emphasis on computers have opened C\La' i”tlemet to %Perﬁte-

. . ‘Yes,” | answered, ‘that
new avenues of' ways in which people can earnmon- iyl 'Sorice me. Finding
ey creatively. Digital products are often easier to pro-  yRrLs in lipstick advertise-
duce than physical products. Teams whose members ~ ments really threw me
are dispersed around the world can collaboratively though. )

Kk ( o S M t) Fred Baker, IETF (Internet Engi-
work on a program (cp. Open Source Movemen e T e Ch
and individuals can produce incredible software
(e.g. Scrivener). Paypal and other ways to electroni-
cally transfer money allow individuals to have customers around the world yet
never leaving their room.

Private Projects “Mike dear, a pres-
ent ought not to be very

Even for persons who do not have the ambition to  expensive - unless you
produce great art or contribute to science, but “sim- ~ are trying to geta girl to

ly” want to express themselves or bring a smile on mnarry you, or Som.eth!ng'
Py p : ) & Especially ‘something’. But
the face of a loved one, the time is perfect. Nearly all 3 present should show that
of us did tinker as children, constructing things or  you thought about it a"’d
making presents for others. As adults few of us do. considered that person’s

. tastes. Something he

While everyone can buy a present, to see what the ~ yu1d enjoy but probably
other person would like and invest the time to make  would not buy for himself.”

a gift ourselves is special. Jill in “Stranger In A Strange
Land” by Robert A. Heinlein

Remark: In later parts of the chapter I simplify these areas
of creativity by referring to arts, science (which includes
in this case engineering and commercial applications) and private projects.

WHAT 1S MISSING?

With all these opportunities — what is missing? If you look at the options people
have it is strange that so few actually are creative on a larger scale. Most people
have ideas, and often they are proud of having them, but few are actually realized.
The demands of the everyday life often interfere with creative projects, they are
often too large, to unwieldy or to complex to be realized. The opportunities are
there but few invest the time and effort necessary to become really proficient in
what they do. And often people wish to make larger projects, but they do not know
how do do this.

Organize it

No matter if you want to improve your creativity in art, or science, or simply for
private projects, an effective way to do this is by organizing your creativity. This
book tries to show the importance of organization for creativity and ways to do it.
It takes a look at creativity in general, creativity and (personal) organization, generating
ideas, capturing them temporarily and collecting them for long term storage. It also

2
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addresses how to realize the ideas and archive them
when the project is finished.

It is important to note that creativity and the best
way to organize it is an highly individual issue. While
I think that the general process applies to most peo-
ple, there is no single best way to do it. You have to
find your own way of generating, capturing, collect-
ing and realizing ideas and creative projects. The aim
of this book is the enlarge the room of options you
have by showing you other ways to do it. Perhaps
you find something that suits you.

One thing that I will stress repeatedly in this book is that creativity takes both hard
work and time. A good idea is not something that one has without first investing
effort and time to learn something about the area one want to be creative in. It is
no shortcut to success. Besides for generating ideas, hard work and time are also
indispensable for realizing ideas. Realizing an idea is often more difficult than it
first appears. We rarely imagine the problems we have when we try to implement

an idea or all the steps that are necessary to do so.

While some of the information in this book might sound trivial for some readers, I
hope that you find something of use in this book. Something that helps you to be
more creative, i.e. have better ideas and realize them. Have fun reading this book

and organizing your creativity.

Best regards

Daniel Wessel

There is no reason why
good cannot triumph as
often as evil. The triumph
of anything is a matter of
organization. If there are
such things as angels, |
hope they are organised
along the lines of the
Mafia.

“The Sirens of Titan” by Kurt
Vonnegut






Overview of the contents of this book

This book is ordered into the following chapters:

In the first chapter we will have a look at creativity, what it is, common misconcep-
tions, its advantages and disadvantages, your responsibility and the requirements
for creativity.

The second chapter deals with personal organization and creativity. Why it is ben-
eficial to organize creativity, apparent exceptions when creativity seemed to have
occurred without organization, how to organize creativity and how to start it.

The third chapter deals with generating ideas, starting with a description of the
creative process, pleadings for hard work and time, blocks to creativity and tech-
niques and tactics to generate ideas and to find problems.

The fourth chapter deals with capturing ideas. Why and how you should capture
ideas, criteria to evaluate capturing methods, the quality of tools to capture ideas,
the inevitable missed ideas, specific ways to capture ideas and capturing idea sce-
narios.

The fifth chapter deal with collecting ideas. Why and how to collect them, how
to organize the idea collection, prioritizing projects, evaluating idea collection
methods and different ways of collecting ideas. It also deals with starting an idea
collection, digitalizing information and protecting your idea collection, including
encryption and compressing.

The sixth chapter deals with realizing ideas, what creativity is essentially about. It
addresses how to decide which idea to realize, repeats the pleading for hard work
and time, how to realize ideas and problem during the realization phase. It also
deals with feedback, communicating ideas and the worst (and best) case scenarios.

The seventh chapter deals with archiving ideas, why and how you should do it.

The eighth and final chapter concludes the book with final remarks and an appen-
dix that contains the links to the programs that are mentioned in this book.

Capturing Ideas  Generating Ideas  Creat. & Organ. About Creativity

Collecting Ideas

Remarks & Links



Disclaimers

PRACTICABILITY BEFORE SCIENTIFIC ACCURACY

This book was written with best intentions in mind
... and we all know, where that road leads.

While this book has a basis in psychological research
and practical experience, it was written more as a
practical guide with a lot of personal opinion in-
cluded (which was both liberating and confusing: I
wrote page after page and though: How do I (think
I) know this stuff?'). It is not a scientific book about
the one road that leads to the perfect organization of
individual creativity, because I do not think that such
a road exists.

However, the things mentioned in this book do
work, at least for some. Since creativity and organi-
zation are things that must suit the individual and
the given situation, you have to find out for yourself
which of the stated information and tips work for you
at a given time and which do not. And some will not.
The main aim was to enlarge the room of options one
has to be creative, to spell them out, to change the
perception a little to value ones own ideas and indi-
vidual creativity.

I will not and cannot take responsibility, legal or oth-
erwise, of what will happen if you use the informa-
tion and recommendations of this book.

TecuNicAL TERMS

Some of the terms used in this book might be unclear. Since this is a book about
organizing creativity, I will explain only a few of them. If you do not know a term,
Wikipedia (en.wikipedia.org) has very good explanations for most of them. I apolo-
gize for the inconvenience but on paper, space is expensive. Keep in mind that this
is not a technical book with detailed instructions, e.g. how to configure a wiki or a
web server, you find better information in the help files or in forums on the web.
The digital world is too fast paced to provide this information on paper. Given the
variety of operating systems and the way they change, I will also not give detailed
instructions how to do specific actions, e.g. copy files or sort a file listing according

LANGUAGE

The book was pub-

lished via Lulu, which is
somewhere between a
vanity press and a normal
publisher. This means that
| did all the work myself,
from text to layout. This
also means that | did not
have a publishing editors
or professional proof-
readers. | apologize in
advance for any grammati-
cal or spelling errors in
this book.

GENDER USAGE

In almost all cases | have
used the masculine form
for easier readability. No
discrimination is intended.

“I wouldn’t mind been
called chairman of the
board as long as | could be
chairman of the board.”
Female manager about the
gender noun debate

to the save date. The space in this book is too valuable for that.

1 This usually stops dead the writing flow, which is why I wrote this passage down to forget about it.
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About the Author

BuTt WHAT DO I KNOW ABOUT ORGANIZING CREATIVITY?

I have been very interested in organization and
creativity for a long time. Nearly all my life I have
worked on private creative projects parallel to the
job I was doing (e.g. visiting school, the university
or post-graduate studies). I have written stories, cre-
ated and bound books, build objects like a dream-
catcher or a chocolate piano, created a 2500+ pages
book of quotations and pictures, made postcards,
wrote programs, sewn equipment like a PDA arm
holder, made different sorts of calendars, and much,
much more.

During my studies of psychology I learned some-
thing about organization, as a topic in organizational
psychology and by experience when trying to cope
with the amount of information to learn. Working
with the computer since sixth grade and having dif-
ferent office jobs also contributed to my experience
in organizing information.

When the MinD-Hochschul-Netzwerk (MHN,
Mensa in Deutschland University Network] held an
academy about creativity, I joined both topics and
made a presentation about “organizing creativity”.
To prepare for the presentation, I conducted a survey
how the members of MHN and Mensa organized
their creativity. Since few consciously did, I decided
to write a book about it, which you are now holding
in your hands.

SoMmE Basic Facts
Daniel Wessel
Born 1977

Diploma in Psychology
2005

Long-time interest in cre-
ativity and organization

Hobbies: Tinkering,
Writing, Photography,
Designing

Homepage:

http://www.ipsych.org

I’'m afraid of coaching, of
writer’s classes, of writer’s
magazines, of books on
how to write. They give me
‘centipede trouble’ — you
know the yarn about the
centipede who was asked
how he managed all his
feet? He tried to answer,
stopped to think about it,
and was never able to walk
another step.

Robert A. Heinlein



Sources

CONTENT

Especially in a book about creativity one should state the sources. The theoretical
aspects are mostly based on the works of Mihaly Csikszentmihalyi, Mark A. Runco
and my own thoughts. The practical aspects are based on a survey I did, but mostly
on my own observations, thoughts and practical experience. While researching
on the internet I found multiple blog entries and web pages that did mirror my
thoughts, sometimes even with the same keywords (e.g. “capturing ideas”). How-
ever, as far as I know, the perspective of organizing creativity from its basic ideas to
the realization of a complete project is new and my own idea.

Lavyour

The layout of this book is influenced by the iWeb Theme “Elegant”. Given that
I did create this book on my own, without a publishing company that would be
able to negotiate the rights of pictures, illustrations, etc., there are few pictures in
this book. I would love to illustrate the points with pictures from movies, artists,
advertisements, etc. and there would be many to choose from, but I cannot do so.
Not without getting into legal trouble. So, the few pictures and photos are used are
made by me (and you can see the reason why I quit drawing).



Aims of this book

WHY DO I HAVE AN INTEREST IN THE SUCCESSFUL REALIZATION OF YOUR
IDEAS?

Because your ideas the might change the world,

hopefully for the better, no matter whether you “just” ~ “We can’t solve problems
want to bring a smile on the face of someone you by using the same kind of
1 if you plan to tackle one of the major prob-  tlning we used when we
oveorl .y p jor p . created them.”

lems of this planet. If we want to change the world, if ~ Abert Einstein (1879-1955)
we want to leave something more than a exhausted

planet for our children, we need ideas. Better ideas

than the ones that brought us here. And they must ~ “We are not consumers,

stop just being ideas. We need to realize them. we are artists. We are not
cows but enlightened be-

There are vastly different areas where such creativity ”']gr?t’ @RS [ O @7

. . . . right.

is possible. From the solo artists to groups of scien- =

tists, from the kinesthetic dancer to the thoughtful

academician, from “everyday” creativity to creative

solutions for highly specific problems, from low sized student budgets to the vast
resources of a global company, creativity is possible and shown by people in all
areas in all times.

It is difficult to address all of these areas in a single book. Some techniques, tactics
and tools are applicable to a lot of situations and areas. It does not matter what your
creativity is, if the number one rule in capturing ideas is to get your idea down as
soon as possible. It does not matter if you work on a painting or try to solve a tech-
nical problem if a tactic tells you to change your perspective.

But this book can not and will not give universal principles that work all the time
in all fields for everyone. It can’t promise to unleash creativity or provide you with
brilliant ideas. This is not possible and not the aim of this book. What works in cre-
ativity is specific for the person and the environment, for the problem and the time,
so some recommendations will need some creative modifications to work for you
and some will not work for you at all.

So, the aims of this book are to ...

Take up an organizational view of individual creativity

A lot of books about creativity talk just about “creativity techniques” but leave
them in a vacuum. What do you do with your ideas once you have them? Cre-
ativity is more than having ideas. It is getting the necessary knowledge and skills,
spend time and effort on a domain, having ideas and collecting them until you
have enough ideas for a creative project and you can realize it. The book gives an
overview not only of the creativity toolbox but of the whole processing street itself.

Value individual creativity

I have made the experience that while creativity is valued per se, creative persons
below superstar/ genius level have a hard time getting accepted or be tolerated for
their creativity. Children are told to be creative but “please do not blot!”, adults are
told to be open minded but get odd looks when they state new ideas in a meeting
or show a playful attitude to serious problems. I hope that this book might be a
little contribution that creativity is valuable. That ideas should not be discarded or
forgotten but carefully evaluated. That you should try to realize the good ones.



Aims of this book

Value time, effort, and determination to become knowledgeable and

skilled

In recent years there has been a cult of the amateur: Wikipedia, MySpace, Flickr,

YouTube — art and even science is done by people
who have no formal training in the subject and
would not be considered an expert by any formal
institution. While individual creativity seems to be
valued, I hope that this book can also motivate to
invest the effort to become more than “just” an ama-
teur, because there is a lot of crap out there. We live
in a time where the knowledge, training and materi-
als are available to reach expert status in almost any
area. While the time of the polymaths is over, even
“narrow” individual creativity should be sufficiently
valued to do it right, i.e. as best as possible. And this
requires time, effort and determination to get the rel-
evant knowledge and skills.

Receive feedback on this book

This book is the first edition and far from perfect,
but then nothing ever is. However, I plan to continu-
ously improve it. Since creativity covers an incred-
ible wide area and I have only information about
what works in a part of it, I would like to ask for
your feedback about this book. What did you like?
What did you not like? Yes, even what did you hate
and made you angry. What works for you, what does
not? If you like, kindly tell me what you know about
the subject, what works for you and what you think
about this book (even if you do not like it, tell me
why). Your ways of organizing your creativity might
be useful for others too and lead to the improvement
of this book.

Make me some money

While I wrote the book primarily because I had too and
it was fun, one other reason was to make me some
money. It is one of the strongest and simplest indica-
tors that ones work is appreciated and I can need it.
But I have tried to keep the price as low as possible.
In the end, a book does not cost much (and can even
be read for free in a library) and I do not get more
than €5 per (sold) book, about the price you would
pay if you had invited me to a coffee and a muffin.
The rest is for production and publisher.
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FEEDBACK ADDRESSES

You can reach me via one
of the following eMail-
Addresses:

organizingcreativity@mac.
com

danielwessel@organiz-
ingcreativity.com

creativity@ipsych.org

PosSIBLE QUESTIONS FOR
FEEDBACK

How do you organize your
creativity?

What does work for you?

What does not work for
you?

What would you recom-
mend?

What helps you to be
creative?

With which aspects of this
book do you agree?

With which aspects of this
book do you disagree and
why?

Why do some people act as
if making money offended
their delicate minds? | am
out for a legitimate profit,
and not ashamed of it; the
fact that people will pay
money for my goods and
services shows that my
work is useful.

“Magic Inc.” by Robert A.
Heinlein



Aims of this book

ABout THESE Aims
A truly good book teaches

Whether this book reaches this aims or not, depends =~ me better than to read it.
on all readers (including you). I do not think that ! mustsocon lay it down,

K . i . and commence living on
everyone will like it, or that (all) the aims of the i hint ... . What I began
book are compatible with (all) the aims of (all) the by reading, | must finish by
reader(s), but as long as the readers (including you) acting.

get at least something out of it, I am satisfied. Henry David Thoreau

WHyY A BOOK?

Why an old-fashioned book and not a webpage or .pdf-file? There are some reasons
for this: few people like to read on the computer, a website is difficult to print, a
book lasts longer and can be cited more easily, with websites, copyright and navi-
gation becomes a nightmare and plagiarism is too easy, it is difficult to get payed
for ones work and it is a good feeling to see ones work in print.

11
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Creativity

In this chapter we will have a close look at creativity, what it is (page 15), some
misconceptions about creativity (page 25), and the advantages and disadvantages
of creativity (page 32). We will also deal with your responsibility for your creativity
(page 36), the requirements that are necessary for creativity to flourish (page 40), what
is not needed (page 53), and helpful skills (page 57).
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What is Creativity?

DEFINITION

There are a lot of different definitions of creativity,
scientific and laypersons. Most people have their
own definition of creativity, which often includes
producing something original, something of value,
even if it is only valuable for one person, and some-
thing that fulfills a purpose.

In this book it is not only having an idea or ideas
(although this is a necessity) but also developing the
idea(s) far enough that it (they) can be realized as a
creative project. For this book, it does not matter in
which area this creativity happens: be it art, science
(which here includes engineering and commercial
applications) or private projects.

The principles are the same.

What is Creativity?

Creativity: the process of
having original ideas that
have value.

Sir Ken Robinson

CREATIVE

arts - products - behavior
- thinking - genius - eras
- ideas - solution - ...

First take a look at the factors that are involved in creativity. According to Mihaly
Csikszentmihalyi creativity happens in the interaction between an individual, who

e

is” creative, a domain, in which the creative work is situated, and a field, which
judges this work as creative. So creativity is the result of an individual working in
an area (domain) whose work is considered by someone (field) as creative.

Individual

Person who “is” creative and is often associated
with the creativity.

Domain

Symbol system, immaterial, e.g. mathematics,
physics, art of drawing.

Field

People who work in the domain or use its prod-
ucts/processes (e.g. the public in art, fellow re-
searchers in science).

The next pages will describe how these three factors

S
&

determine creativity.

15
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What is Creativity?

THE INDIVIDUAL

The individual is the one who produces the creative
work. We usually think that Leonardo da Vindi,
Thomas Alva Edison or Salvador Dali were creative.

However, that is only part of the story.

Limitations of the Individual

In nearly all cases we only see the person who is cre-
ative. This person did something, is active, moving,
manipulating, i.e. plain to see. But we often overlook
the domain and the field. The setting he is in, the
materials around him and the available knowledge,
the zeitgeist, the mood and pressures of the field, the
friends, the colleagues, the public, these influences
are usually not seen but they exist and are crucial. We
like to attribute great art and scientific discoveries to
the people who “did it”, and in a way we are right,
it was their work. But they did not work in a vacuum.
There were influences that were pointing them (and
mostly others, although not with the same speed or

I'd like to meet the man
who invented sex and see
what he’s working on now.
Unknown

“I'm the science officer,
it’s my job to have a better
idea.”

Jadzia Dax in Star Trek DS9:
“Paradise”

“Don’t you ever imagine
things differently from
what they are?”

“No.”

“Oh Marilla, how much you
miss.”

Anne Shirley and Marilla Cuth-
bert in “Anne”

intensity) into this specific direction. You see this clearly in the cases where people
had the same idea at nearly the same time, independently from each other (see
parallel creativity on page 341).

Take a look beyond the person

Try to have a close look at an renowned artist or scientist — what did influence
him to do his creative work? From whom did he learn? What were his early works,
the learning pieces and how did the work improve over time. Often, we have no
record of early works: the individual was not famous at that time, the works were
not regarded as worth keeping and the quality probably did not meet the required
standards for keeping or publishing.

Anyone can be creative
We all know people who could not possibly be creative. Some of us see one of the
every day in the mirror.

But this is not true.
Anyone who thinks people

Creativity is determined by the attribution of creativ-
ity to the work by the field (see page 21), and if the
field consists only of yourself, it is easy to be creative,
for yourself.

But that is not real creativity!

Is it not? That is your opinion, and you are not neces-
sarily part of my relevant field. ;-)

No matter what other people say, you can make
things differently than they are usually done (and

lack originality should
watch them folding road-
maps.

Franklin P. Jopnes

My theory is that the hard-
est work anyone does in
life is to appear normal.
“Ed TV”

hopefully, better). You can have new ideas (whether they are new to the world or
not) and you can realize them. You might not be mentioned as a great artist or a
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great scientist, but you nevertheless can call yourself
creative.

Attributes of creative individuals change over
time

Most of us have pretty clear images about the way a
creative individual looks like. The suicidal poet, the
crazy painter, the mad scientist. However, these im-
ages change over time. While it might be tempting
to mirror these characters it will only give others the
(short) impression that you are creative, while in re-
ality, you are only cloaking yourself in a character
without anything beneath it. You do not have to be
different to be creative. You can be yourself, which is
unique enough.

There are however some attributes and skills which
are useful for creativity and which are presented
from page 40 onwards.

“Everybody has a secret
world inside of them. |
mean everybody. All of the
people in the whole world
— no matter how dull and
boring they are on the out-
side. Inside them they’ve
all got unimaginable, mag-
nificent, wonderful, stupid,
amazing worlds ... Not just
one world. Hundreds of
them. Thousands, maybe.”
“Sandman” by Neil Gaiman

“People envy or even hate
me for my ideas, but they
do not see the price | have
to pay for them. ... We

all pay our prices. This is
mine.”

Creative about his migraine
episodes he associates with his
creative ability

17
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THE DoMAIN

Creativity is situated within a domain, i.e. the im-
material symbol system (e.g. mathematics, physics,
art of drawing), the building blocks available to you,
from which you create creative works.

Probably the first association of creativity is arts.
Without doubt, art would not be possible without
creativity, but not all creativity is art. Engineers,
innovators and scientists need to be as creative as
artists, although in the constraints of the facts and
what works in the physical work. Even business and
education need creativity to adapt to changing cir-
cumstances. Creativity can also happen in daily ac-
tivities, the “everyday creativity”, e.g. tinkering with
children, drawing for oneself, even preparing a good
meal that has just a little extra touch. This creativity

SOME AREAS OF CREATIVITY

art (e.g. architecture,
cinematography, comedy,
dance, design, music, pho-
tography, poetry, writing)

business

daily activities (e.g.
tinkering, interior design,
preparing meals)

education
science

engineering

is often unorganized and can profit from a more reflective approach.

Domains Differ

If you have a broad interest consider carefully which domain you choose (see also
page 93). Depending on your personal fit to the domain you might be very creative or

completely at loss.
Dimensions where domains differ are:
Size

The size, i.e. amount of information that belongs to
a domain, varies. Some are in its infancy, some have
a long and/or very active history and are well-de-
veloped. This influences most of the following other
aspects of domains.

Structure

“If I have become great,
it is by standing on the
shoulders of giants.”
Sir Isaac Newton

Domains differ in structure, some are well structured and relatively easy to learn,
some are still developing a coherent structure. This will influence the time it takes

to get to know the domain.
Materials & Methods

The materials & methods available also differ, e.g.
in grade of development or price. Digital photogra-
phy was in its infancy a couple of years ago, inferior
quality for a high price. At the beginning of the 21st
century it has entered an golden age: the quality is
excellent and the price (beyond the acquisition costs)

With going digital pho-
tography has entered its
golden age.

Unknown

nearly zero. In science, some domains have excellent methods for data gathering,
some are still trying to find out how to measure the things that interest them. If you
are not interested in developing new measures, the former might be more suiting
to you.
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Open Questions

Domains also vary in the amount of open problems
they have that are looking for a creative solution, es-
pecially in science. Finding new problems is in itself
a creative endeavor and varies in difficulty.

Field

The field of a domain also differs, especially regard-
ing the openness to new, creative ideas (e.g. philoso-
phy compared to Christian theology), to new mem-
bers working in the field in general (contributor to
a common cause or competitor for scarce resources)
and regarding the size of the field (e.g. quantum me-
chanics vs. pop music).

Visibility

Some domains in science as in art are easily notice-

able, some are hard to see. Biotechnology and nanotechnology currently draw

more attention from the public than anthropology or
sociology. It is much more easy to show your creativ-
ity and get noticed for it if you play a guitar in a band
than if you bind books.

Also the amount of creative work you can produce
(and thus the visibility of your creativity) can vary
immensely. In some areas you can publish multiple
studies a year, others are so complex that they take
many years. It is faster to compose individual songs
than symphonies for an orchestra.

Keep this in mind if it is important for you and your
self-image to be regarded as creative and you aim for
a reputation.

Remark: This might sound petty but it can hurt if af-

ter a few years your colleagues at work do not regard you as creative because all

“If we knew what it was we
were doing, it would not be
called research, would it?”
Albert Einstein

“There are many hypoth-
eses in science which are
wrong. That’s perfectly all
right; they’re the aperture
to finding out what’s right.
Science is a self-correcting
process. To be accepted,
new ideas must survive the
most rigorous standards of
evidence and scrutiny.”
COSMOS 13 part television
series - Carl Sagan

PRIORITIZE

You have to set priorities
with which domain(s) you
want to occupy yourself.
Due to the high special-
ization in most domains
and the large number of
participants, the amount of
knowledge and work that
is produced is stagger-
ing. You cannot become

a polymath anymore so
focus on the domain that is
most important for you.

See page 83 and page 207.

your creative hobbies are difficult to show to the general public.

You have to learn the domain

Newton said it best when he stated: “If I have be-
come great, it is by standing on the shoulders of
giants.” To have new ideas that become widely ac-
cepted as creative, you need to know what is already
there. Otherwise the idea is still new, but only to you.
The field will not accept it as creative work but, in
the best case, as an example of ignorance or sloppy
research, and, in the worst case, as plagiarism. I will
repeat this a few times in this book, but I think it is
very important to know that creativity is no sub-
stitute for solid knowledge about the domain. Yes,

If I had found out anything,
it was that they could

print it faster than I could
study it.

“Have Space Suit, Will Travel”
by Robert A. Heinlein

The best way to become
acquainted with a subject
is to write a book about it.
Benjamin Disraeli

About Creativity

creativity means doing something different, discarding the old ways, finding new
ones, but to do so, you have to have material to work with and you have to use it
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correctly (i.e. understand it). Otherwise it is only random action with a few happy
accidents.

You define the domain

Domains often seem clearly defined and they give  The chief characteristic of
the religion of science is

the creative individual his job description: “I'm a it works.

scientist > psychologist > social psychologist.” or  Isaac Asimov

“I'm an artist > painter > portraitist.” Sometimes it

includes the kind of methods as well, e.g. empirical

social psychologist or oil-portrait painter. However, these definitions are artificial
constructs and you can (and probably should) transcend their borders. Nobody
forces you to stay inside what is commonly accepted as the domain (except the
screams of colleagues: “This is not physics! or science! or art!”). While you should
probably stop at barriers like “This is not science!” if you cannot produce working
results, the inclusion of methods and perspectives from other disciplines can help
you define, grasp and analyze your subject much better and stimulate ideas. See
page 44 and page 84 for interdisciplinary work.

Sometimes, the merging of different domains can lead to exciting new domains,
like biophysics in science or cooperative projects in art.
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THE FIELD

The field consists of the people, who judge whether
your work is creative or not. If you want to be widely
recognized (e.g. become a pop singer), it can be quite
large (the general public), if you do a creative project
for yourself, it consists only of yourself. Sometimes
the field is very specific, e.g. if you aim for a Nobel
Prize the field is the committee of “The Royal Swed-
ish Academy of Sciences” (or whoever decides in
your domain), or if you want to make a creative gift
the field is the person who receives it (although you
may not want to give it to her if you do notjudge it as
creative also). Sometimes the field is so large, that the
evaluations will differ widely (e.g. you write a fiction

| showed my masterpiece
to the grown-ups, and
asked them whether the
drawing frightened them.
But they answered: “Fright-
en? Why should any one be
frightened by a hat?”

My drawing was not a
picture of a hat. It was a
picture of a boa constrictor
digesting an elephant.
Narrator in “The Little Prince”

book for the general public and the reactions are from love to hate).

Functions
The field has the following functions:

Filter through Judgment of Creativity

Creativity is not an inherent quality of an object or
a developed process. It is an attribution of the field.
The field determines if something is creative or not
and filters what gets accepted into the domain. Giv-
en the amount of people who consider themselves
artists or scientists the domain would be chaotic and
grow like a cancer cell to gargantuan proportions if
everything gets accepted into it without any filter.

Your manuscript is both
good and original; but the
part that is good is not
original, and the part that
is original is not good.
Samuel Johnson

The public or the colleagues would not have a clue where to spend their limited
attention. Great creative achievements are needed to change the domain with the
consent of the field (Csikszentmihalyi, 1997). If you want to be remembered for
your creativity or facilitate change, take a good look at those who must judge your
work as creative to reach this goal. These people are your field and you must con-
vince them that your work is creative.

Access Control to Resources

In some areas the field also filters the access to need-
ed resources. This is especially important in scien-
tific fields, e.g. access to a supercollider or telescopes
whose costs and valuable time are a highly coveted
resource. It is also important in arts, where gallery
owners, publishers or other distributors have lim-
ited space and determine what is hot or not. In many
domains it is unfortunately not only necessary to do
excellent creative work, but also to know the right
people and be at the right time at the right place (e.g.
at a laboratory that has the machine you need and
where people support you in your work).

But a machine that was
powerful enough to accel-
erate particles to the grand
unification energy would
have to be as big as the
Solar System — and would
be unlikely to be funded

in the present economic
climate.

Stephen Hawking
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Important Restrictions

Although we talked about the field like there is only
one and permanent field, there are some important
restrictions to this view.

Different Filters in different Fields

While the field filters the created works and allows
only those into the domain which meet its criteria,
different fields have filters of different permeability.
Some are very restrictive what gets accepted into the
domain (e.g. theology) while some are more lenient
(e.g. astrophysics).

Changing judgement of creativity over time

Was van Gogh an artist? A stupid question, of course
he was. But not so much during his lifetime. The
field at that time thought he was a madman who
drew strange pictures (Csikszentmihalyi, 1997).
Over time, the field (people who determine what
is art and what is not) changed, and with them the
judgment of van Gogh’s work. Depending on how
well it fits the current zeitgeist, your work can fade
in and out of public consciousness and favor over
time, and only a few brilliant people remain there
for centuries. There can also be instances where ideo-
logical issues cloud the judgment of creativity (e.g.
“Entartete Kunst” [degenerate art] in Nazi Germany,
social theories of western scientists in the UdSSR and
vice versa of Russian scientists in the western world
during the cold war). Science is constantly improv-
ing itself and your theories might be remembered
only as a valuable contribution and be moved to the
history of science as theories are improved (e.g. psy-
choanalysis in empirical psychology). On the other
hand, well-thought out theories might be rejected by
the current generation of scientists because they do
not fit into the current zeitgeist or paradigm. Scien-

Future FIELDS

Tired about the world?
Finding no suitable people
for which you would like
to be creative? The field
does not have to exist yet.
You can create, write or
build for future audiences
— if you can get your work
there. Look at time cap-
sules for the difficulties of
keeping something intact
for thousands of years.

DON’T LET THE ENVIRONMENT
KILL YOU(R CREATIVITY)

Nothing is worse than a
stifling environment for
creativity. Your creativity
will slowly die until you
have accepted the “fact”,
that you are not creative,
never were, and never even
wanted to be. Even if you
are not free to move to a
different place (which is

a major step and should
be carefully considered)
you can always try to find
people who share your
perspective. Look outside
the family, the classroom
or workplace. Look in art
courses or at conference.
Look on the web. There
are always people who will
like your work. Find them.
Do not let a harsh field kill
your creative impulses.
However, make sure that
you are really good.

tists have been ostracized because they proposed models that were currently not
in favor, and even if they were proven right years later (if they are remembered at
all). Unfortunately, the damage done to their careers and psychological well being

cannot be undone.
Different judgement of creativity over place

The judgement of creativity can differ depending
where you are. Different people have different back-
grounds and so their judgements are not the same. If
you are not recognized where you are, if the environ-
ment is too hostile for your ideas, you might strongly
consider moving to a place where you find recogni-
tion if you do not want to adapt to the field.
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Changing influence of the field: The Long Tail

In recent years the importance of a small, closed field of trend setters in art has
been reduced considerably. Modern technology not only allows almost everyone
to be creative (given the low costs and availability of material) but also gives access
to new distribution channels. The internet itself and special pages like YouTube,
flickr, DeviantArt, MySpace and countless others allow everyone to get their work
out there, independent of major filters like record companies or publishing com-
panies who “know what the people want”. People begin to organize themselves
to find the products that appeal to them specifically instead of the lowest common
denominator (also called “the mass market”). And if enough people like your work
and can find it, you can appeal directly to them. Even in science with its increasing
specialization there are more and more subgroups with special interest which can
be reached directly.

What is displayed via these new channels might not be considered art in the tradi-
tional sense and without the strong filter of a small group of experts a lot of crap
comes through, and artists will have a hard time getting notices in that maelstrom,
but if you can reach enough people it might be a first step in getting noticed by the
world at large via word-of-the-mouth advertisement.

Different fields for different work

A person can have different fields for different projects and their scope can change.
Sometimes one does work on a project only for oneself, sometimes it must be ac-
cepted by larger audiences. It is also possible that a project that was intended for a
small field appealed to a much larger field (and, sadly of course, the reverse). This
is difficult to plan: Just because you like something does not necessarily mean that
others like it too, nor does the fact that you hate your work mean that there are not
(a lot of) people out there who like it (a lot).

Different judgements for different people

Creative judgements should be fair. Unfortunately,

they are done by human beings. Even awards for
outstanding scientific achievements like the Nobel
Prize have been criticized in the past for being biased
against sex, position or scientific degree. Having a
brilliant idea and working it out is not sufficient to
get the recognition for it. Often you have to fight
not only for your idea, but also for your recognition.
And sometimes this is not possible. People working
in companies where the head of the department gets
the credit can tell you a thing or two about it.

You can define the field

Does this mean that you need the blessings of oth-
ers for creativity? No, because the field can consist
only of yourself. You can judge that something you
did was creative, even if no one else does think so.
If you only want to do things for yourself and have
fun, this might be enough (others, i.e. those not part
of your field, may consider it a waste of time).

DEFINE YOUR FIELD

Determine which kind of
creative work you want to
do. Who can or may judge
if you are creative or not?
Is it a personal project?
Only you. A present? The
person for whom you
make it. A general artwork?
Here things get trickier. A
scientific study or theory?
Who works in the field who
is not biased against your
theory? Who is objec-

tive enough to judge its
quality?

Find out who is important
for you and whose feed-
back is worth something
to you. Listen to them
and not to everybody with
an opinion and an own
agenda (which might be
biased against you).
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You can ignore the field

In principle, you can decide what kind of evaluations of the field you accept or
not. If you are not depended on the field, neither financial, nor organizational, you
can even ignore their evaluations completely. While this probably will not lead to
the acceptance of your works into the domain (which the field controls), it is a vi-
able option. You can even reject positive evaluations. Jean-Paul Sartre declined the
Nobel Prize in Literature 1964 because he always refused official honors. While the
benefits of ignoring the field are questionable at best, you can focus on your work
and do uninfluenced by other people.

CoONCLUSION

Creativity is the interplay between the individual, the domain and the field. Keep
this in mind if you want to be creative, if you want to assess the quality of your
work and when you choose your domain.
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WHAT CREATIVITY IS NOT ...

There are several misconceptions about creativity. Creativity is not madness, nor
defined by the tools, nor destruction, nor fixed, nor easy and certainly not yours
alone. We will look at the different misconceptions one after the other.

Creativity is not Madness

Creativity is not only doing something new, some-
thing original, something unconventional, but also
something that has a purpose, that is good for some-
thing. Yes, some artists have a streak for ... uncon-
ventional or eccentric behavior and the archetype of
a creative scientist is usually a little mad, but being
creative does not mean just throwing color at the
canvas or tinkering with machinery without know-
ing what it does. If you (act like you) are insane you
are original, but no one (but your wardens) will care.
You have to be different from the rest to be original
but still be able to keep the contact with the people
around you and the facts so that others can under-
stand you. Explore new worlds but keep a trail be-
hind you so that others can follow you. Cross rivers
but leave bridges.

Pitfall: Becoming a madman

It might be tempting to act like a madman, violating
the norms of decency (in art) or of ethics (in science).

“Being weird isn’t enough.
Originality with no purpose
in mind, is not creativity.

It is insanity but not art.
Original, but not useful.”
Unknown

Not only must we be good,
but we must also be good
for something.

Henry David Thoreau

Damien Hirst’s response to
those who said that anyone
could have done this art-
work was, “But you didn’t,
did you?”.

Wikipedia

But the rules or norms are there for a reason, if only to make you think very hard
if you have a really good reason for breaking it. While acting like a maniac might
give you instant reputation, it will rarely be the recognition you strive for. Unless
you have an aim that can be seen in your work (other than getting famous, that
is), people will see right through you. If not immediately than after some time and
once you got you reputation as mad idiot your career (in art and science) is pretty
much finished. While artists might be difficult to judge, it is actually easier for sci-
entists and engineers: their work must lead to predictions that can be supported by
empirical evidence (science) or they must simply work (engineering).

Creativity is defined by the works, not the accessories or tools

Madness is only one of the attributes we assign to art-
ists or creative scientists. Especially artists and sub-
groups like painters, designers or writer are associ-
ated with specific attributes or ‘equipment’. It might
be tempting to embrace this. Don't. Just because
some designers have a tendency for black clothes
and stylish glasses and writers are either drinking or
smoking (or both), does not mean that this has anything to do with their creativity.
If this is your default style, fine, but do not clad yourself like a creative in the hope
to increase your creativity. It will not work. It will only draw energy, make you feel
uncomfortable, will be easily seen through by anybody who knows your work and
you will be marked as a poser.

Buying a Nikon doesn’t
make you a photographer.
It makes you a Nikon
owner.

Unknown
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Pitfall: Becoming a poser

Sadly, marketing tries to convince us that certain things will make us more creative.
I have a colleague who tries to look like an artist by cladding himself with a Moles-
kine notebook, an Powerbook, an iPod Touch and a pseudonym, but who has never
made a piece of art in his whole life (save taking the role of an intelligent playlist in
a local disco or the play button in a cinema). Don’t buy into it. It's a waste of time
and money. Artists have always made what they felt the inner need to do, not what
others were trying to sell them, and real scientists, well, frankly, they are to busy
trying to grasp the complexity of their domain to even care about that. Use the tools
that are useful for your work and wear the things you feel comfortable in. Your
creativity is in what you do not in what you have (unless it’s creativity, of course).

Creativity is not Destruction

It is easy to be against something. It is easy to destroy
other artworks, to criticize them with wit, irony, sar-
casm and cynicism. Few can build a tower, but near-
ly anyone can destroy it by removing certain stones.
But this is not creativity. This is not art. It might be
fun, but it will not last, nor be remembered, unless
you can put something better in its place.

“If you want to be smart,
be smart in the shower.”
Gene Buckley, President of
Sikorsky Aircraft

Making fun of Zootoday is
like shooting fish in a bar-
rel; it’s morally wrong, but
it’s still fun.

photoshopdisasters.blogspot.com

Pitfall: Becoming a (full time) critic

Since it is easier to destroy something existing in-
stead of creating something new, you might be
tempted to become a critic in your domain. There

are endless opportunities: Reviews and conferences
in science, newspaper articles and gallery openings
in arts. If you want to support others and help them
toimproveyourwork, excellent(see page 305 forinfor-
mation on feedback). But it is not creativity, because
whatever you say, you will always come secondary

A “critic” is a man who cre-
ates nothing and thereby
feels qualified to judge

the work of creative men.
There is logic in this; he

is unbiased — he hates all
creative people equally.
Excerpt from the Notebooks of

to the person you try to criticize because your criti-
cism relates to his work. And if you are destroying
it, you are weakening your already low impression
in the community. It is like tearing a hole in a boat
that does not swim to well in the first place: in the end you only sink yourself with
the boat. You might try it the other way and praise the creative works of others,
but here too, you will only come secondary. Few bootlickers of great creatives are
remembered, the creative usually outshines them and — strangely — the competi-
tion is high. Even giving well-thought out feedback that helps the creative, which is
very hard to give (see page 305), you will only take a minor supporting role.

Lazarus Long in “Time Enough
For Love” by Robert A. Heinlein

Criticism is important but you will neither be respected, nor loved, nor remem-
bered, if you do not also go out an create something. Find something you like, you
want to put effort in, and stay with it until you have become skilled and create your
own reputation.

Creativity is not fixed

If you consider creativity as the interaction between the individual, the domain
and the field, there is an important consequence: creativity is not fixed. It is not
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something you either have or not (individual), nei-
ther is it something that is only possible in a certain
area (domain) or the property of a selected group of
critics (field). It come from the interaction of all three
aspects, and all of them can change.

You learn more over time, have singular ideas, dif-
ferent perspectives, good and bad days. Your influ-
ence in the field will vary and so will your knowl-
edge of the domain.

The domain will change over time, as more and more
people contribute to and refine it. This will change
the perception of your individual contribution and
provide you with new ideas.

The people who compose the field will also change.
The old guard will be replace by a new generation
with different values, attitudes and knowledge. Art-
ists gain fame over the time if their works suit the
current zeitgeist and fade again if they do not.

People often say “I am (not) creative” which is true
if the field composes only of themselves. But in the
broader context creativity is not something that is
fixed in an individual or under his control.

Pitfall: Seeing Creativity as Stable

In the book “Why smart people can be so stupid”
one of the contributors, Carol S. Dweck, argues that
the believe that intelligence is fixed leads to self-
handicapped behavior among smart people who
share this believe, because any bad outcome on a
task that requires intelligence will be seen as sign
that they are not smart enough and they cannot do
anything about it. 1 think that a similar believe can
bring creatives to fall, if they think that creativity is
something stable that has nothing to do with effort,
mood, luck or other aspects of the situation they are
in, nor the changing evaluation of the field or their
knowledge of the domain. They try something, re-
ceive a negative outcome because they lack the skill

To be nobody but yourself
in a world which is doing
its best night and day to
make you like everybody
else means to fight the
hardest battle any human
being can fight and never
stop fighting.

e.e. cummings

Up to a point a man’s life
is shaped by environment,
heredity, and movements
and changes in the world
about him. Then there
comes a time when it lies
within his grasp to shape
the clay of his life into the
sort of thing he wishes

to be. Only the weak
blame parents, their race,
their times, lack of good
fortune, or the quirks of
fate. Everyone has it within
his power to say, “This |
am today; that | will be
tomorrow.”

Louis L’ Amour

Working hard does not
mean that you are doing
something wrong or have
no talent, it does mean
that you are putting effort
in your work.

unknown

An idea not coupled with
action will never get any
bigger than the brain cell it
occupied.

Arnold Glasow

or knowledge, and interpret this as a sign that they are not creative, or at least, not
creative in this domain. A more self-serving view (of intelligence and creativity) is
that it is changeable and depends on effort. Of course you will not produce Rodin’s
“Caryatid Who has Fallen under the Weight of her Stone” when you first try to
make a statue, you will be lucky to produce the stone. Nor will your first study be-
ing published in top-raking journals like “Science” or “Nature”, it will likely not be
published at all. This does not mean that you are not creative enough, it just means
that you will take time and effort to become that good.

Creativity is not fixed, but you will not become creative by doing nothing. You have
to learn, and to work, regularly and for a long time.
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Creativity is not easy

Having ideas is actually the easiest part. What is extremely hard work is getting
the information and skills, the material for the ideas, in the first place (learning the
domain) and realizing the idea after it occurred. It is easy to have an idea for a great
plot or a hypothesis. But it takes hard work to get the necessary knowledge and
skills (see page 81 and page 285), torealizeit, e.g. write thenovel or design and conduct
the experiments to actually produce something of value.

Pitfall: Seeing Geniuses/Masters as perfect

Many creatives have a deep insecurity about the people knew how hard
quality of their work. They look to the famous, the | had to work to gain my
ones who did it, be it da Vinci, Edison or Feynman or =~ mastery, it wouldn’t seem
Michelangelo, Picasso or Madonna and think: “I can XVA?C?IS;SUIZ at all.

) gelo
never be that good.” And yes, compared with the
works of the great, one will (probably) always come
second. But there are a few factors that one should  (Apout Newton) Nature to
keep in mind when comparing oneself to the great ~ him was an open book,
ones: often their flawed experiments that would  Whose letters he could
have given a more realistic picture of their limita- gfﬁey;;hglé:-rs:s;:'azzcuzus
tions were not considered worth keeping, so only Gems (New York 1992)
their best works did survive or are presented in gal-
leries. While you can see your limitations, time (and
their own censorship in form of unpublished or abandoned projects) prevents you
from seeing theirs. While their work might be great, you do not know how much
help they had, either directly or by forgotten sources of inspiration. Many were
full-time artists or scientists who have invested a great deal of time in their project
and with that much effort, there were bound to be a few good ones. So if you are at
the beginning of your career, it is no wonder that you do not have the same record
of successes or quality of work. And the quality of their work is often exaggerated:
yes, Mozart did compose as a child, so what? When we hear this we usually fill in
the gap of the kind of music he composed and think that he did compose master-
pieces as a child (after all, he was Mozart, a genius). But he did not. His compositions
as a child were not masterpieces, how could they, when he was still learning the
domain? The works we would consider as “Mozart pieces” came later when he had
spend years studying the domain.

So do not let the real or imagines success of others, either living or dead, intimidate
you. You are responsible for your own work, in your own time, in your own way.
You are not and will never be a second da Vinci or Edison or Michelangelo or Ma-
donna. This time has passed. You cannot walk in their footsteps (nor should you,
you could not overtake them). You are living in an other time, in another situation
and with other options. Look at yourself and your situation and create yourself the
best you can be — often, this is enough.

Pitfall: Thinking that talent is everything, effort is nothing

We often have the impression of a gifted creative individual as a genius who does
everything without any effort. Consequently we think that effort is unnecessary
and a sign that one lacks talent. It is not. Effort is necessary, even essential for cre-
ativity. It does not matter how smart or talented you are, unless you have the nec-
essary knowledge and skills of science or art, you will not be able to be creative.
Knowledge and skills have to be learned and this takes a long time. To be creative,
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you need dedication, continuous practice which requires a strong motivation, over
decades. Your talent can show you which domain you should choose, but without

effort you will not produce anything of value.
Pitfall: Expecting creativity to be the silver bullet

Some people think that they do not need knowledge,
experience or skills to be creative. They think that
there is a simple and elegant solution to every prob-
lem that can be found by everyone if this person is
just creative enough. And besides, you are trying to
do things differently so why bother with the things
that will soon be obsolete? Unfortunately, it will not
work this way. Perhaps there are some lucky bums

The Egg of Columbus is

a story of how to make

an egg stand on end. The
story is used to illustrate
the notion that it takes ge-
nius to discover something
new but that once it has
been shown to others then
anyone can do it.

Wikipedia

who stumble upon solutions to problems without
working for it. But it is more likely that the way to a
simple solution is not simple. It takes a lot of learn-
ing, a lot of work and effort to find it (which means that after years of hard work
you will hear people saying: “But that’s trivial.” — yeah, if you know it, it is). And
you have to learn the knowledge and skills to create something, to have material
to work with. It shows you where the special cases are, the fringes, the problems.
Unless you know the domain you will not be able to work creatively. You will be
the equivalent of a monkey with a typewriter and nobody will have the nerve nor
the time to continuously check if you produced anything good.

Pitfall: Creating paper solutions

One of the most heartbreaking and gut-wrenching moments in creativity is, when
you see a fierce supporter of an idea without merit. Someone who did not have
his facts right in the beginning so he has an idea that is not working. Or someone
who has an idea that could work but who makes no effort to implement his idea to
see if it actually works (and how well). You see this kind of ideologists in all kinds
of areas, from science (esp. in education) to arts. They have paper solutions, just a
vague idea that they scribbled down, but that has no chance of becoming realized.
The idea is either wrong and they do not even know it, or they expect others to
praise them for their brilliance and do the work for them. They are trying to con-
vince others (often not even members of the field) of their idea, instead of trying to
implement it themselves and fixing it in the process if the idea is not perfect (and
most ideas are not).

Do not mistake creativity for having ideas alone. To
be creative, the idea has to be well-founded (i.e. it
must work, even if it is corrected during the realiza-
tion stage) and it must be implemented (by yourself
or with your strong support). Everything else is just
playing with soap bubbles: Fun but without merit in
the end.

“Arthur Schopenhauer

said that all truth passed
through three stages: First,
it is ridiculed. Second, it is
violently opposed. Third,

it is accepted as being
self-evident. But that does
not mean that just because
they ridicule and oppose
you, your idea has any
merit, nor does this mean

Pitfall: Following pseudoscience/-art

Often as a consequence of their dissatisfying experi-

ence with paper solutions (see previous point) some
people think that the established scientists or art-
ists simply do not recognize their genius (or of their
ideas). Some seek alternative means of publication,

that it is a truth or even
self-evident. Most likely
you’re just wrong.”
Daniel Wessel
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e.g. via web pages, third-class or even pseudoscience journals.

While there are instances when scientists refused to acknowledge new ideas that
later proofed to be right, in most cases they are correct. They deal with a count-
less ideas from well meaning creatives that are not good because their creator has
missed some important principles (like the second law of thermodynamics or free
will) or simply reinvented the wheel.

If you ever have the impression that you (or your ideas) are not valued as they
should, ask the people who reject it why. Try to find out their reasons and be willing
to listen to them if they want to explain it (they are by no way not obligated to do
50). In most cases they will have a valid reason to do so that goes beyond “I do not
like it” (at least, outside of art).

Pitfall: Taking on the mantle of dissatisfied

You see this type in universities (mostly in the last

rows): People who think that since knowledge is tH-evI\EI:retT] ysfazp;]z:h&ue%ht
continuously refined everything we know is wrong  \ere wrong. When people
and not worth knowing. Consequently they scoff  thought the Earth was

at learning. Scoffing is — of course — much easier ~ SPherical they were wrong.
han 1 . d Il Ki . . But if you think that think-
than learning and actually working to improving ing the Earth is spherical is
the knowledge. There are also self-proclaimed artists ~ just as wrong as thinking
that scoff at training or producing art, because they  the Earth is flat, then your

have not the money but do not want to “sell out’. W I8 BHCE T UELD 8
of them put together.

“The Relativity of Wrong” by

Itis easy to claim potent1a1 (which you cannot see) or Isanc Asinoo

to find reasons why it is not worth to be creative (“in

this rotten, commercialized world”). But creativity is

not meant to be easy. To be creative you have to work against the odds, improve
the knowledge that is there, make a contribution even if you wont be able to pro-
vide the final true knowledge. To take up work for the money so that you have the
money to work for yourself. This is much harder than being dissatisfied and scoff at
the world. But this is the only thing that makes life worth living for creative people.

Creativity is not yours alone

If you have worked hard and put a lot of effort in learning your domain and devel-
oping the necessary skills, you might have a brilliant idea. You might think that this
idea is unique and only yours. Most likely it is not. In nearly any domain there are
countless professionals and amateurs working on problems, inventing or produc-
ing works of art. There are countless examples over time of parallel creativity (see
page 341), of people who developed the same idea independently from each other.
Often it is a matter of luck, or time, or opportunity, who filed the idea first, who
published his work first, or who had the better promotor. Sometimes you will find
out, that others had the idea a long time ago. Sometimes you work is similar but
dissimilar enough to be considered well on its own.

There is no way around this, ideas are free and muses whisper in many ears. There
are some who try to secure areas of a domain by trademarking some words (e.g.
“learning by design” in psychology) but this is not only a waste of time but also
pretty petty. Ideas should compete freely against each other and not become en-
tangled in dubious legal constraints.

Creativity is a highly competitive area. Do not be disappointed if you loose some

30



Misconceptions About Creativity

battles, if others are better (at times) or use your ideas in a way that transcends your
imagination.
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CREATIVITY IS NEITHER INHERENTLY POSITIVE NOR NEGATIVE

While we often view creativity as something posi-
tive, and it often is, but it can also be negative. You
can use ideas to improve the world, but you can
also have ideas that bring hell on earth. Creative can
bring you fun, fame and fortune, but it can also ruin,
ostracize and kill you.

Personal Advantages

Why do you want to be creative? There are different
reasons to do so and they influence how one should
be creative:

Fun

Working creatively, to create something, can be huge
fun and a welcome change to the otherwise boring
everyday life. Few things are needed and you the
field is relatively small. For larger projects which
surely take a lot of time and effort, fun is needed or
they hardly come into being.

Fame and Remembrance

Some people are motivated by their wish to become
famous and be remembered after their death. It is
about reputation. It is a powerful driving force but
very hard to achieve. You have to hit not only the
nerve of the current field but also of the field in the
future. Given the (trivial but true) fact that nothing
lasts forever and even our sun will burn out in 5 bil-
lion years, fame and remembrance seems to be an
understandable but misplaced motivation. Take care
that you understand the field, hit the zeitgeist, and
get your work out there. The chances to achieve this
goal however, are very small.

Satisfying the need to be creative

Some architects are tying
to become immortal not
by ‘freezing music’ but by
coating their structure in
ice, prohibiting any change
of tune, no matter how
times’ requirements or
tastes have changed, until
all there is left is a ruin
which no one likes to use.
Unknown

“Don’t be disappointed,
Aunt Hilda. Pop has to
work; it’s his nature. Me,
too. Work is necessary to
us. Without it, we’re lost.”
“Well ... yes. But working
because you want to is the
best sort of play.”

“The Number of the Beast” by
Robert A. Heinlein

“You know what Michel-
angelo used to say? That
the sculptures he made
were already there before
he started, hidden in the
marble. All he need to do
was remove the unneeded
bits. It wasn’t quite that
easy with you, Data. But
the need to do it, my need
to do it, was no different
than Michelangelo’s need.”
Star Trek TNG: “Brothers”

Some people just feel the creative urge, the need, in them and want to let it out. They
want to express themselves. Being creative is what they are and creating works al-
lows them to be what they are. If they could not be creative, their creativity would
either find little ways to show itself or they would wither and die.

Advantages for Society

Society can profit form creatives in a number of ways:
Enlarge mankind’s options

Some creatives want to “light a candle and push back the boundaries of darkness”
for the world or at least for their country or city (Taipei is a good example of the last
one). They want to provide mankind with knowledge to make it more powerful,
improve the situation by giving it more options. However, good intentions are no
substitute for careful evaluation, especially of the side effects (see page 36).
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Improve mankind

Artists sometimes strive to educate mankind about
itself, to hold a mirror to society and force it to face
(and hopefully change) itself. Some scientists take a
more direct approach.

Bring Fun

Creativity can not only lead to fun for the creative
person, in arts they often have a wide audience. In
private, creative works also make the best gifts. They
are often unique and highly adapted to the specif-
ic person. A lot of people tinker presents for their
friends and loved ones. But be careful if you invest a
lot of time and soul in creative projects as presents —
if the person is not equally creative, you will not get
anything remotely “valuable” “back” which might
spoil the mental cost and rewards balance of the re-
lationship. I stopped creating these kinds of presents
for exactly this reason — might sound selfish, ma-
terialistic and petty, but try it for ten years, then we
will talk again.

Personal Disadvantages
Creativity is not safe, especially not for the creative:

Open Resistance and personal danger

Creative ideas change the current way of thinking,
of doing, of how things are and were for a long time.
People often feel threatened by change, especially if
they have invested a lot in current status quo: money
spend or invested in current infrastructure or prod-
ucts, time, learned knowledge, expertise, jobs, posi-
tion they reached and hold within certain structures
or actions/behaviors — there are countless things
that can be threatened. Often we do not like that
we have to change, that we must do things differ-
ently because it is not something we have choose but
something that force upon us from others. They force
us to change and we feel insecure, threatened and we
resist. Especially if we feel (or know) that we cannot
change, that we cannot pull our money out or will
have difficulties to learn a whole new set of skills.

For these (and other) reasons, creative people will
often feel resistance, sometimes even from other
creative people since there is often only a certain
amount of time, attention, money, etc. so there is a
natural competition and this competition gets at-

There has grown up in the
minds of certain groups

in this country the notion
that because a man or a
corporation has made a
profit out of the public

for a number of years, the
government and the courts
are charged with the duty
of guaranteeing such profit
in the future, even in the
face of changing circum-
stances and contrary pub-
lic interest. This strange
doctrine is not supported
by statute nor common
law. Neither individuals nor
corporations have any right
to come into court and ask
that the clock of history be
stopped, or turned back,
for their private benefit.
The Judge in “Life-Line” by Rob-
ert A. Heinlein

Obscenity is whatever
gives the Judge an erec-
tion.

Unknown

“Science must be innova-
tive. It brings change.
That’s why science and
bureaucracy fight a con-
stant war.”

Dune Vol. 6: “Chapterhouse
Dune”

New opinions are always
suspected, and usually op-
posed, without any other
reason but because they
are not common.

“An Essay Concerning Human
Understanding” by John Locke

tacked. Sometimes it is not only single individuals but whole companies, govern-
ments or religious institutions. And they will even turn on one of their own, e.g.
not realize an invention that would leave them with less profit even if it would
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be beneficial for the world at large (e.g. environment
friendly cars) or fire an ordained priest. Sometimes,
they attack members of different domains, e.g. rep-
resentatives of churches who attack science (not only
impressive cases like Galileo, even today scientists,
especially in medicine and genetics, face religious
opposition). Artists are not immune: art has been
labeled as pornography or “entartet” [degenerated]
and censorship is an issue even today (Never heard
about it? Of course not.).

The quantity and quality of the resistance can vastly
differ, depending on the domain, the field and on
special circumstances (e.g. enemies made, promot-
ers that fight like bulldogs for you). Sometimes this
means some minor difficulties (e.g. rude remarks),
sometimes it means loss of job or isolation from the
field, even death threats or actual death like burning
at the stake or gallows, in earlier times (or in areas of
the world, where it is still pretty early).

Isolation

If Thomas Edison invented
electric light today, Dan
Rather would report it on
CBS News as “candle mak-
ing industry threatened”.
Newt Gingrich, US Congress-
man and House Speaker, 1995

If my theory of relativity is
proven successful, Germa-
ny will claim me as German
and France will declare that
| am a citizen of the world.
If my theory should prove
to be untrue, then France
will say that | am a Ger-
man, and Germany will say
that | am a Jew.

Albert Einstein

Creativity needs a lot of time — for example, to learn the knowledge and train the
skills you need time for yourself. Your attention is often fixed on the projects, draw-
ing attention and time from social events (unless you consider it creative to be a wit
at a party which I do not). You will probably venture far into a domain, often where

others cannot or will not follow, making interaction difficult.

Personal Danger by the Domain

In some areas the domains themselves are danger-
ous. Creativity works in the not (yet) known and
researchers (or test subjects) are the first to find out
what works, what does not work, and what works
different then expected (sometimes impressively dif-
ferent). Researchers can be killed by the material or

| like you, but | wouldn’t
want to see you working
with sub-atomic particles.
Unknown

the areas in which they are working in. Marie Curie died of Leukemia, probably
due to the radioactive material she was working with, and aviation pioneers not
only went up but also down, sometimes a lot faster than anticipated.

Disadvantages for Society

While creativity is necessary to improve society and
we are forced to do so, because we cannot live for-
ever the way we are doing now, new ideas can make
matters worse.

Negative effects of science

Often side effects of technology are not anticipated
(i.e. looked for) or accepted (i.e. swept under the
carpet because the gain of knowledge or money is
just too good). It is hard to foresee which ideas will be
beneficial in the end, or for some time. While weap-
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It was equally imperative
that this chain of reactions
should always tend to
dampen, to die out. It must
not build up, or the ura-
nium mass would explode
within a time interval too
short to be measured by
any means whatsoever.
Nor would there be anyone left
to measure it.

“Blowups Happen” by Robert
A. Heinlein
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ons of mass destruction can turn earth to cinders they have brought us an uneasy
peace for 60 years. But their evaluation changes in an age where they become small
enough to be interesting for terrorist and easy enough to acquire to become a valid

threat.
Negative effects of art

Great art can inspire, but the question is, what they
inspire people to do. While some effects of art are
exaggerated, e.g. the influence of suicide literature or
music (it is more complex than just: “reading /listen-
ing kills”), art influences us every day. Propaganda
for governments or cooperations (i.e. advertisement)

“I wonder what the author
of that republican song
thought when he saw
young men walking to cer-
tain death, with his song
on their lips?”

Daniel Wessel

do not necessarily make the world better (except for

the governments and companies, of course). And

sometimes, its effects are quite dangerous or even deadly (e.g. fashion trends that
promote bulimia or anorexia nervosa).

Consequences

1st Consequence: Take responsibility for your creativity

Even if you never wanted it to happen, you have to
take responsibility for your creativity. You want to
be honored for the benefits, so make sure that you
accept the responsibility for the dangers.

The people will take a
certain amount of reform,
then they want a rest. But
the reforms stay. People
don’t really want change,
any change at all [...]. But
we progress, as we must
— if we are to go out to
the stars.

Bonforte’s double in “Double
Star” by Robert A. Heinlein

While many will never make anything dangerous, it
should nevertheless be mentioned and kept in mind.
See the next pages about responsibility in creativity.

2nd Consequence: Plan Ahead

Some negative consequences of ones own creativity

can be foreseen if you devote the necessary attention

to it. See who will be threatened by the change you bring, who will loose: Who is
invested in the status quo? Who are your competitors? Make sure you know how
to deal with the opposition and prepare for it. One way is to seek allies, e.g. Darwin
had Huxley as his “bulldog” who fought for him (or rather his theory of natural
selection).

3rd Consequence: Follow up

Since some dangers appear only over time, follow up your creative projects after
you released them into the wild. You do not know what might happen with them
when you created them, but their affects will probably become very obvious with
time. If they are negative or if someone uses it to produce negative effects, take
steps to intervene. After all, you are its creator and share a certain responsibility.
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Responsibility

YOU ARE RESPONSIBLE FOR YOUR CREATIVITY

As mentioned, creativity is not inherently good or
bad. It is doing things differently than they are done
before and a field (of whomever this consists) that
determines that it was creative. But different is not
always better and even when things are truly bad a
change can always make it worse. This is not only
a matter of military technology that finds new (and
creative ways) of killing people or of finding out that
an commercial airliner is essentially a giant cruise
missile if you do not care whether you live or not.
Even seemingly beneficial creative ideas can have
unintended side-effects that occur only over time or
in special circumstances.

This raises the matter of personal responsibility. Cre-
atives cannot shake this responsibility (“It was only
my job.”) or try to hide from it (like the physicists in
Diirrenmatts “Die Physiker” [The Physicists]). Even
if one has never intended the purposes for which
ones work is used one still has a responsibility for
it. You created it, it is your child, you are responsible
for it, especially in the early stages where you know
it best and can guide its uses.

But what can one person/team do?

In dreams begin responsi-
bilities.
WB Yeats

Books

“Blowups Happen” by Rob-
ert A. Heinlein

“Die Physiker” [The
Physicists] by Friedrich
Dulrrenmatt

The saddest aspect of life
right now is that sci-

ence gathers knowledge
faster than society gathers
wisdom.

“Isaac Asimov’s Book of Science
and Nature Quotations” by
Isaac Asimov, 1988

You cannot control everything, especially not turn back the time, but you can do

some things:

Show everyday responsibility: Protect the environment

Sometimes creativity includes materials that are a danger to the environment, make
sure that even on that small scale level you protect the environment. If you have to

use products that are harmful, imagine what would
happen if you scale up your prototype to commer-
cial production lines and take steps to reduce this
impact.

Be on the lookout for side-effects

There are a lot of creative works that were hailed as
salvation but had unintended side effect. In science
DDT was considered as a miracle pesticide (and it
is, but unfortunately, it is more than that) and nu-
clear power was supposed to give us electricity “too
cheap to meter”. In art, songs that were written to
promote unity can be misused to inspire war against
outsiders and pictures that were supposed to con-
vey a deep meaning can be misused to sell products.
Many of the side-effects could not be foreseen in the
early stages of development, but one could have
looked for it.
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“I'll tell you the prob-

lem with the scientific
power that you’re using
here: it didn’t require any
discipline to attain it. You
read what others had done
and you took the next
step. You didn’t earn the
knowledge for yourselves,
so you don’t take any
responsibility for it. You
stood on the shoulders of
geniuses to accomplish
something as fast as you
could and before you even
knew what you had you
patented it and packaged it
and slapped it on a plastic
lunchbox, and now you’re
selling it, you want to sell
it!”

Ian Malcolm in “Jurassic Park”



Responsibility
e What can it be used for?
* How can it be misused?
e How will it be understood?
e Will others see the dangers?
¢ Can others understand the dangers?

It is hard to have a critical look at ones baby and
think hard about the kind of harm it can do. Many
creatives are too proud, to fixated on promoting their
idea that they cannot see the possible consequences
(and they worked so hard for it, made so many sacrifices
of time, money and opportunities). In many areas there
are other people who watch for the side-effects (e.g.
ethic counsel). While they are important, it is more
important that you look for the side-effects yourself,
and take responsibility for your ideas.

Educate the public

Tell the public what happens and that you do not
agree with the way your work is used. If you did
work on the project, you have the expertise and your
word has impact. Contact groups that can help you
(e.g. environmental groups) but be careful who you
chose as allies. Other groups often have their own
agenda and methods and even if their aims match
yours (well enough), their methods might discredit
or even criminalize you.

Communicate clearly

Conveying scientific information to lay persons can
be hard, but find ways to make yourself heard. If the
CEO does not understand even the executive sum-
mary about the dangers of your invention, perhaps
a mob of angry citizens or a media outcry will force
him to listen. Perhaps government officials have
more authority if they get to know what might hap-
pen to the environment if the company does not
change its work. You are creative, think creatively to
prevent the harm that your creativity might bring.

Blow the whistle Anonymously

Even if you cannot do so openly due to legal or per-
sonal repercussions, blow the whistle anonymously.
There are enough ways to send documents or infor-
mation to the media (unless the media is your prob-
lem). See the “Handbook for Bloggers and Cyber-
Dissidents” by Reporters Without Borders for more
information.

There must be no barriers
to freedom of inquiry.
There is no place for
dogma in science. The sci-
entist is free, and must be
free to ask any question,
to doubt any assertion, to
seek for any evidence, to
correct any errors.

J. Robert Oppenheimer, Life, 10
October 1949

“I did not say it was true,
but you will admit that |
can convince the public
that you are deliberate
villains. As to it being a
difference of opinion ...
you are none of you atomic
physicists; you are not
entitled to hold opinions in
this matter.” [...] Lentz dis-
cussed it. He dwelt on the
appreciation that would be
due them from a grate-
ful world. He invited them
to make a noble sacrifice,
and, with subtle misdi-
rection, tempted them to
think of themselves as
heroes. He deliberately
played on one of the most
deep-rooted of simian
instincts, the desire for
approval from one’s kind,
deserved or not.

Dr. Lentz, about his proposed
campaign to make the Board of
Directors of a possibly world-
destroying reactor either villains
or heros depending on their
cooperation to transfer the plant
to outer space, in “Blowups
Happen” by Robert A. Heinlein

Not everything that is pos-
sible should be invented,
and not everything that
exists should be used.
Unknown

“I didn’t say it was my
fault. I said it was my
responsibility. | know the
difference.”

Rose Walker, in Sandman: “The
Kindly Ones:4” by Neil Gaiman
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Responsibility
Work against it (or improve it)

You were creative enough to bring it into the world,
who says that you cannot try to stop it or improve
it to a point where the dangers vanish? Find ways
(that do not make matters worse) to stop the danger,
e.g. develop a better process to reach the same goals
without the side effects.

This also applies to artists

This is not only a problem for scientists. Artists, es-
pecially in advertisement business (including pro-
paganda) face similar problems. Art can inspire, can
rouse emotions — be careful for what itis used. There
are ways to use ones creativity against the dumbing
of the public. Adbusters for example makes cam-
paigns against advertisement.

Responsibility cannot be shared (or diffused)

Social psychology has shown a clear diffusion of re-
sponsibility effect: the more people are present in an
emergency, the less likely it is that someone helps.
Each person is looking at the other persons if they
should help and since everybody is waiting for any-
body to do something, nobody does anything, fur-
ther impeding helpful behavior. Work is now often
in teams since the domains have gotten more com-

WHISTLE BLOWING

Anonymous whistle blow-
ing can be done over the
internet.

Reporters Without Borders
has a “Handbook for Blog-
gers and Cyber-Dissidents
on their website.

Be careful which kind of
confidential information
you give out. Are some
facts known only to you?
Did you receive a version
of the events or documents
that is manipulated slightly
(e.g. choice of words,
marks on paper) that could
be traced back to you?

Do not use any piece of
infrastructure of your
employer. They know it too
well and it could be traced
back to you.

You might face legal or
social repercussions, even
if what you did was ethical
correct they might still
crucify you in court.

plex each person is only doing a small part. The project for the large hadron collid-
er! for example took over two thousand physicists and engineers from thirty-four
countries working together. How can any single of them be responsible? By making
sure they see at last part of the picture they are working on and trying to get a grasp
about what happens there. The people who can fill in the gaps are colleagues and
available for questions in most cases, so ignorance is no excuse. The fact that one
is only part of the workgroup, even one of a thousand workers, is no excuse for
personal responsibility. It did not work for Nazi bureaucrats and it does not work
in a science or art project (in the case of the hadron collider the only difference will
be that St. Peter’s Gate will replace Niirnberg). Keep in mind that no matter how
many people are working on the project, you are personally fully responsible since
you contributed to the work.

Invested money or effort is no excuse “Go ahead, Giles. Do it. Tell
me to kill my sister.”

Buffy, after realizing that the
only way to stop the Apocalypse
might be to kill the key to other
dimensions, which is her sister,
in “Buffy - The Vampire Slayer”

The worst moment for the personal conscious to pipe
up is when you (or your organization) has already
invested a lot of time and effort in it and you sudden-
ly see that what you are doing might be dangerous. I
do not think that it will happen often, because when
you have build, e.g. a hadron supercollider and sud-

1 Ido not want to imply that the Hadron collider is dangerous or will destroy earth, I use it as an
example for a large project that could possibly do it. I do not know if it will. But I would like for a
board of critical scientists who evaluate the dangers independently from the people who have an
vested interest in its construction.

This book was too much effort to be swallowed by a black hole.
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denly someone recalculates the danger and comes
with a high possibility of a non-collapsing black hole
(and “high” might be 0.000001), nobody will look at
the superstructure that did cost more than five bil-
lion dollars and was the work of over two thousand
scientists and engineers and say: “O.k., let’s forget
the whole thing and tear it down.” This explains the
urgent need for external control. A group of people
that have invested nothing in the project, who are
able to keep their emotional distance, yet are in-
volved in the program enough to understand it.

If you ever work in a domain with possible negative
consequences, sure that there are people who super-
vise ethics and environmental dangers, because you
are probably not willing to kill your baby yourself,
even if you should.

Answer questions that matter

Responsibility does not start with the creative pro-
cess and the realization of an idea. You should show
responsibility regarding the problem you try to have
ideas to. Find problems that are important, that af-
fect people where your solution can actually help
other people or “push the human race forward”.

There was no doubt that
whoever had shut [the
door] wanted it to stay
shut. Dozens of nails se-
cured it to the door frame.
Planks had been nailed
right across. And finally it
had, up until this morning,
been hidden by a bookcase
that had been put in front
of it.

“And there’s the sign, Rid-
cully,” said the Dean. “You
have read it, | assume. You
know? The sign which says
‘Do not, under any circum-
stances, open this door’?”
“Of course I've read it,”
said Ridcully. “Why d’yer
think | want it opened?”
[Footnote: This exchange
contains almost all you
need to know about human
civilization. At least, those
bits of it that are now
under the sea, fenced off
or still smoking.]
“Hogfather” by Terry Pratchett

Most “scientists” are bottle
washers and button sort-
ers.

Excerpt from the Notebooks of
Lazarus Long in “Time Enough
For Love” by Robert A. Heinlein
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We will now take a look at the required abilities and structural requirements for
creativity. However, keep in mind that it is not possible to “fail” this list, since
everyone has the abilities at least to some degree. But it gives you an idea which

Ajaneas) noqy

abilities are important and in which areas you can improve yourself.

MOTIVATION

Given the effort and time it takes to get the knowl-
edge of a domain, ideas and results, you need a
strong motivation to be creative. You will have to
make a lot of sacrifices and invest a lot of time and
resources in a project and you must be willing to do
S0.

Curiosity

One of the most useful motivations that you should
strive to cultivate is curiosity. The questioning atti-
tude, the craving to find out, to understand, to try,
and not to rely on ones expertise or imagination
alone, can be a powerful drive. If you want to un-
derstand things instead of just knowing the facts or
going through the motions, your learning and train-
ing goes much deeper. Curiosity often gets lost when
expertise kicks in. It is very satisfying to think one
knows all about a topic and can foresee what will get
good results and what will not, but it stifles creativ-
ity. Even if you are right 99 of 100 times, you will
miss the one critical case where your predictions are
wrong if you do not try it. Keep your curiosity to

“DaR ich erkenne, was die
Welt | Im Innersten zusam-
menbhalt,”

[That | the force may
recognise | That binds cre-
ation’s inmost energies]
“Faust” by Johann Wolfgang
von Goethe

Curiosity kills the cat —
but it also makes her go
where no cat has gone
before.

Daniel Wessel

The most exciting phrase
to hear in science, the one
that heralds the most dis-
coveries, is not “Eureka!”
(I found it!) but “That’s
funny...”

Isaac Asimov

find out what actually happens and how things could be from a different perspec-
tive. Keep asking the childish questions like: “Why?” and “What would happen,
if ...?”. Curiosity helps you to treat every experiment, even the “failed” ones, as
helpful experiences.

Goals

Short and long-term goals help you to keep on track
while you are learning, training or thinking. While
you can break down complex projects in small steps,
goals that reach over the current project can help you
to keep focusses on the domain and your work there-
in. There are a lot of different goals which artists and
scientists strive for, e.g. fame, create things, see ideas
implemented, understanding, or finding solutions to
complex problems.

“I think success has been
very important to me. |
wanted it to heal some
inner wound of some kind.
| wanted revenge. | wanted
to dance on the graves of a
few people who made me
unhappy, and I've done it.”
Anthony Hopkins

Interest

While curiosity is a general attribute, specific interest in the domain and its prob-
lems is necessary. You need to care about it, be intrinsically motivated to improve
yourself. Otherwise it is very hard to spend the amount of time and effort on some-
thing that is “only a job” and it will prevent you from using your spare time to
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work on problems because it is “only a job”. See page
18 for finding a domain you like.

Fun

You need positive feedback to continue working on
something, and fun is the best way of receiving it.
Fun in this context is the deep satisfaction you have,
when you work creatively in a domain you love, on
problems you find interesting. It is the “getting lost
in the work”, forgetting the world around you be-
cause it is so intrinsically motivating. This does not
mean that the work is always fun; there will be times
when you hate doing what you normally love. That
is when frustration tolerance and determination
kicks in.

Frustration Tolerance

In any creative project there is a high risk of failure.
You do things you (or anybody) has never done be-
fore, sometimes you work with materials that are
not ideally suited to the task and you experiment.
And be it through a technical defect, lack of skills or
knowledge, or just a non-working idea, you will fail
each time but the last time. When things do not work
and you have to discard the work of hours, days,
weeks, months or even years, you need a high toler-
ance for frustration to continue working.

Determination and Persistence

The main and most important characteristics of suc-
cessful creatives, especially in science, are determi-
nation and persistence. As mentioned, creativity
takes time, hard work and is riddled with failures.
Even with a strong reason or goal to keep you go-
ing, it is easy to give up. Determination and persis-
tence keep you going. Be sure, however, that they
do not let you bump again and again into the same
wall. While you must be determined to reach your
goal and show persistence in trying to reach it, you
also need to be flexible regarding the ways to achieve
it. A change of methods, style or perspective is of-
ten needed in creativity and your determination and
persistence must never prevent this flexibility.

Focus

You must not only follow your domain with deter-

In 1583 Galileo Gallilei

... a youth of nineteen
attending prayers in the
baptistery of the Cathedral
of Pisa, was, according to
tradition, distracted by
the swinging of the altar
lamp. No matter how wide
the swing of the lamp, it
seemed that the time it
took the lamp to move
from one end to the other
was the same. Of course
Galileo had no watch, but
he checked the inter-

vals of the swing by his
own pulse. This curious
everyday puzzle, he said,
enticed him away from the
study of medicine to which
his father had commit-
ted him to the study of
mathematics and physics.
He had discovered ... that
the time of a pendulum’s
swing varies not with the
width of the swing but with
the length of the pendu-
lum.

Daniel ]. Boorstin

Nature composes some
of her loveliest poems for
the microscope and the
telescope.

Theodore Roszak

Nothing in this world can
take the place of per-
sistence. Talent will not;
nothing is more common
than unsuccessful people
with talent. Genius will
not; unrewarded genius is
almost a proverb. Educa-
tion will not; the world is
full of educated derelicts.
Persistence and determi-
nation alone are omnipo-
tent. The slogan ‘press on’
has solved and always will
solve the problems of the
human race.

Calvin Coolidge

mination and persistence, but also keep your focus on it. Especially when the road
gets bumpy it is easy to set it aside and start with something new. Many people
want to learn everything at once and thus they never start learning anything at all.
See page 207 for more information.
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EpucaTioN AND TRAINING

Education and training are often underestimated for
creativity. We often think of education as something
that stifles creative thought, new ideas. Something
that inhibits thinking for oneself while placing an
insanely high emphasize on learning facts that are
already known. But education is not only the formal
education in schools (and not all schools or teach-
ers are bad), but also the learning of knowledge and
skills for oneself. And while training often sounds
repetitive and boring, it is necessary to build up the
knowledge (facts) and the skills needed to do cre-
ative work on a high technical level.

Knowledge

One of the most famous quotations by Albert Ein-
stein deals with imagination and knowledge:

“I am enough of an artist to draw freely upon my imagi-
nation. Imagination is more important than knowledge.
Knowledge is limited. Imagination encircles the world.”

A nice quotation, is it not? It seems to suggest that
you do not need knowledge if you just have imagi-
nation. Unfortunately this is not true. While there is
a downside to knowledge, especially if it comes to
expertise and the assumptions experts make (which
save time but may lead them to overlook crucial
details for innovation), knowledge is a necessary
prerequisite to being creative. You can not have im-
plementable ideas if you do not understand the sub-
ject. Consider the discovery of the “Benzene Ring”
by Kekulé: He had a dream of a snake biting its tail
which lead him to consider the form of a ring. Sud-
den insight after some time of incubation? Yes. Was
knowledge unnecessary? No. He had a vast knowl-
edge about chemistry, he thought about this problem
long and hard with the relevant knowledge in mind.
Yes, he gave his mind the time to relax and work out
the idea, but he put a lot of effort in learning what
there was to learn about it in the first place.

So there is no way but to hit the books and get a lot
of experience, before you can expect to have good
ideas in a given subject. C. D. Jackson probably said
it better with “Great ideas need landing gear as well
as wings.”. Without knowledge and experience you

Insanity is repeating the
same actions and expect-
ing different results.

“The Fifth Sacred Thing” by
StarHawk

“I’'m bored. | want to watch
something else.”

“I’'m bored too, but | want
to know what happens.”
“That’s why you have a
PhD and | don’t.”

Jon and Tom

It’s not that I’'m so smart,
it’s just that | stay with
problems longer.

Albert Einstein

As a pupil you’ve got a five
days a week job: learning.
Henry ]. Wilcoxen-Ash

Get over the idea that only
children should spend their
time in study. Be a student
so long as you still have
something to learn, and
this will mean all your life.
Henry L. Doherty

Focus ON YOUR CREATIVE WORK

While it might be fun to
copy the characteristics

of creative artists and
scientists find your own
access to the domain and
your own style. Take the
methods that are useful for
you but add your own per-
spective. Do not become a
poser or a copy-cat.

“Why study when you can
network?”
Daria in Daria 2x08: “Gifted”

might lack the assumptions that can keep experts on conservative trains of thought
but the most you can do is reinvent the wheel if you are able to invent anything.

Most of the winners of the German “future prize” emphasized the importance of
knowledge and education for creativity. Root knowledge, pure memorization of
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knowledge, is considered of little worth — most wanted to understand the subject,
to really see the borders of the knowledge, the frizzy ends, the conditions when
something works and when it does not. Education should provide the basis, but
it should be interdisciplinary — the is no worth in producing a fachidiot (german
word for “idiot of your own subject”). Another important factor is experience —
education and pure book knowledge is not sufficient for great ideas.

But they also stress that while acquiring knowledge, one must not loose once imag-
ination. So maybe Einstein had a point after all: Imagination is important, but only
if you also have the relevant and vast knowledge that constructs your inner world
in which you can imagine things.

Skills

My teacher in German once said that anybody could draw like Piet Mondrian:
“Simply make a composition with yellow, blue, and red, hell. Hell, he even named
that damn thing that way.” Maybe he was right and surely now people can copy his
work, but even when the idea is there to be copied, you have to develop the skills
first. Every artist spends thousands of hours of learning his tools, be it a musician
with his guitar, a painter with his oil colors, or a photographer with his camera. The
same is necessary for scientists who have to learn how to conduct experiments, the
methodology and methods, the scientific thinking. It is not only book learning but
a lot of practical experience until one becomes an expert in his domain. And this
learning of skills often distinguishes between “a nice painting” and “a work of art”.

WORK STYLE

Creativity is hard work and a certain work style is very helpful:

Self-reflexion

Besides deciding what you want, you need self-reflexion while you are working on
projects, especially longer projects. You need to supervise your work and critically
evaluate its results. While questioning your skills might hinder you in your work,
you need to question your results. Often we tend to see the results more favorably
then they are, more in line with our hypothesis. While it is nice to have ones hy-
potheses supported, you might overlook an important detail this way and miss a
discovery.

Working hard

In creativity hard work is necessary not only to get the knowledge and skills of a
domain, but also to develop a vague idea into a working product or process (which
often is the hard part). Do not try to be creative to have an easy life — it is not, it will
not be, not for you, but perhaps for others. A strong work ethic is helpful to work
reliably, regularly and consistently.

For more information see page 81 and page 285.

Autonomy Always be a first-rate ver—

You cannot be creative in an environment that does ~ sion of yourself, instead of
not give you the freedom to do so — at least not Sosn‘iz%r;%;riievers'o“ ol
openly. Even in large, bureaucratic and very con- 4y Garland

servative companies, creative projects are possible if
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you are willing to invest personal time and effort in
it. If you do not work openly until you have some-
thing to show for. If you just conduct some “tests” or
some “ideas” but “it is not an official project”. Even
in repressive families, creative children can find
ways to live their creativity, to express it privately.
Even under totalitarian governments were people
who worked on their own ideas, their own perspec-
tives, even if they were behind bars or in some Gu-
lag. If you are not in constant coma and you want to
be creative, you can. Your first creative project is to
find a way to do so.

Do not seek to follow in
the footsteps of the wise.

Seek what they sought.

Matsuo Basho

Use what is useful, reject
what is useless and add
what is specifically your
own.

Unknown

Discipline

Related to keeping the focus, you need discipline to continue working every day,
even when things get tough, or boring, or fuzzy or you experience failure. It is easy
to find other things to do that are more fun at the moment (start another creative
project, perhaps?) but discipline will keep you on track, even when things are not

fun.

Habits

The best way to achieve the necessary discipline is
to develop strong habits. Many great writers worked
diligently every day. What at first was probably very
hard for them to do soon became a habit until it be-
came normal for them, effortless. Not the creative
work itself, but the sitting down (or standing, or
moving) and spending time and effort on it. Habits
also help you to capture, collect and realize the ideas
you have. It will take a lot of effort at the beginning
but soon become your nature until you cannot imag-
ine not doing it.

Interdisciplinary Work

With increasing knowledge in science there is a
strong tendency for specialization. It might help you
to focus on a specific aspect but you lack stimula-
tion and perspective: other methods, other points of
view, other priorities. And you will not be able to see
the big picture, the work in different contexts.

Some of the best inventions in the last decades have
come form people using methods of other domains
or fields or tackling a difficult subject from multiple
perspectives. Sometimes domains were combined
that seem to have nothing in common, e.g. chaos
theory (mathematics) and internal medicine (medi-
cine) to diagnose heart problems.

Work in interdisciplinary (i.e. heterogeneous) teams
is hard because you have to work with people that
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The best predictor for
future behavior is past
behavior. If you want to
change your future behav-
ior, forget good intentions
and aspirations, change
your behavior to change
your attitude.

Unknown

WORK INTERDISCIPLINARY

If you get to know some-
one you like, someone
whose work style is com-
patible with yours and you
work in different domains,
try to find a problem that
you can tackle together.
You may not find one but
if you do, you will probably
have a fresh angle and see
it from a perspective that
is was not seen before.
You must be able to work
together which means
understanding each other
well enough to grasp and
tolerate the different ap-
proaches. Otherwise you
wont produce anything
but misunderstandings.
This is why the order is: 1.
find someone with whom
you can work, 2. find a
problem.
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think very different than you do. They might seem
“stupid”, “slow”, “ignorant” or “clearly not doing
scientific work correctly”, but in reality they are do-
ing it according to the rules of their domain and their
field. And when people argue in interdisciplinary
teams, there is nothing wrong with it and it is even
beneficial, as long as the fight deals with the work at
hand, the work aspect and not with interpersonal as-
pects and the respect for the other person is retained.

Interdisciplinary is also important in individual
work as you do not necessarily need different people
for this. When you learn about the subject that in-
terests you, make sure you look at it from different
perspectives and with different eyes otherwise you
will miss important aspects.

This also applies to art: Ask yourself how an artist

There is only one nature

- the division into science
and engineering is a hu-
man imposition, not a
natural one. Indeed, the
division is a human failure;
it reflects our limited
capacity to comprehend
the whole.

Bill Wulf

“Yes, but what you do is
hardly science, isn’t it?”
Dreaded words while working
in an interdisciplinary team of
scientists

working with different materials would see the subject you are trying to cover and

you might get inspiration that benefits your work.

ATTITUDE TO THE SUBJECT

Besides interest (see motivation) the following attitudes toward the subject you are

working with are very helpful.

Naivety

Preconceived views of the world might be satisfying
and get you through the day, but for creativity you
have to cultivate a naive view of the world. You have
to change how things are usually done and you have
to questions things that others take for granted. You
have to adopt a playful attitude and face problems
without preconceptions. We winch at the four-year
olds that asks “Why?” all the time, but they actually
have a point (without understanding it).

See different worlds

To be creative you have to go beyond the things that
are currently existing. You have to imagine the world
differently, see different worlds that are possible.
While we probably all did this when we were young,
this gets lost when we get older. We tend to live in
the real world. While this is beneficial to sanity and
stability of living, it prevents us from being creative.

Flexibility

Creative work involves a lot of experimentation, of-
ten at odd hours in odd circumstances or with ma-
terials that were intended for something else. The
ability to adapt, to depart from a well-beaten path

What is hidden in an empty
box?

If a man will begin with
certainties, he shall end in
doubts, but if he will con-
tent to begin with doubts,
he shall end in certainties.
Francis Bacon

To think creatively, we
must be able to look afresh
at what we normally take
for granted.

George Kneller

“... to explore strange new
worlds, to seek out new
life and new civilizations,
to boldly go where no one
has gone before.”

Intro of Star Trek TNG

Creativity is also doing
what you can do, with what
you have, the way you can.
Unknown
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and find working solutions to the problems on the way is necessary. You need to
see things in new contexts instead of the way there were originally placed and
sometimes things simply must “work”, albeit not perfectly.

Ambiguity tolerance

You venture in unknown territory. It has not been
charted, you do not know where the shoals are. So
you will be faced with a lot of unclear situations
which might lead to anxiety. Will it work? Why does
it work in some cases and not in others? Will I be able
to find a solution? You need the tolerance to accept
that things are not black and white, that you do not
know and that this is alright.

Open Mindedness

You have to be open for new ideas, do things that
your socialization, your training, your experience
wants to prevent you from doing. You need to imag-
ine that the world can be different, and that you can
make it different. To be open for new experiences, for
new conditions, is necessary to do so.

(Controlled) madness

(Controlled) madness takes the naivety a step fur-
ther. Not only do you look at the world without pre-
conceived views, but you are actually exploring oth-
er possibilities and see things in a way other would
call mad. But it is not madness per se, it is controlled.
You have to use your imagination free from the usual
rules of society or science to generate ideas but then
you evaluate them and control your madness to use
the ones that are actually good for something (good).
Otherwise anyone could just do something that was
not done before (for a good reason) and call it art (see
page 25 and page 46).

Humor

When things fail, when a lot of effort and time and
commitment has clearly been wasted, you need to
cope with it. If you see the problems as too impor-
tant, you risk nervous breakdowns. Humor is a very
useful attribute. If you can laugh about it, if you do
not take it too seriously (you still want to reach it

| do not like it but | can live
with it, work with it, until |
have solved it.

Unknown

Science commits suicide
when it adopts a creed.
Thomas Henry Huxley

Be open-minded, but not
so open-minded that your
brains fall out.

Stephen A. Kallis, Jr.

Though this be madness,
yet there is method in it.
Polonius

It is perfectly easy to be
original by violating the
laws of decency and the
canons of good taste.
“Owver the Teacups” by Oliver
Wendell Holmes, 1891

Sometimes | think | get
ideas by seeing into the
future — and it scares me.
Unknown

| laugh because | dare not
cry.

Sharpie in “The Number of the
Beast” by Robert A. Heinlein

but accept the bumps on the road), your chances are higher to actually get there.
Humor is very hard to achieve once things fail or if you are working on a “serious
problem”. Nevertheless strive to be able to keep your distance if necessary and

humor is the best way of doing so.
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INTERACTION WITH OTHERS

Although the main focus in creativity is on the do-
main itself, there are some helpful abilities and skills
in interacting with others. We like creativity, mostly
in people in a secure distance. Interaction with oth-
ers can be demanding and you should be prepared
for it.

Eccentricity

This is actually nothing you need to develop as it
will probably be attributed to you. If you follow your
inner voice, if you see things differently, you move
away from the main herd and you get noticed as dif-
ferent (as an actual herd animal in nature this would
probably sign your death sentence). Depending on
your success (which you will not have at the begin-
ning) they will call you mad or eccentric (or both).
But the key thing here is: follow your inner voice,
even if you end up doing things that are eccentric to
others. The herd is a safe place (unless you a herded
into the meat grinder) but you cannot be creative if
you play it safe.

Courage

Being creative often involves changing the status
quo. New theories making old knowledge obsolete,
new artworks that displace existing ones — you do
not need to start a new religion to create a lot of an-
ger, resistance or other negative consequences. Cre-
ativity with the right materials (e.g. radioactive ones
or gravity) can even kill you. Even defending an idea
in a meeting takes courage, so does tackling the huge
mountain of problems that stands in the way of the
realization of every idea. And last but not least, you
invest a lot of yourself into a project that might not
work but make you a laughing stock after burning
out your resources of time, money and health. It is
a risky business and to withstand these pressures
of the environment and your own self-doubts, you
need courage.

You can make it easier for yourself

While courage is something that you must show, you
can make things easier for yourself. Besides getting
strong allies, mentors and friends that stand by you,
you can also try to find a place where your work is
more appreciated. Unfortunately, many current so-
cieties are rather risk aversive. Depending on your
domain, you might even have legal boundaries (e.g.

in biotechnology). However, there may be areas in this world where your work is

Don’t try to be eccentric.
Focus on your subject and
follow your inner voice
where ever it takes you,
that is eccentric enough.
Unknown

If to live in this style is to
be eccentric, it must be
confessed that there is
something good in ec-
centricity.

Unknown

Be neither a conformist or
a rebel, for they are really
the same thing. Find your
own path, and stay on it.
Paul Vixie

The individual has always
had to struggle to keep
from being overwhelmed
by the tribe. If you try it,
you will be lonely often,

and sometimes frightened.

But no price is too high
to pay for the privilege of
owning yourself.

Friedrich Nietzsche

To be dragged in the wake
of the passive flock and

to pass a hundred and
one times beneath the
shears of the shepherd, or
to die alone like a brave
eagle on a rocky crag of a
great mountain: that is the
dilemma.

Praxedis Guerrero, Regener-
acion, 18 February 1911

“Playing safe seems to be
all the rage.”
Unknown

The reward for conformity
was that everyone liked
you except yourself.

Rita Mae Brown, Venus Envy
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more appreciated and / or where you can focus solely
on your work. It does not have to be a lonely castle is
eastern europe or the basement of the opera, some-
times a different university or city will suffice.

Squelchers

If you have to convince others, you will probably
hear a lot of squelchers (“That will never work.”,
“We've always done it that way.”, “Don’t rock the
boat!”, “That’s not my job!” or “Too risky!”). Phras-
es that are often used when something new is pro-
posed. Most of the time they have nothing to do with
your proposal but are simply signs that your conver-
sation partner does not want to change something.
This mean, if you hear any of these phrases, your
idea can still be good (or brilliant even), but you will
have to fight hard, very, very hard to get it accepted.

To Ask Questions And To Be Willing To Make
Mistakes

There are two important things that need a lot of
courage: to ask questions and to be willing to make
mistakes.

Ask Questions

There should be nothing more simple than to ask a
question if something is unclear, e.g. in a presenta-
tion by your boss or by your professor. Unfortunate-
ly, few people are willing to ask questions. They fear
to become visible from the herd because they might
appear stupid or ignorant, because they (often false-
ly) assume that everybody else understood it per-
fectly. In fact, most of the time, if you did not under-
stand something, then it is very likely that someone
else did not understand it either. But since everyone
assumes that they are the only one, no one asks. So
if you do not understand something, this does not

Everyone has a natural
born right to be whoever
they wish, to love whoever
they wish, if they can just
survive the pressure from
the ignorant.

Unknown

“I don’t know.”
Albert Einstein

“He who asks is a fool for
five minutes, but he who
does not ask remains a
fool forever.”

Chinese proverb

Our wretched species is

so made that those who
walk on the well-trodden
path always throw stones
at those who are showing a
new road.

Voltaire

All progress has resulted
from people who took
unpopular positions.

Adlai Stevenson, speech, Princ-
eton, 1954

Creativity is allowing
yourself to make mistakes.
Art is knowing which ones
to keep.

Scott Adams

mean that you are not smart enough. Some people think that learning comes either
naturally in an instant or not at all. This is not true. There are a lot of subjects that
need a lot of work before you make progress. Where you need to work hard. Ask-
ing questions mean that you are interested and want to know. So ask them.

Be Willing To Make Mistakes

One of the major things that prevents people from
making discoveries or creating something new is
that they are not willing to make mistakes. Nobody
wants to make a mistake, because you appear fool-
ish, incompetent, even dangerous. But on the other
hand, if you are working creatively, you often work
in conditions where there is no clearly chartered

If you hear a voice within
you say “you cannot paint,”
then by all means paint,
and that voice will be
silenced.

Vincent Van Gogh
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land, where some things aren’t known, when you have to try something even if it
blows up in your face (hopefully not literally). There is no other way to discovery
than to try it and some (even most) trials will be without success. This does not
mean to throw caution away and just blindly start mixing things together to see
what happens. You need the knowledge about the domain first. You need to know
what is already known. But while learning, you will see the gaps, the fringes, the
things that are not known. And researching them will be difficult (they are gaps for
a reason). It is then when you will be making mistakes, but they will be defensible
mistakes: Based on what you knew and expected you did right, even if it turned
out wrong. Afterwards you know a little more and can try again, and again, and
again. Until you (or others) finally succeed.

Friends and Enemies Don’t make enemies by

While working creatively, you need people that sup- ~ accident.

. Unknown
port you, that urge you on and build you up when
you experience the inevitable failures. On the other
hand, enemies can be useful too. They give publicity, they can compress you like a
spring, force you to fight back. Knowing that enemies are in the crowd, you prepare
your arguments better and learn how to defend your ideas.

Feedback/Critics

One of the most difficult things while working cre-
atively is getting good, constructive feedback. It is ~ Many greatideas have

. . . been lost because the
not about support. That is what friends are for. It is people who had them
not about tearing a hole in your work. That is what  could not stand being
enemies are for. It is about having a close look at laughed at.
your work, understanding it, see the limitations, the Unknown
weak points, the fuzzy bits and fringes, and help you
to improve it. A good critic is able to see this and not
intimidated by your work (e.g. because you are a competitor or could gain more
fame). Unfortunately, the people who would be able to understand and improve
your idea are people also working on the subject and thus the ones who have much
to loose if your project becomes successful. For this reason, sometimes the best
critic is a person who works in the same domain, but on a different subject (e.g.
also in Social Psychology, but on a different aspect), given that this person has the
necessary knowledge or understands your work quickly. The next problem is to
find someone who is actually willing to get to know your work, what is currently
important in the domain and how the field will react to it. A good friend might do
this, but a good friend might not want to offer direct critic but only support. But
if you have a colleague with whom you can work but have little personal involve-
ment, one way to overcome this problem is to strike a deal, quid pro quo. You give
him feedback on his works and he does the same to yours.

Of course, first you have to produce something that is actually worth criticizing.

See page 305 for more information about feedback.

If A equals success, then
Discretion the formulais: A= X + Y

. . . + Z, where X is work, Y is
Discretion is not only necessary to prevent others play, and Z is keep your

from stealing your ideas, but also to keep criticism mouth shut.
out until you are ready. Ideas in early stages are  Albert Einstein
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weak and can be killed with the wrong word from the right person (sometimes any
person), and ideas that are not worked out are likely to be misunderstood. Get your
work as far as possible without involving other people who might kill your project
(if you can do so without the feedback). It will cause you to invest the necessary
effort to get so attached to it that you are willing to defend it. Even if you think

you like your idea, even if you are sure that you can
defend it, once you actually present it you will have
to take a lot of attacks, some even below the belt. Un-
less you are really convinced by your idea, it might
not survive it.

STRUCTURAL REQUIREMENTS

Creativity is not in a vacuum, nor only inside the in-
dividual. Time, money and other resources are nec-
essary to be creative ... to a certain degree.

Time

Time is an important requirement for creativity. On
the one hand you need huge amounts of time to
learn the domain and train your skills before you can
evenhaveagoodidea (see page 91). After theideayou
also need huge amounts of time to realize the idea
(see page 288). In between you need odds bits of time
for the incubation phase (see page 95).

Time at any given Day

You do not need to see Death’s hourglass to see that
time is limited. Unless you are working full-time on a
payed creative project that you like, your current cre-
ative project will be in conflict with other important
activities (even other creative projects you could do
in the same time). And it will conflict with time for
regular work, family, friends, etc. You need time to
be creative, more time than you might think for get-
tingtoknow thedomain (page91),incubation(page95)
and realizing the ideas (page 288). People always talk
about what they will do when they have time, but
that is bullshit (sorry for the harsh language, but it
is true).

You never will have time unless you make and defend it
for yourself.

Nobody will give it to you. On the contrary, other
people (sometimes rightfully) think they have a right
on you time and (try to) take it away from you. Giv-
en that a work day takes about eight hours and you
will need roughly the same time to sleep, take care
what you do with the remaining third of the day.
Sadly, a lot of people like to waste it in front of the
TV, consuming while being “entertained” like some

50

UsAGE OF TIME YOU HAVE
ANY GIVEN DAY

@ Sleep/Hygiene (8 hours)
® Work (8 hours)
Your Free Time (8 hours)

DonN’T CoNsuME, PRODUCE

A lot of people spend

their time watching TV or
surfing the web. There is
nothing wrong with it if
you had a hard day and
want to switch off your
mind. But it is (mostly)
wasted time. Enjoyable,
yes, effortless, also, but

at the end of the day you
have entertained yourself
(or rather: allowed yourself
to be entertained) but con-
tributed nothing. Created
nothing. While stimuli (i.e.
building material to create
something) are important,
do not waste your time in
front of the TV, even if it

is highly enjoyable ... or
rather pleasant. If you want
to watch movies, go to the
cinema. But avoid the TV
and browsing the web for
entertainment if this does
not directly contribute to
your own creative work.
You will be amazed how
much time this gives you
for doing something for
your creative projects. This
habit is very hard to break
since we are conditioned
to watch TV, but try if you
can escape this trap.
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roman emperor instead of producing something
themselves. Ditch the TV and stop consuming mate-
rial unless you use it as building material for your
own projects. If you read in forums, fine, if you use
the content for your work, or for your blog articles,
or for any other purpose beyond being entertained at
the moment. Regarding the people who have a right-
ful claim on your time, you can usually balance it
with your rightful claim on time for your own proj-
ects. Just make sure that you have at least two hours
for yourself and fight as long as you need until oth-
ers respect this. There are enough minutes in the day
to be creative and lead a healthy social life.

Time for Projects to Finish

Even if you invest most of your time every day for

SoLITUDE cAN HELP

A lot of great thinkers
and creatives had no own
family and few personal
ties. While this is certainly
not recommended for all,
solitude actually has its
advantages: you do not
have to share your time
with anyone else and the
pain of not having close
relationships can give
you ... a special focus. Of
course, this requires that
you find a domain that
actually fulfills you.

your creative projects, they still will take a lot of time to finish. Given the unpredict-
able setbacks during the realization phase it is hard to say when a project will be
finished, if it works at all. Creativity is not a quick solution to make the big buck,
neither a way to become famous with 25. There are people who get there quickly,
but do not bet on it. Even with talent it takes a lot of time to become really, really

good.

Money

Compared to time, money is less important. Few cre-
ative projects require materials that are expensive.
Of course, it would be nice to do a creative project
with better materials or on a larger scale, but if you
are willing to adapt you can realize most projects
with little money (although perhaps not in the one,
perfect way that lingers only in the imagination).
Money is often used as an excuse not to do a cre-
ative project a la “if I cannot do it right, I wont do it
at all (but I am still an artist/scientist)”. But what is
“right”? Letting a good idea pass just because you
could not do it in style or with the best equipment?
Or is it “right” to be flexible enough to do it the best
you can, perhaps in the hope that it gets accepted by
the field and you might get the chance to do it bet-
ter? Almost everyone could realize almost anything
with the right amount of money (which, after all, can
easily buy expertise in the form of skilled labor). But
the real skill is to do a good, creative work with the
means one has, and do it successfully. Even in sci-
ence to get big funding you first have to show (over
and over) that you can successfully do projects with
little funding.

Other Resources

If you feel that you are lacking the necessary resourc-
es, take a good look what the problem really is. Like

If you want to have a
million dollars and be an
artist, start with two.
James Bauerle

An artist creative enough
to produce good art,
should be creative enough
to find money to sup-
port it. A scientist creative
enough to develop good
experiments, should be
creative enough to find
money to support it.
Daniel Wessel

“It’s not a stone, it’s a
spaceship.”
Child at play

“In the discussion of your
work, don’t write that your
sample is too small. It
always is and we all could
do better if we had more
participants.”

Psychology Professor about the
discussion section in a diploma
theses
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money, we all could do better if we had a larger (and more competent) staff, a more
understanding boss, better equipment, and so on. Hell, I wish I had a Nikon D3 to
make photographs with, instead I work with a Pentax K10D. Does that mean that
I cannot make good pictures? No. There are limits of what I can do, but it does not
mean that I cannot photograph (due to technical equipment). Even if I had only a
small digital camera, I would be able to be creative. Of course there are other pho-
tographers out there who have it easier, who have not only a professional camera
but also a studio and models to work with. Given that I do not have these advan-
tages, I have to work a little bit harder, to be a little bit more creative. But the nice
thing is, if I get really good, the rest will come. Nobody starts big (except people
born with a golden spoon). Nobody starts with a whole laboratory staff on his own
(except the professors golden boy). You have to show what you can do with what
you have, before you get more resources. Do not use “the lack of the right equip-
ment” as an excuse to not being creative.

SpPECIAL TALENTS

Yes, some people are gifted. No matter how equal we are regarding our worth
as human beings, some people have special talents. And yes, sometimes they are
necessary to become really good. You cannot play the violin unless your hearing
is good enough to hear misplayed notes, you cannot paint realistic pictures unless
you have good color perception. There are some minimal skills you must have. On
the other hand, they vary even within the same domain. If you want to make music
but your hearing is not good enough for the violin, try drums. If your color percep-
tion is not good enough to paint, then draw. It is insane to try to break a barrier that
you are unable physically to pass or circumvent. Find a goal that you can achieve
physically and mentally.

There is one dangerous misconception regarding talents. Some people that talent is
absolutely necessary and the only people who are talented (or gifted) are those who
need no effort to learn something in that domain. They think that learning either
comes in an instant or not at all. This is wrong. While talent can make it easier, you
still need the effort (see page 28). And talent alone is pretty worthless. You can be in-
tellectually gifted but still fail in life. You can have an excellent hearing and skillful
hands, but unless you train every day for years and years, you will not become a
skillful violin player. You can have a talent for mathematics, but you can still fail to
solve non-Euclidean geometry if you have never learned it. Do not look for things
that are effortless for you to find “your talent”, but look for the those things that
you really, really love. Things that also need no effort, not not to master them, but to
occupy yourself with them. You will need to spend a lot of time learning, and no
matter how talented you are, it should be something you love.

JUST BE CREATIVE

C . Runners just do it — they
Do not check the list if you meet any of the require- /%" "0 P Bl R

ments but simply be creative. You have to find your  even if someone else has
own way and until you have tried to create some-  reached it first.

thing, no-one (not even you) can tell you if you are ~ Unknown

creative or not.
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Some misconceptions exist of abilities or conditions that are needed for creativity.
Besides the issues mentioned on page 25 onward (madness, tools, destruction, talent,
etc.) people sometimes think that they need a certain age, level of intelligence, or

sponsorship to be creative. This is not true.

AGE ALONE IS NO CRITERIA

If you ever thought you are too old to be creative,
listen to the jazz. This is creativity, and some of these
guys are old. And it is not only jazz. For some cre-
ative professions you need experience, which usu-
ally does not come early in life. There might be an
“optimal” average age for creativity which is differ-
ent for different areas, but with all statistics: this is
applicable only to the general (population average)
but not the specific case (in this case: you). If you
take a hundred people in a field you will come to
the conclusion that there is an age when (on average)
these 100 people are at the peak of their creativity. If
the sample of these 100 people is representative for
the general population you can say that in general
people in this area are most creative around that av-
erage age. But in nearly all cases you will have large
differences both within the sample and the general
population. There will be people who reached their
peak much earlier than the average age, people who
reached their peak much later and even people who
reach a plateau and are creative for a very long time.

So, if you hear that the best age of an creative artist is
age x and you are way beyond it (or before and you
want to be creative now) consider that they are talk-
ing about the average case. Of course, there are still
self-fulling prophecies, so if you think you are too

“Don’t play the saxophone.
Let it play you.”
Charlie Parker

REACHING OLD AGE
Continue to work

Some artists have contin-
ued to work their death

at ages over 80. If your
body allows it, do so. It will
keep you active, force you
to learn and not to dumb
down from routine.

Switch the materials or
the domains

Old age can be a time to
do something in different
domains. Your knowl-
edge of the old domain
combined with learning
the new one might lead

to creative combinations
and the new domain might
stimulate you when the old
domain gets cold before
you do.

old or too young, you are probably right on target that you will not be creative, but
only because you do not allow yourself to be. Many artists for example remained pro-
ductive until their death in old age: Katsushika Hokusai (1760 - 1849) for example
produced his 30.000 works over his life-span (about 89 years). In science, many
scientists still work after their retirement, when they have time (again) to focus on
projects that interest them.

Age and the downside of expertise

There is a way in which advanced age can interfere with creativity. If you worked in
a domain for a long time and you have become an expert, this can interfere with the
generation of new ideas (see page 102). But you donothave to stay anywhere forever.
It is possible to change fields or methods. This usually gives a boost in creativity
after one has spend some years working in one domain.

Age and available time

An other aspect of age is the available time. As you continue to work in a domain
and become known as an expert, there will be more people who want some of
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your time. Your job might change, more responsibility, longer work days, kids in
the family or even a family at all. From working alone in a studio or a laboratory
in relative anonymity you might spend much time meeting people, showing them
your work. You might even be required to actively do administrative work becom-
ing much more a manager than an artist or scientist. This leaves you with too little
time for your work and thus your creativity is bound to be reduced. With age and
fame, you might have to defend your time and become unreachable to actually do

some new work.

GENIUS LEVEL INTELLIGENCE IS NOT IMPORTANT

When we look at very creative individuals, we often
are tempted to think of them as geniuses. Research-
ers must have a brain the size of a planet to come up
with their ideas. While high intelligence is certain-
ly helpful, more is not always better. Studies have
shown that up to an IQ of 120 the creativity rises, but
after that it does not. People with a extremely high
IQ (about 180) aren’t necessarily more creative. Their
intelligence actually impedes them.

Being reasonably intelligent might help you to un-
derstand the domain faster and to find the solution
to novel problems, but you still have to sit down day
after day to learn it in the first place. Interest and
determination are much, much more valuable com-
pared to pure intelligence. A person can be extreme-
ly intelligent, but if he does not have the necessary
knowledge, what can he do with his intelligence? He
would have to start from the beginning in a domain
and reproduce everything that was done to the cur-

Perhaps imagination is
only intelligence having
fun.

George Scialabba

“When | was 12, | used to
think | was a genius and
nobody had noticed. If
there such a thing as a ge-
nius, | am one, and if there
isn’t, then | don’t care.”
John Lennon

“Intelligence is great, |
have it too, but to be cre-
ative you need more than
that ...”

Comment on a Mensa Meeting

rent day and then go beyond that. Impossible. And intelligence is not infallible.
The worst predictions come from people who have a high intelligence but without
all the facts (or some wrong ones). Pure intelligence will only help you to make
mistakes faster. Sure, if someone is very intelligent he can probably follow your
explanations very easily, and he can easily sink you with a broadside of facts and
conclusions on a topic he is familiar with. But bring the conversation to a topic
where you know a lot of facts and he wont have anything to shoot with.

Intelligence is a very handy, very useful quality, but it is like a cannon: it needs am-
munition (knowledge) and gunpowder (motivation) to work.

SPONSORSHIP OR SUBVENTIONS ARE RARELY NEEDED

I once tried to view a play in a small theater. It was

impossible to get tickets beforehand. The tourist of- KPR S

fice knew that the theater existed and that a play was
scheduled, but did not have any information about
tickets. The theater itself was in the cellar of a small
restaurant, but you would not have guessed it from
actually standing in the restaurant. A talk with the
waitress was needed to confirm it. A subsequent
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Given todays price of most
materials and equipment, a
normal day job can provide
you with enough money to
be creative during the eve-
ning and on weekends.
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phone call to the manager was needed to get the
information that a flyer about the play was lying
“somewhere at the bar” (which the waitress did not
know about). When we finally went there based on
the schedule on the flyer, we were the only spectators.
Or we would have been, if the play actually would
have been performed. The so called “intendant” told
us (three) that he needed at least five spectators, three
of which had to be women, before his play could be
performed. So, we were two women short of a play
(that then would not have any non-playing specta-
tors). When — quietly and in a very friendly tone —1
asked him why he did not advertise his play better
(or at all) so he might have the necessary spectators,
he told me in an condescending tone: “I do not get
subventions by the government so I can’t do that.”
This culture evening, which originally was a gift for
a friend, ended at McDonalds.

To this day I have not understood this “artist”. Even
children with nothing more than their creativity, can
perform a play. Adults might want to rent a public
place and invest in costumes and decor (if they are
not playing Brecht), but even with normal paying
jobs they could afford this as a hobby. And even
with little money, advertising is not that hard. If you
make a small play, you do not need a full page ad in
international newspapers, you need some publicity
in local ones. Perhaps a reporter who writes some-
thing (good) about it when you have started to play.
Some posters in the street. Word of mouth advertis-
ing. Things that cost effort, not money. Slackers, of
course, cannot do it.

About the only people who really need subventions
are scientists working with costly equipment (which
they sometimes have to build themselves) or taking
a lot of time (e.g. longitudinal studies). These peo-
ple, working at the forefront of knowledge, most of
it without direct application in the near future, need
sponsorship. Most art however can be financed ei-
ther by a growing (satisfied) customer base or by
the artists” regular job. You might not have as much
time for your art as you would like to or to do all the
things you like, but who can do this? Even Leonardo
da Vinci had to find sponsors to finance his work.
And I doubt that most painters would have chosen
their sponsor or his family members (or mistresses)
as models if they had the choice. Sometimes art
has to make compromises. Sometimes you have to
squeeze your art between the dull work you are paid
to do. It might even give you additional motivation,

“l just bought a Mac to
help me design the next
Cray.”

Seymoure Cray (1925-1996),
when was informed that Apple
Inc. had recently bought a Cray
supercomputer to help them
design the next Mac.

“No, I’'m not unemployed.
Actually, I'm a writer.”
Some guy in a cafe

“I want the praise of the
cash customer, given in
cash because I've reached
him — or | don’t want
anything. Support for the
arts — merde! A govern-
ment-supported artist is
an incompetent whore!”
Jubal Harshaw in “Stranger in
a Strange Land” by Robert A.
Heinlein

“An honest-to-God art-
ist who can paint — and
works at it. One who
doesn’t spend his time
sopping up sauce or
blowing weed, and talking
about the painting he’s
going to do. Joe paints.
He’s a craftsman as well
as an artist. Well, maybe

| don’t know what an art-
ist is but | know what a
craftsman is and | respect
craftsmen. Too few of
them in this decadent
world.”

“I Will Fear No Evil” by Robert
A. Heinlein

“l was sorry to hear about
Mr. Edgars passing away
like that. He was a good
man. A visionary.”

“He was a nut, and he was
a control freak.”

“Well, these days, only a
nut and a control freak
would completely fund re-
search into pure science.”
Dr. Bryson and Garibaldi in
Babylon 5: “The River of Souls”
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adrive, a need to fight for your art. And doing your creative work this way is some-
thing you can do, and for which you will become respected. If you are good, if you
have to tell something and do it in a way that it reaches the audience, you might get
paid for it (sometimes fairly well). Otherwise keep a paying job and your art as a
hobby. But expecting public subventions, money from taxpayers who do not want
to see your work, is robbery.
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Helpful Skills

The following skills are very helpful when trying to be creative.

SKETCHING

One of the most helpful skills in creativity is to make
quick sketches to bring your idea to the point and
get it across to another person. Powerpoint, Omni
Graffle, Keynote, they all look (more or less) fine, but
nothing is more flexible, faster and instantly avail-
able than a quick sketch on a sheet of paper (or a
napkin, or a foggy glass window).

If you need a clear-cut graphic, delegate it to others
by making a quick sketch how it should look like.
Use a pencil, not the computer because computers
strive for perfection, and this it not the goal with
a rough sketch. There is something called a “scrap
sheet calculation” in physics, when you make a
rough calculation if an idea is feasible or not, which
goes in the same direction as sketching.

LEARN SKETCHING

If you work with anything
visual, learn to sketch.

It helps you to capture
your ideas. A quick sketch
can often save that 1000
words.

DitcH POWERPOINT

If you are talking to one or
two persons and the idea
is still in development, use
a notepad and a pencil.
You can develop the idea
allowing them to grasp it
and modify it on the fly.

ScrAP SHEET CALCULATION

Carl Sagan mentioned a useful skill in physics and math as a first educated guess
whether an idea has any merit: the “scrap sheet calculation”. Calculate with round-
ed numbers (even with pi = 3) to get an idea if the results point in the right direc-
tion. If the do, calculate the true result with the calculator or your computer.

OUTLINING

If you are dealing with a complex issue, it is helpful to make an outline as soon as
you get an overview. What are the relevant topics of the domain? What are the ar-
eas you want to focus on? What do you need to know? What do you already know?
An outline in this case is a hierarchical order of topics that you want to tackle that
helps you to plan you studies. Sometimes you will be so lost in the details that you
will loose sight of the big picture and an outline will help you to find it again.

An outline has the advantage that you can easily change it. Imagine you want to
write a long text. If you start with an outline you can rearrange the points as often as
you like until you feel the structure is right. If you start writing, the sentences will
“stick” to each other, making it hard to rearrange them and to change the structure,
even when a different structure would be better. Change an outline until you are
satisfied before you invest any work that you would have to discard if a change is
necessary. Writers are often categorized as either a turtle (proceeds very slowly be-
cause each sentence must be perfect before the next one is written) or rabbit (writes
down the text quickly and spends ages in revision). I would propose outlining
(using an ant hive as metaphor because it grows on all bits and ends and changes
form very quickly) as the best way to write any large text and I wouldn’t start until
the outline has all the necessary information and the structure makes sense. They
are also invaluable to keep track of what you have to do. If you are interrupted
frequently, keeping an outline can help you quickly find where you were and what
you have to do next. You see what you have done and what need to be done.
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Making an outline

1. Think about your intention: What do you want to say? What do you want to
achieve?

Write down the aspects which belong to these goals.
Expand the aspects into their sub-aspects or goals.

Rearrange the aspects in an order that makes sense (e.g. chronological, spatial).

LI

If important aspects are mentioned late that are necessary for the recipient to
know or to keep his motivation, introduce them earlier and refer to them later.

o

Did you miss any aspects?

7. Play it through. Does it make sense as a text (or video, or song)? Does someone
understand it who does not know it as intimate as you do?

8. Using the outline as guiding line, begin to write the text.

STATISTICS WRITE CLEARLY
s . . . One of the most useful
Statistics is a great tool to think. While often consid-  pieces of advice rl:w f:rmer

ered complicated and compared to lies (“don’t trust math teacher ever gave

a statistic that you haven’t faked yourself”) there is ~ me (besides not studying
nothing as useful in science. It can show you where Z;:;?If/ml?t;?l} :‘éiztgo‘g’:ét_'e
the real, important differences are, where you should  thing wrong (very likely

focus your efforts. when you write badly) it
usually means that you get
the wrong result.

GOOD WORK ETHIC

While creatives often look a little scatterbrained, a good work ethic is actually very
important. Yes, some people just scribble the solution to complex problems on
wrapping paper and be done with it, and to capture it, there is nothing wrong with
it. But if you want to organize your creativity you need to develop a good work
ethic. This means writing clearly. Taking time to organize things. Make an idea col-
lection for your ideas and stick to it.

This was a short overview of creativity. In the next chapter we are going to have a
look at the things you can do to organize your creativity.
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Creativity and Organization

In this chapter I will try to make my point that organization of creativity is neces-
sary and extremely beneficial to creative work. We will have a look why one should
organize creativity (page 61) and at cases where creativity seems to be possible with-
out organization (page 66). Finally we will see how one can organize ones creativity
(page 68), how tostart this organization process (page71), and how to organize oneself
(page 73).
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Organization and Creativity seem to have nothing

in common, they may even appear to be antonyms. ~ You've spent so much

But the grey stifling organization and the colorful ~ MindJuice justtrying to

grey & Org get to the next step, you

Creativity fit beautifully together — and they need forgot little pieces of your

each other. idea (or even the whole
thing) in the process.”
http:/[lifedev.net/tools/paper-for-

CREATIVITY IS MORE THAN JUST ONE IDEA areasivldy)

Given the scope of creative projects, creativity usu-
ally is the realization of projects that consist of more  Creativity usually consists

than just one idea. You see it theoretically in the cy- of the realization of mul-
. . tiple ideas.

clical nature of the creative process (one page 79) and

practically if you consider the amount of good ideas P

in most well-known creative works. S 8,

Look at a good book, for example. Even if it starts

with one good plot idea, to really turn it into a good

book, you need a lot of additional ideas about the characters, the setting, side-plots,
objects, dialogues, etc. Harry Potter is not just the idea of a boy who grows up to be
a famous wizard but it is a creative project that consists of countless ideas: Diagon
Ally, Quidditch, Hogwarts, etc.

So, instead of just one idea (which one might remember)

Idea for a book '

a creative project consists of multiple ideas and looks more like this (simplified):

Idea for a book

: . LPIn
s¢ Quotatior Dhiec Settiny Ob

O Pl Chara€
i “=m Settin -
Dialogue Obj 9 jettina

Quouram

| Quotation

Setting

Alot of different ideas that are hard if not impossible to remember. If the creative
project gets larger, if it goes beyond a single idea, if you start to flesh an idea out,
it becomes harder and harder to memorize all the information. Organization will
help you remember what you did, what you still have to do, help you to take up
the work where you left it, even if this was years ago. In extreme cases it also allows
your work to be finished postmortem (if, of course, your work is that good).

This leads to two important consequences: ideas must be captured and they must
be collected.
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Ideas must be captured

Given the fleeting nature of ideas, especially if one idea follows after the other or a
project consists of a lot of ideas (and which one does not?), ideas must be captured
as soon as possible. This means, bringing them into an enduring form, whether it is
bits and bytes or ink on paper.

Ideas must be collected

Given that ideas often come spontaneously to different projects that are not cur-
rently in the realization phase, ideas are sometimes unused for a very long time
until they are finally needed. This means that ideas must be collected somewhere.
Collection means order and structure, and we return to this in chapter 5.

PROJECT IDEAS VS. ASSIGNED IDEAS

As mentioned a creative project is often more than one idea. For all practical pur-
poses, this distinction does not matter very much. Whether you want to realize
your idea (consisting of countless other ideas) or your project (which it is, too), is
irrelevant. However, it pays to see ideas independent from the project they belong
to. Individual ideas that are needed for a superior idea, e.g. to realize a certain proj-
ect, are often useful for other projects too. For example, if you want to write a book
with a certain plot (superior idea or project) and you have great idea for a setting.
Then you can either assign this setting idea only to the project (e.g. you write itin a
journal of notes for this project). Or you store it more generally and simply assign a
keyword with the project name to this idea, stating that you want to use it for this
project. The later solution (if supported by your idea collection) has the advantage
that you can use your ideas in multiple projects. This might sound like recycling
(one opposite of creativity) but think what happens if you discard the project be-
cause you do not find it interesting anymore. If you discard it in frustration (e.g.
throw the journal away) you loose a lot of good ideas that could be used for other
projects where they might actually work better. If you are more cold-blooded you
could transcribe the ideas to journals of other projects, but this takes time and ef-
fort. If you just assigned the idea to the project you can simply delete that keyword.
You retain your idea and the assignments of this idea to other projects.

ADVANTAGES OF ORGANIZATION FOR CREATIVITY

Stimulate new ideas

Organization helps you to stimulate new ideas. Capturing your ideas in a physi-
cal form will help you see the big picture and the little details without having to
keep them all in your mind. It will give you links where you can develop the idea
further. It will stimulate more ideas.

Makes things easier or enables them

You do not need to remember everything if you capture and store your ideas. A
good structure will help you to deal with unwieldy projects, to realize projects that
you otherwise could not. Almost nobody makes a large creative work like writing
a book, be it fiction or a scientific work, simply by sitting down at the computer
and typing it. You need organization to plan it, structure it, make notes, until you
can realize it.
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Clearer structure

A clear organization will help you see the structure
of the project, helps you plan what you need to real-
ize it, where the gaps are because some things are
missing.

Fewer Mistakes

Keeping your facts together is hard work. Unless
you have a very good reference system, you will
make mistakes. A good organization helps you to
achieve a high consistency in your work and avoid
mistakes. You got a favorite color? Write down the
exact mixture. You have the results from a study you
did? Write them all down and use it as a reference for
different publication.

You are doing it anyway, you might as well do
it well

Everyone organizes his creativity. Even the most con-
fused scientist or maddest artist has to generate, cap-
ture, store, realize and promote ideas, even if most
is done in his mind. And if you are doing it anyway
and if doing it better will improve your work, there
is no reason not to do it as best as you can.

Developing Ideas

Often when people have ideas, they stop for an in-
stant, evaluate the idea and often discard them. Sure,
many ideas are not good, but who knows what could
have happened if the person would have written it
down anyway and explored the idea a little. Just be-
cause the idea has a speciﬁc content, does not mean

How do you remember
everything from different
books when you are still
writing the HP series?

As obsessive fans will tell
you, | do slip up! Several
classrooms move floors
mysteriously between
books and these are the
least serious continuity
errors! Most of the fansites
will point you in the direc-
tion of my mistakes. But
the essentials remain con-
sistent from book to book
because the story has been
plotted for a long time and
it is clear in my mind.

J.K. Rowling in an FAQ

I’'ve been reading Barbara
Sher’s Refuse to Choose.
She talks about having a
dedicated “idea journal”
and using it to flesh out
ideas whether or not they
immediately seem vi-
able. She makes the point
that the idea should be
explored even if it doesn’t
immediately seem like
something you would ever
really do, because explor-
ing ideas is actually the
way people like us have
fun. Wow - it’s true!
geminica, August 25th, 2006 at
1:19 pm, in a web forum

that it has to stay this way. Even a bad idea can be a good starting point for better
ideas (often, there is no other direction a bad idea can go if it goes anywhere at
all). Instead of discarding bad ideas, with a little organization you can use them to
develop better ideas.

Creativity on a continuos basis

Everyone can have a good day, can see some connection between variables or have
a go and finish an artwork in a few hours. But to tackle creativity and innovation
on a continuous basis, structure is needed, organization, that helps you to develop
the creativity from the first, tentative generation to the finished product, be it an
artwork, a scientific theory or a process like a dance.

Protection against plagiarism

The last thing you want in creativity is to be accused of plagiarism. It is the anti-
theme of creativity. It is like visiting a craftsman fair with stolen goods and claim-
ing they were your own work, earning the praise (and the money) for it. And often,
especially if you become victim to success, it will blow up in your face, taking your
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career and your future (in that domain and field)
with you.

Victim to Success

Plagiarism might not be seen if you show it to few
people, especially people who are not proponents of
the field. But if the idea is any good (and why else
would you steal it otherwise?) it gets spread around,
and the more people know of the idea, the higher
the chance that someone knows where the idea origi-
nated. Stealing an idea is without merit: even if you
win, you loose.

But I can win ...

Can you? Even if no one else would know, you
would. And you would likely have to do it again, and
again, because people will expect new creative proj-
ects from you. And eventually you will get caught.
And if one case of plagiarism is found in your ca-
reer, there will be people who are looking back in
your history for other cases of plagiarism. And with
this kind of scrutiny, most of the other cases with be
found out. And then even your own creative works will
be put into question, because if you lied on other proj-
ects, why not on these too? And at this point you are
pretty much finished.

Organizing Creativity
“accidental” plagiarism

can help to prevent

Not all cases of “plagiarism” are intentional. There
were highly debated cases in science and art about
creatives who were “bad note-takers” and simply
could not differentiate anymore between the things
they saw somewhere and their own ideas. Yes, it can
happen even to the best of us, because we are con-
stantly digesting information, sometimes without
knowing that we do (e.g. we incidentally pick some-
thing up without knowing it). But it is embarrassing
nonetheless. Good organization can help you to keep
your sources apart from your ideas and help you to
prevent this kind of situation.

ORGANIZATION OUTSIDE OF ORGANIZATIONS

AILWAYS STATE YOUR SOURCES

Your integrity is precious
and its loss will destroy
your career in science and
art. So always state your
sources. Given time and
numbers of eyeballs see-
ing your work, if you steal
something, someone will
find out. And it will get
more likely the more well
known you are. If you keep
something as a reference
(see page 194), always note
the source. Keep it in the
way you need for later
citation (e.g. APA 5th ed.
style). Otherwise you will
miss an important detail
when you need it later
which is hard (if not im-
possible) to come by.

Copy from one, it’s plagia-
rism; copy from two, it’s
research.

Wilson Mizner (1876-1933)

Nichols: “It’s about that

rip in space-time that you
saw.”

Hawking: “I call it a ‘Hawk-
ing Hole’.”

Fry: “No fair! | saw it first!”
Hawking: “Who is The
Journal of Quantum Physics
going to believe?”

Futurama: “Anthology of
Interest 1”

“The secret to creativity is
knowing how to hide your
sources.”

Albert Einstein

Strangely enough most research in creativity focusses on the generation of ideas,
few considers the whole process from generation to actual implementation. If you
search for “organizing” and “creativity”, you get a lot of hits regarding creativity

(or the lack of it) in organizations. But the organization of creativity in individuals

seems to play a minor role in research. Many techniques for creativity consequently
deal with problem solving in organizations, only a few seem to address every day

creativity or try to address different areas.
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ORGANIZE YOUR CREATIVITY

In short, the ideas are there or you can generate them
(more on that in chapter 3), so let’s slap the infra-
structure beneath it. We will now look at some cases
where creativity was apparently possible without
organization.

ORCHARD METAPHOR

The image on the cover il-
lustrates the idea followed
in this book. Organiz-

ing creativity is similar

to keeping an orchard:
you prepare the ground
(acquire knowledge and
skills), you plant (put
captured ideas in the idea
collection) and raise (add
to, enlarge and restructure
the ideas) your culture
(projects). Finally when

a project is ripe (has
sufficient ideas) you can
harvest it (realize the proj-
ect) and enjoy the fruits of

success.
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Creativity without Organization?

The first associations of creativity often include words like free, spontaneous, un-
predictable, fun, absentminded, chaos which seem the very antithesis of organiza-
tion (determined, fixed, clearly defined, boring, without phantasy, pedantic order).

ORGANIZATION IS NECESSARY FOR CREATIVE PRO]ECTS

For all but the shortest creative projects organization

is necessary and everyone does it. You have to re- U RS DI @i
mind your ideas, organize them, bring them in con-

text. You will not need much organization to see the . . .
solution for the 9-point problem (connect the nine

dots with four (or less) straight lines without remov-

ing the pen), but for every project that is more than ‘ ‘ ‘

just one idea you need organization.

“Accidental” discoveries . . .

There are many (often anecdotal or apocryphal) sto-
ries about accidental discoveries. People stumbling ~ Connect the nine dots with
about important discoveries or inventions like Co- four (or less) straight lines
lumbus (America) or Rontgen (x-rays). But was it without removing the pen

X & ys)- . from the surface.
really an accident? Columbus was on his way with
three ships in a large expedition, he hardly walked
around the corner and ran into it. Rontgen was conducting experiments with ex-
traordinary care which led him to notice the effect and clearly determine what it
was. Creatives often do not simply stumble over their discoveries, they advanced
well prepared and were correspondingly well prepared to deal with the discoveries
when they occurred.

Two cases: Leonardo da Vinci and Thomas Alva Edison
Leonardo da Vinci (1452 - 1519)

One reason why we know so much about Leonardo da Vinci is that he did make
a lot of notes. His notebooks consist of about 15.000 pages of notes and drawings.
Did he consciously organize his creativity? At least he wrote it down and captured
it. These notes even allowed one of his project, a huge bronze horse called “Gran
Cavallo” to be realized long after his death when the materials and techniques were
available to actually cast it.

Thomas Alva Edison (1847 - 1931)

Thomas Alva Edison’s most important invention | s 6] et s el
was not the light ‘t.)ulb. which .is the universal symbol o'y acci(\j/ent; ?mr did

for ideas but the first industrial research lab. “It was any of my inventions come
the first institution set up with the specific purpose by accident; they came by

of producing constant technological innovation and work. .

) . . . Thomas Alva Edison
improvement. Edison was legally attributed with

most of the inventions produced there, though many

employees carried out research and development work under his direction.” (Wiki-
pedia). While most people think of Edison and other inventors as the lonely nut
working in a chaotic laboratory, nothing could be further from the truth. Discovery,
invention, scientific advances — they all need organization!
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SCIENTIFIC CREATIVITY

Why should you write down your ideas? Won't you _ _

remember them once you return to the lab? Perhaps, He was the kind of inven-
likely not. You might think “This is my job, I ~ or Who drew the plans

more .1 ely not. A g . Y Job, after he build the whole

know it.” but do you still know what you did in your ~ damn thing.”

first studies? Or the results? Can you write down the ~ Unknown

results now? Of course, that was a long time ago.

And it will be a long time until you can realize the

ideas you have.

Precision, replication, patents, materials ... while we might think of the creative
scientists as a mad professor, creative work in science needs precision because ex-
periments must be able to be replicated by other scientists. Patents need careful
descriptions about how something is done. Material sometimes take their revenge
if treated without care. Writing an article or a report is nearly impossible without
careful notes about what was done.

ARTISTS

How often do you notice a scene that evokes an echo. A grandfather with his
grandchild, walking happily through the streets, the child, dressed up with fairy
wings and a wand, jumping up and down while a serious looking business woman
passes their way. You can think about it for a second, but unless you write it down
it fades out of your mind quickly. If you see a picture like this clearly in your mind,
you might be able to capture it directly on canvass. But what if you have two, or
three? How can you remember them? What if you cannot realize them at the mo-
ment? What if you want to write a book? It rarely pays to open the word processor
and start writing. You need ideas for the plot, the characters, some dialogues. You
might have the ideas but are they available when you write it?

While artists often seem like directly connected to some divine inspiration like a
lightening rod and produce works of art without thinking or planning (i.e. without
organization), a lot of artists make notes, sketches, collect interesting bits of infor-
mation, make outlines or first drafts. People who want to follow their favorite art-
ists often make the mistake of omitting the organization necessary to do so. Simply
starting with a blank canvass or page is the surest way to get stuck.

PrivaTE PROJECTS

Especially if you are not working full-time on cre-

ative projects, organization can help you to keep C’;‘;pTore amateur level
track of your ideas and the projects. You have ideas  {jxmown

available and you know what you do when you have

the time. No more “I had an idea what I could give

here, but I cannot find it ...” and no more “I don’t know what to do.”

Organizing creativity also takes the quality level one step higher. It is not blindly
fiddling around but consciously planning a creative project. Getting the knowl-
edge, the skills, generating ideas, capturing and collecting them for a long time un-
til there actually are enough ideas to realize a creative project. And then investing
the necessary work and time to realize the project, and do it right.
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ORGANIZATION OF CREATIVITY

If we look at the way a creative project is realized, the following graphic might il-
lustrate this process:

Occupation with the Subject
& Time for Incubation

generating

I

capturing Immediate Ca Idea

ripening

" Idea Collection

collecting /
r Remember - Enlarge - Restructure

Creating the Infrastructure

U

realizing

After an occupation with the subject and time for incubation ideas are generated:
they “simply come” or can be stimulated with techniques (see chapter 3). An idea
must be captured immediately (chapter 4), otherwise it is likely to get lost or not
remembered later. The captured ideas should be transfered to an idea collection
(chapter 5) to remember them, find them again, stimulate new ideas and restruc-
ture the ideas to a working order. The idea collection ripens until enough ideas are
available for a concrete project. Once there are enough ideas the idea can be real-
ized (chapter 6) which will take a lot of refinement (and work and time) and gener-
ates new ideas. Finally projects can (and should be) archived (chapter 7).

Often done without planning for it

This model does not mean that creativity does not work without conscious plan-
ning: Often this process is done in the mind of the creative individual or with ill-
structured notes. However, organization can help to make this process more ef-
ficient, to prevent loss of ideas, to make the collected ideas more accessible and
the whole creative work more fun (or at least prevent the agony of trying to find
something that you know exists ... somewhere).
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Non-Linear model

The arrows leading back to the generating level
show that this model is not linear. Generating (hav-
ing time to be creative, letting ones mind flow),
capturing (seeing it written/sketched), collecting
(making links to other, existing ideas by putting it
in a certain place) and realizing (seeing what is miss-
ing, working en detail with the ideas, seeing the big
picture) ideas all stimulate the generation of new
ideas. Sometimes unfortunately, because a new idea
can force you to change what you have done so far
(e.g. changing the setting from wild-west to sci-fi or
changing a theory while already collecting data).
However, it is rare that people finish a project and
afterwards would not do the same project differently
if they would (have to) do it again.

Overview about the process

The book will follow the steps of a creative project
from generating ideas, to capturing, collecting and
finally realizing and archiving them.

IT sTarTS WITH A PROJECT

This book treats creativity as realizing creative projects.
It is not enough to have an idea, e.g. about a nice
plot or an nice experiment. It must be embedded in
a book or research project. It must be rooted on firm
ground on the one hand (e.g. be original and use-
ful) and realized on the other hand (e.g. not just be
something “that you will do one day”). If you have
an idea you really like, make a project out of it. Try
to realize it. Collect other ideas for this project (e.g.
other ideas for your book or measures for your ex-
periment), invest time and effort to realize it. This

RECOMMENDATIONS
Personal Requirements

Realize the personal
requirements, e.g. learn a
lot about the subject and
make time for thought.

Structural Requirements

Make sure you always cap-
ture your ideas. You might
never know what turns out
to be a worthy idea for a
good project.

Make sure that you have
good, flexible system

to collect your ideas.
Sometimes you need more
than just one idea to make
a project, and when the
second or third or three-
hundredth idea comes
make sure you put it to the
rest, so that the project
can grow.

“Is there something?”
“There’s a whole list, but
let’s start with how you
knew about the Lazarus
project.”

“Some people ... col-

lect coins or art. | collect
secrets: black projects,
conspiracies, secret orga-
nizations. They fascinate
me.”

Garibaldi and Sheridan in Baby-
lon 5: “Spider in the Web”

century celebrates the cult of the amateur. The technology is there, you can now
produce books on demand for reasonable prices. You can raise and answer a lot of
research question — the scientific knowledge and equipment is available for nearly
everyone (unless you are a high energy physicists). It is a golden time to follow
your interests — make a creative project.

Do NOT OVER-ORGANIZE

With all organization there is the inherent risk that the organization becomes a
goal in itself. It is often easier to plan reading than to actually read, or to plan the
realization than to actually work on it. While having ideas is fun and exiting, you
need time to actually do something with them. If you run from conference to con-
ference to discuss and develop exciting research projects you end up with nothing
but hot air, if you do not take your time and miss some conferences to actually do
the research. While contact with other artist is very stimulating you also need time
to develop your style and hone your skills to actually develop your own art. While
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jotting down ideas, you should also find the time to implement them.

Make sure that organization is always a means to an end. It should bring you closer
to your goal, i.e. realizing your creative projects.

Advice on using this book

Read it, skim it, get a feeling for it. But do not go for the overkill and try everything
that is mentioned here. In working creatively, it is important that you find your way
of organizing your creativity. There is no single best way, no single best method.
It all depends on you, in which area you are creative, who the audience is and the
current situation you are in.

Do what you have to do to provide the infrastructure you need, than stop working on
it and actually use it to work (you can always do little improvements later).

How to not use this book
Do not try to use everything

Everything you read will be useful for someone but not for everyone. Organizing
Creativity is a matter of finding the things that fit you, not trying to fit everything
to your purposes. You should think “what do I need and what will help me to do
it” and not “that’s interesting, can I use it”. It should be pull, not push.

Use it to achieve your goals, not as a movement

Some books or systems like GTD or 43 folders arere- ] o
ceived so favorably, they have initiated a movement. IEs T2 & (s, el

. . , , at the moon. If you stare at
I do not hope that this book will do equally ‘well’,  the finger, you miss all the
but if it does, do not participate in this movement heavenly glory.”
for the movements sake. Movements often become Bruce Lee in “Enter The

Dragon”

so powerful that people focus solely on the process
instead of what the process can do for you, the re-
sults it should bring for you. The continuous improvement of the work organiza-
tion become the focus of attention, because this is easier to do than doing the actual
work well.
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If you want to start organizing your creativity, take this book as an inspiration to
find out what might work for you. It can give you options, but you have to decide
for yourself what is for you. Any way to organize your creativity should include
ways to generate ideas (chapter 3), capture (chapter 4) and collect (chapter 5) them.
If you want to start working in a new domain, make sure you select it with care and
learn enough about it (page 18). If you are already knowledgeable in one domain,
you can start to generate ideas (chapter 3) or capture them if you already have
some (chapter 4). Begin capturing your ideas by creating the necessary infrastruc-
ture (e.g. getting pen and paper and keeping it nearby at all times) and capture
your ideas regularly. Try out different ways to collect ideas (and use digital if you
can) until you find what works for you. Collect ideas for a while until you find out
which projects interest you the most, remember them to keep thinking about and
collect information for them. You will probably have to study or train until your
ideas get firmly rooted in reality. Finally you can begin to realize them, which will
show you where you need more ideas or have to improve the existing ones.

Go0D INFRASTRUCTURE

This book places a high value on good infrastructure. You can make your creative
life easier if you spend a conscious effort in providing yourself with the right in-
frastructure. Not only with a work place but also with the right tools and the inner
security that you know what to do when you have ideas and how you can realize
them. It will help you to generate ideas, capture them when they occur and collect
them over longer time frames. Its a trite saying that “a place for everything and ev-
erything in its place” but it actually supports or even enables the creative process.
Working by accident and serendipity alone will not work for larger projects nor
does a good infrastructure exclude them.

A good infrastructure will help you to see ideas not as a distraction in your normal
(work or private) life but capture them until you have the time to devote your full
attention to them.

Besides the organizational structures to generate, capture, collect and realize ideas
a good infrastructure also includes the work space (see page 73) and time management
(see page 75, compare also page 91, and page 288).

Keep It Up

The danger with a one time change of behavior like this book might provide, is,
that it is not stable. Something can easily engage and motivate, but unless it be-
comes a habit, it will disappear very quickly if situational demands (“I simply did
not have the time ...”) or other engaging ideas become more important.

Keeping an infrastructure to capture ideas for example, is fairly easy for a day, even
for a week. But what about after a month or even after a year? You can set remind-
ers (e.g. writing it in your calendar to check if you are still doing it after a week,
month or year or so), but especially in the first weeks it will take considerable effort
to keep using the structure that is helpful for your ideas and their realization in the
long term, but perhaps not that advantageous for yourself in the short term.

Keep It With You

Make sure you have your infrastructure (or a working emergency version) avail-
able wherever you are, at least for the capturing of ideas if you are on the road for
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not more than a month, and your collection if you
travel longer than that. If you have favorite ways
of capturing ideas make sure that you have a large
supply of whatever you need, e.g. your favorite pens
or notepads. I am a strong adherent of self-cut A6
notepads made from A5 Clairefontaine notebooks,
but they are not available everywhere. It is very up-
setting to be in a new city, have a lot of ideas and not
your favorite way of capturing them.
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Changing your behavior
is easy, it’s keeping it up
that’s hard. Everyone can
do it for a day. Most can
do it for a week. After a
month you can start to
clap but it will take a year
until | would believe you
that you have achieved a
change of behavior.
Unknown



Organize Yourself

WORK SPACE

A good work space is necessary in nearly all aspects
of creativity. When you learn the knowledge and
techniques of the domain to the point when you
realize a project. While there are some aspects that
are specific for the kind of creativity in question (e.g.
good light for a painter, a good workbench for an
engineer) to following aspects are more general and
wider applicable:

Keep interruptions to a minimum

A major hazard to learning and creative work in gen-
eral are interruptions. Interruptions are not breaks
when you need some time off, but they are uninten-
tional stops in your work. They can come from the
outside, e.g. someone calling you on your cellphone
or entering your workplace, they can be caused by
the tools, either because you do not know how to
achieve a certain effect or because the tools them-
selves require your attention (the yellow bubbles of
the Windows XP taskbar are notorious for interrupt-
ing the work flow with irrelevant “information” and
are one major reason why I am using a Mac), they
can be distractions because something enters your
consciousness that is just a tiny bit more interesting
than what you are currently doing, or by not know-
ing what to do next. There are multiple causes of in-
terruptions and they can occur in the physical, the
virtual and the mental space. You can prevent most
interruptions if you plan ahead and protect these
spaces. Since it takes continuous effort to do this each
time you want to work, spend some time to get the
infrastructure right: to change the work setting that
you do not have to actively prevent these interrup-
tions every time you sit down and want to work.

Physical space

Most work cannot be started (or stopped) at wish, so
make sure you prevent physical interruptions. A lot
of people like to work at night, not only because their
biorhythm is screwed up but because there are less
interruptions. It is quieter, few people are willing to
interrupt and no phones ring. Others make agree-
ments with their family and lock the door (and mute
their ears). Defending your work space (and time) is
a hard thing to do and often you will have to fight

The Person from Por-

lock was an unwelcome
visitor to Samuel Taylor
Coleridge who called by
during his composition of
the oriental poem Kubla
Khan. Coleridge claimed to
have perceived the entire
course of the poem in a
dream (possibly an opium-
induced haze):

“On awakening he ap-
peared to himself to have a
distinct recollection of the
whole, and taking his pen,
ink, and paper, instantly
and eagerly wrote down
the lines that are here
preserved. At this moment
he was unfortunately called
out by a person on busi-
ness from Porlock, and
detained by him above an
hour, and on his return

to his room, found, to

his no small surprise and
mortification, that though
he still retained some
vague and dim recollec-
tion of the general purport
of the vision, yet, with the
exception of some eight
or ten scattered lines and
images, all the rest had
passed away like the im-
ages on the surface of a
stream into which a stone
has been cast, but, alas!
without the after restora-
tion of the latter!”

Kubla Khan, only 54 lines
long, was never com-
pleted..

However, this story is by
no means universally ac-
cepted by scholars. The
poet Roger McGough
suggested in one of his
own poems: “I think he got
stuck”. This may have just
been a joke, or maybe, as a
poet himself, he knew the
feeling.

Wikipedia (slightly rewritten)

for months until your environment accepts that this is a place where you work in
solitude. Test different places until you found the one where you can work. While
working on my dissertation, I spend ages in the public workroom of the university
library, because it was impossible for me to work in the open plan office at the insti-
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tute where I was employed. It was an effort to leave
the office every day at 2 p.m. to walk half an hour
to the library and return at 11:30 p.m., but the time I
spend there was perfect to work — I had virtually no
distractions and I could work at peace.

Virtual space

If you use a computer, this virtual space can be treat-
ed as an extension of the physical space, albeit with
magic capabilities. However, it can also be a source
for interruptions and distractions: eMails, Instant
terruptors Messenger notices, icons that invite you
to start another program or game, the virtual space
is often cluttered with things that draw attention or
time. You can turn off notifications via the system
settings or additional programs (e.g. “Tweak Ui
Powertoy” for Windows XP). Some programs have
the function to blot out the whole screen (e.g. Scriv-
ener or WriteRoom), but even those programs will
probably not mute the “New eMail” sound or what-
ever happens in the background. Since the virtual
space is more international (e.g. messages coming
from people working late or in another time zone)
and there are laxer conventions for disturbing others
(e.g. sending an instant message during the night),
consider quitting applications like eMail Reader and
Instant Messengers, or even — if not needed — the
whole internet connection altogether. It might sound
like betrayal in this digital age, but it pays not to have
internet access at creative times and even to switch
off the cellphone just to have the distraction free time
to focus on things that are more important than the
whims of the virtual or physical community. Some
people make an unique account which does not have

“l am not Superman, so
respect my fortress of
solitude.”

Unknown

Books

The Sciences Good Study
Guide

“How to Write a Lot” by
Paul J. Silvia.

“Simplify Your Life”
“Getting Things Done”

“That’s it? Man. You don’t
own much stuff, do you?”
“Too many material pos-
sessions, and they start
to own you — | like to live
light.”

Chastity Comic

GREAT WORK PLACES

the public workroom of an
(university) library

a room in the cellar or on
the attic

a hotel room

any place you feel safe and
stimulated to work and
where you are undisturbed

internet access they use when they want to focus on their work, but if you are not
strong enough to simply quit Mail and Browser or unplug the cable/turn-off the
wireless, I doubt that you would be strong enough to use the web-free account (and

it is often more effortful to do so).
Mental space

Find a place where you can mentally focus on your
work. A place might have the necessary equipment
but if you do not feel at easy working there, you
probably will not be very creative or get a lot done.
You should like working there. To help you focus on
your work, consider creating an outline of the things
you want to do. This will allow you to work continu-

Night time is really the
best time to work. All the
ideas are there to be yours
because everyone else is
asleep.

Catherine O’Hara

ously since you know what to do next and to quickly take up the work again if you
get torn out of the creative process, e.g. by an interruption.
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It is not that hard

While it might seem that you have to invest a lot in a good workspace, it is not
that hard. You just need the consequence to find a place where you can (and will!)
work and where you can prevent disturbances. You do not need a designer lamp
or a mahogany desk the size of a garage door to work. Just make sure everyone
understands that you want to work, lock the door, unplug the telephone, shut off
your cellphone and disable the internet connection and focus on your work. While
it is hard to make it a habit, the actual actions are fairly simple.

TiME MANAGEMENT

Keep and defend your time

Time management is not that hard either. Decide
how much time you will spend for your project and | do my best thinking
during which time of the day you can work on it _ithout fail — on the

4 elliptical at 6:30am, also
make sure to work on it most of the days of the week, ~ known as perhaps the least
and keep and defend the time you have allocated for it. ~ conducive situation during
The last part is the hard part. Others will not under- \LNJEII;};uES record ideas.
stand that you (suddenly) do not want to spend time
with them or that you are not available at certain
times. You have to defend your time against people who think they have a right
to your time, who think (sometimes rightly so) that they are more important than
your project. It is easy to get sidetracked by new and exciting things, especially if
you have to work hard on your project. Don’t. Focus on your project and defend the
time slot you have allocated for it. Every day. “How to write a lot” by Paul J. Silvia
is an excellent book on keeping to your schedule.

Comparealso”“ACasefor Time” onpage91and “ACase for Time (PartIl)” on page 288.

Working continuously for a long time

There is nothing wrong with working for a long time, even at the time you would
normally sleep, if you are inspired to do so. When the ideas are pouring, let them
pour. However, if you plan to work for a long time and cut into your sleep budget,
make sure to organize it beforehand (when you are still wide awake):

Make a task list

It is easy to loose track of your goals when you become tired. Make a list of things
you want to achieve and stick to it.

Plan which tasks you do

Choose the order in which you want to tackle the tasks. Choose tasks that you can
do even when you are tired last (e.g. light physical tasks, tasks that are very moti-
vating for you). This sometimes works if you do not solely look at your office tasks
but include tasks at home (e.g. cleaning the house). There is nothing wrong (safe
waking the partner or the neighbors) with cleaning the house at 4 a.m.

Be careful with caffeine

Caffeine might set the mind in motion, but to much of it will turn it into concrete.
You loose your fluidity in thinking. You are awake, but only awake (think Zombie).
Use it only in small amounts. Guarana can be an effective alternative to caffeine,
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but be careful: try the tip of a knife first, because you might underestimate it.
Get stimulation

Music is your friend if you can work with it. Loud (careful with your eardrums),
energetic music can keep you working for a long time.

Drink enough

Water, juices, milk — whatever you like (watch the caffeine!) but in sufficient
amounts. When we are in the flow, we often forget to drink enough, which leaves
us with a headache or without energy after a few hours. Always keep something to
drink nearby to avoid the decision to continue working or to stop and get it.

Use breaks to get a change of perspective

If you want to take breaks, get up, walk around, look at your work from a distance.
Do something different but still related, e.g. watching how far you have progressed
during the past hours. Get something to eat, but keep the breaks short. Avoid start-
ing a game or anything that will get your full attention and is extremely enjoyable,
unless you have repeatedly made the experience that you can quit it after a few minutes (no,
just saying: “I can quit anytime.” is not enough, behavior counts, not intentions).

Moderate amount of snacks

Use snacks that you can eat while working. Raisins work fine (they are not sticky
and you can eat them with one hand), so are pieces of bread. Avoid full meals as
they will drain additional energy.
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Generating Ideas

The following chapter is about the generation of ideas. We will first have a look at
the creative process (page 79). Unfortunately, establishing the basis for good ideas
takes a lot of hard work (page 81) and time (page 91), and there is no way past that.
Afterwards we will look at blocks to creativity (page 97), before we will have a look
atalotof different techniques and tactics to stimulate ideas (page 98). Finally we deal
with finding problems (page 127).
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The Creative Process

THE PROCESS MODEL BY MIHALY CSIKSZENTMIHALYI

If we look at the scientific literature of creativity, the following process model by
Mihaly Csikszentmihalyi is widely known. According to Csikszentmihalyi the cre-
ative process can be divided in five phases:

OCCUPATION WITH

f THE SUBJECT

ELABORATION INCUBATION PHASE
T\
K& INSIGHT,
EvAaLuATION | /
—— AHA-EXPERIENCE

It starts with the occupation with the subject. Creativity does not work in a vac-
uum, you need information about the domain before you can have creative ideas.
After this comes the incubation phase, a time where the work on the problem
seemingly stops. The person does something different. He occupies himself with
other, seemingly unrelated matters. This phase suddenly ends with the insight or
aha-experience. Suddenly the solution to the problem comes into the mind of the
creative. After this experience, the idea must be evaluated. Often ideas seem bril-
liant at first but they do not work when they are thoroughly tested. If the idea
holds, it must be elaborated: it must be refined, the details must be worked out. Af-
ter this the creative is one step further to his overall goal and the cycle begins anew.

Important Restriction: Simplified Model

The five phase of the creative process rarely occur in that simple, clearly defined
way. Also note that the process is cyclical, i.e. except in the case of a small, well
defined problem working creatively not only generates but set the ground for the
development of new ideas. Often the solution of a problem raises new problems
which also have to be solved, which raise new problems, etc.

What does this mean?

First of all, don’t let it fool you. The creative process is messy: There can be an
overlap of different stages in a process that jumps wildly from stage to stage, even
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different processes running simultaneously and in parallel.

Second of all, take a close look at the first two phases of the creative process. You

need to occupy yourself with the subject and you need time.

“But that’s trivial!”

You will probably think something like this, but is
it? If it is trivial, then why isn’t everybody doing it?
Why do we treat creativity like it happens without
effort? Like you don’t need knowledge to solve a dif-
ficult problem, all you need is the creativity to see the
simple, elegant solution?
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For every problem, there
exists a simple and elegant
solution which is abso-
lutely wrong.

J. Wagoner, U.C.B. Mathematics



A Case for Hard Work
Look at the following formula:

AxAp =h/2

Is it a creative work? Who knows? Could you use it as a starting point to develop
a creative theory (creative in the sense that it is good for something, not just some
mad ramblings)? Probably not. Unless you have a solid background in physics you

will probably not recognized the formula or any of the symbols (except the “>” and
the “2”), nor be able to do something with it.

The first step to be creative is to have something to
be creative with. You cannot (brain)storm an empty
attic (well, you can, but what’s the point), so un-
less you have a solid knowledge about the subject
matter it is unlikely that you will be creative. One
might think that some fuzzy knowledge is better
than a solid knowledge, after all, you want to have
new ideas and sometimes you get them when you
thoroughly misunderstand a subject and do some-
thing that turns out to work. Don’t. Not only can it
be dangerous (depending on the domain), it reduces
creativity to random process and later selection. This
works for evolution, but it has time on its side (mil-
lions of years). It is the knowledge of the domain,

If Newton did not have all
the knowledge he had to
work so hard to acquire he
would have thought: “Hey,
free apple.”

Daniel Wessel

“The only way something
comes out of nothing is via
a big bang.”

Unknown

that enables people to be creative. To not only change
things, but do so in a purposeful manner, that leads
to works that are actually good for something. This
does not mean that you always have to know what
you are doing, but blind manipulation of colors or

Hard work spotlights the
character of people: some
turn up their sleeves, some
turn up their noses, and
some don’t turn up at all.
Sam Ewing

symbols is not creativity.

This is only the first part where hard work is needed

There is another aspect of creativity where hard work is needed: during the real-
ization of an idea. Having an idea is actually fairly
easy. Realizing it is not. Even if you have an idea for
a great picture and someone else makes it, he did
something you did not: realize it. He actually had the
skills, the energy and the knowledge to do it. Same
with science. It is easy to have an idea, a hypothesis
or even a theory, but to prove it or supportit, thatis a
different story. Ideas are only the beginning, not the end of creativity. We will focus
on this in chapter 6, but first we look at the hard work you need to do to get familiar
with a domain and get the skills needed to be creative.

“No prizes for predicting
rain. Prizes only awarded
for building arks.”
Unknown

LEARN, EXPERIENCE, PRACTICE, PERSIST

We like to attribute the knowledge a person has on his genius level intelligence and
the perfection with which he uses his tools on his innate giftedness. While intel-
ligence helps understanding information and talents do make things easier, it is
mostly an excuse for not investing the same hard work the creative person has in-
vested in his. Even a genius needs knowledge to work with (raw intelligence alone
is useless, see page 54) and even the best talent needs to know his tools. Hard work
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is necessary for creativity. This sounds like betrayal
or undermine the whole point of being creative and
find easy solutions, but it is — unfortunately — the
truth.

Learn

First you have to learn about the domain, starting
with the very basics. This does not mean that you
cannot be creative while you learn, but make sure
that you focus on getting to know the groundwork
of the domain. Much will be rote learning. Much
will be getting to know the relationship between the
variables right or the structure of different processes.
If you have ideas while learning, write it down, but
continue learning. These ideas might be interesting
starting points later, when you are informed enough
to deal with these ideas and when you have the
knowledge to discard ideas that were already tested
or will not work.

How to learn
Choose a domain you love

It is trivial but sometimes students choose domains
which do not fit. Be it parents with high expecta-
tion who favor a certain job choice, the lure of “easy
money”, or the wrong impression of the daily work,
there are a lot of reasons why someone would choose
a domain not out of the love and interest for it but
out of other, inferior motives. Since learning the do-
main is hard work and you have to love it to spend
your time thinking about it and getting ideas, this
is often self-defeating. You end up doing your job
(even fairly well), but you wont be creative if you do
not love it. So choose a domain you love. See page 18
about different domains.

Learn/Practice Regularly

Follow Silvia’s advice (“How to Write a Lot”) and
schedule a certain amount of time every day for
learning, at least two hours. Study during this time.
If for whatever reason this time is booked by some-
thing else, make sure that you get your two hours
learning a day. It is not the excitement of beginning
a new topic that will give you expertise, even if you
spend the whole day learning during the first few
days. It is the regularly practice that will — over time
— help you to reach expertise.
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| remembered a time when
my grandmother had
asked me to explain televi-
sion to her — the guts, not
the funny pictures. There
are things which can-

not be taught in ten easy
lessons, nor popularized
for the masses; they take
years of skull sweat. This
be treason in an age when
ignorance has come into
its own and one man’s
opinion is as good as an-
other’s. But there it is. As
Star says, the world is what
itis — and doesn’t forgive
ignorance.

“Glory Road” by Robert A.
Heinlein

Learning is like rowing
upstream: not to advance
is to drop back.

Chinese Proverb

It’s so hard when | have
to, and so easy when |
want to.

Annie Gottlier

The supreme accomplish-
ment is to blur the line
between work and play.
Arnold Toynbee

“It takes long practice, yes.
You have to work. Did you
think you could snap your
fingers, and have it as a
gift? What is worth having
is worth working for.”

“His Dark Materials” by Philip
Pullman

He who waits to do a great
deal all at once will never
do anything.

Unknown
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Learn from the best

Find out who the best teachers in your field are and

try to learn from them. They might have high stan- = “Get the best education,
dards you have to reach first (under less favorable Zﬂxo‘;'l

circumstances) and the opportunities might be rare,

but nevertheless make a conscious decision where

and from whom you learn. Learning a technique wrong is very hard to correct. In
science there is unfortunately the tendency to rate scientists by the teachers they
had (e.g. the is one of Prof. X’s students), often because the professor has a specific
perspective or uses specific methods that students learn (even if they do not like
it themselves and want to conduct experiments differently). Studying at a specific
institute under a specific professor will taint your reputation, either positive or
negative, so make sure you choose a good teacher. High class institutes have other
advantages: they draw the best people, have more resources, better materials, etc.
You are surrounded by smart people and have a lot of learning opportunities (see
page 113). However, depending on the domain and the institute, competition might

be high.
Mentors

It can help to find a mentor, someone who keeps an

The eagle never lost so
eye on your progress, shows you the ropes, makes  mych time as when he
connections to other people who can advance you  submitted to learn of the
and who can give you counsel if you need it. Some ~ €roW-

. . o1s . Unknown

people have mentors in their families, other family
members who are in the same profession. Some uni-
versities have mentorship programs, find out if they have it and if it works for
you. You might even try to find a retired professor or artist and ask him to help
you become better in your work. However, make sure that you choose carefully
what you take from this mentor. Find your own perspective, your own style and
your own methods that work for you. A good mentor will not try to clone himself
in you, but to help you advance to the best of your abilities and help you develop
your own style.

Focus on methods and techniques

You need to know the tools of the trade to be cre- Sar ) )

. o on’t waste time learning
ative. It would be ridiculous to try to draw a blue-  the “tricks of the trade.’
print without a ruler or CAD-tools or to try to write Instead, learn the trade.
a book by longhand. There are some incredible tools At;r;_’;”te”lkw ]“gm Charlton
out there, and techniques which make your work and H. Jackson Brown, Jr
much, much better but are easy or manageable to
learn. Get to know them in detail. In science the most important aspect is the meth-
odology and methods. They are the basis of all research. A solid knowledge about
the domain is necessary, but only the methodology and methods can be transfered
from topic to topic and will be necessary every time you do research.

Strategize and Prioritize

If you start with a domain there are probably count-  There is nothing so useless
less things you want to learn — likely at the same  as doing efficiently that
time. Like learning for an exam it is necessary to pri- ~ Which should not be done

at all.

oritize. Not everything has the same importanceand ~ ,, °° .

some things are the groundwork for later knowl-
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edge. Make a list of topics you want to learn about in
the domain (a hierarchical list with an outliner works
best, see page 57 and page240) and enlargeitwhenever
you find a new topic. Then select a subtopic and
learn about it until you understand it. Work from
one entry of the list to the next one. Nothing is more
wasteful then to try to learn everything at the same
time, skimming books, hopping from topic to topic,
retaining nothing, just the vague feeling of having
done a lot.

Every Object carries a lesson

Do not only learn about the domain when you are
in your study or atelier. You find exercises, stimula-
tion and problems in the everyday life, when you
look for it (in some domains, you have to look very
hard). Take photography for example: Even if do not
carry your camera you will find pictures everywhere
that you can analyze. You find motives that get you
thinking how you would capture them to produce
specific effects. Look at the world around you with
interest and try to find everyday connections and ex-
amples to the things you are learning.

Interdisciplinary

Many have marked the
speed with which Muad’Dib
learned the necessities of
Arrakis. The Bene Ges-
serit, of course, know the
basis of this speed. For
the others, we can say that
Muad’Dib learned rapidly
because his first train-

ing was in how to learn.
And the first lesson of all
was the basic trust that he
could learn. It is shocking
to find how many people
do not believe they can
learn, and how many more
believe learning to be dif-
ficult. Muad’Dib knew that
every experience carries its
lesson.

From “The Humanity of
Muad’Dib” by the Princess
Irulan in “Dune” by Frank
Herbert

If you learn a domain, try to achieve a broad knowledge, not a specialist who is so
focussed on his own small domain that he is an idiot an any other area. Be open to
connections from other areas. If you see something that might work in yours, try
it out. Some of the best ideas in science came from transferring one idea from one

domain to the other.
Start a project

You learn much by doing. No matter whether sci-
ence or art, if you start to realize a small project, e.g.
a study, you will be forced to apply what you have
learnt and trained. If the project is small enough
and realizable and if you invest serious effort and
get help, it will be a highly motivating goal. This is
especially recommended if you are trying to learn a
programming language or how to use a computer
program. Do not learn the functions from a book —
find a program or something you want to create and

LEARN BY DOING

Start a creative project, do
something where you lack
the knowledge and skill to
do so. You will learn a lot
and some works turn out
to be quite ... astonishing.
Just be careful that just
realizing it in a shoddy
way is not the end of
your creative work but a
stimulation to learn how to
improve your work.

implement it by learning the functions you need for
it. If you want to find out how to mix colors, try to
paint a specific image where you need carefully mixed colors.

Learn to be critical

It is easy to take a book or course as holy work where everything is right. It is not.
It cannot be. Science changes, develops itself, results are often simplified in text
books, theories are later revealed to be wrong or insufficient. While this is no excuse
for notlearning (see page 30), be careful that you read critically. Ask questions. Won-
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der why and how the results came into being. What
other possible explanations are and how they could
be examined. Why the current theory is widely ac-
cepted. Do not blindly follow others but have a look
for yourself where you are going.

Learn to take criticism

Creativity invites a lot of criticism and negative
feedback (see page 305). Learn to ask questions and
state your opinion to train yourself to get your ideas
across. And while you do, learn to deal with criti-
cism. Have a close look at it if they have a point (yes,
often they have). Find out the reasons for their criti-
cism. Good Criticism helps you to improve yourself.
Learn to use it. See page 305 for some tips regarding
criticism.

Test your understanding of the domain

Since learning is not understanding (see page 89),
make sure that you test what you have learned. In
formal education you are automatically “forced” to
do this (e.g. exams, graded projects). If you are learn-
ing on your own you have to set your own exams.

There are a few things you can do to test your knowl-
edge or skills:

Application

Make a small project, an experiment or an artwork
and try to use the knowledge you have learned. In
statistics, do the sample calculations. In learning a
programming language, write a small program. In
learning languages, talk to native speakers (the inter-
net helps here). If you are learning to write well, then
write a text and get feedback from experts.

Transfer to a different context

Knowledge is often entrenched in the context you

Do NOT BE DISAPPOINTED BY
YOUR EARLY WORKS

People are often disap-
pointed that their works
look so bad or are full of
mistakes. What do they
expect? Creating some-
thing creative is hard work
and you must invest a lot
of time until you create
beautiful or high qual-

ity products. If you are
not satisfied by your early
works, remember that the
masters of the domain did
not do better when they
started and invest more
time and work.

“We delude ourselves if we
believe that skilled behav-
ior is easy, that it can come
about without effort. We
forget the years of tuning,
of learning and practice it
takes to be skilled at even
the most fundamental of
human activities: eating,
walking, talking, reading,
and writing. It is tempting
to want instant gratifica-
tion — immediate expert
performance and experi-
ential pleasure — but the
truth is that this primarily
occurs only after consider-
able amounts of accretion
and tuning.”

“Things that make us smart” by
Donald A. Norman

have learned it. If you try to learn about critical thinking regarding alternative
medicine, try to transfer it to another context, e.g. politics. Make sure that your
knowledge is flexible enough to use it in different contexts.

Formal Exams

Few people like exams, but they are your best friend. Not only do they provide you
with a deadline and a strong motivation, they give you the chance to show what
you have learned. There is no better way to test you knowledge then letting it be
scrutinized by a teacher or tutor. If you missed something or messed up your facts,
they will (hopefully) correct you.

Talk to other experts

Talking with other experts will not only test if you can understand them and hold

85

Generating ldeas



seap| bupeiauan

A Case for Hard Work

your ground on a difficult subject, but also provide you with more information and
ideas what you can also learn. No knowledge of experts is alike and they will know
things you do not and vice versa.

Explain it to others

The best way to thoroughly understand something is to explain it to someone else.
If the person is interested in the subject, he will ask you questions that tax your
knowledge. They will point you to things you took for granted and did not think
about and they will find questions you cannot answer. Unfortunately some “ex-
perts” try to hide their ignorance behind arrogance. Don’t. There is nothing wrong
with saying that you do not know something (except in exams, where it is GPA
suicide).

Experience

You can know a lot about a subject, but you still can fail to produce anything. Learn-
ing, especially from books, is not enough. It might give you interactional compe-
tence, meaning you can talk about the subject and appear like an expert in the topic,
but once you try to apply it, you will inevitably fail. During learning you need real
world experience, something that often comes short in scientific courses. Make sure
not only to read a lot about the subject, but also to lay the books aside and work in
the domain. Sometimes this is hard because reading is so much tidier and easier
than actually working with colors or taking the camera and make photos. You will
be faced with failures, disappointments. Even if you have understood something
in theory, without sufficient practice you will not be able to realize your own ideas
or even reproduce existing ones. Reality is often more messy than the black and
white world of books.

There is no substitute for experience, for getting your hands dirty, from seeing it
work out in the real world. Make sure you do not neglect his part of learning.

Practice

When Giotto di Bondone was asked to prove his  an amateur practices until
worth as an artist, he drew a perfect circle free hand. he gets it right.
Some people will probably say: “Oh, but he was an A professional prac-

. . . tices until he never gets it
master artist.” Yes, but he did not start this way! wrong. J

Especially in art there is no better teacher than prac- Unknown

tice. You have to learn how to draw a straight line
(or a circle), how to take good pictures, how much .

X X | am careful not to
pressure you can apply to which kind of stone. You  gnfuse excellence with
need the experience and the skills that come through ~ perfection. Excellence |
long practice. In the best cases this is a lot of fun, but ~ can reach for; perfection is
there are also exercises that look boring (like draw- e LD LS
. . . & ; Michael |. Fox
ing that tricky perfect circle over and over until you
get it right every time). But unless you get the basics
right, unless you have practiced long and hard enough so that the technique comes
on demand without thinking, you will not have the resources necessary to concen-
trate on the important aspect: What do you want to say? How do you want to say
it? It is fun to simply start doing, but without the basics, your work is build on sand,
if you can erect it at all.

You cannot make it far unless your work is also extremely good from a technical point of
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view.

This also applies to science and engineering: Unless you master the tools you will
have a hard time doing any kind of creative work. And the knowledge about the
powers and limitations of tools can be a powerful source of ideas.

Persists

Learning a domain is hard work, which is the reason that motivation is so impor-
tant for creativity: in learning the domain and in realizing the ideas, you need a sol-
id determination. Everyone can dabble around with something and even produce
anice picture, but to be creative you need to work hard and the dogged persistence

to get you through this.

CoMMON PITFALLS

While dealing with learning, knowledge and practice there are some common pit-

falls that should be avoided at all costs:

Pitfall: Imagination is more important than
knowledge

As written on page 42, Einstein said: “I am enough of
an artist to draw freely upon my imagination. Imagi-
nation is more important than knowledge. Knowl-
edge is limited. Imagination encircles the world.”
Some people use this as an argument that creativity
is possible without learning. Is is not. Yes, you need
to have imagination, but without a solid foundation
imagination is useless because it has no connection
to reality. You need to draw on imagination but this
imagination must work with a vast knowledge base.

Pitfall: Knowing Everything

One of the dangers of learning and becoming an
expert is to loose the imagination. You think you
know and you do not imagine it differently or want
to check your knowledge or imagination by actual
experiments. Sometime out of fear of making mis-
takes or doing something “that everyone knows the
answer to”. Keep in mind that your knowledge is
limited (and also the knowledge of everyone in the
field). Trust your abilities to deal with difficult prob-
lems, but keep your doubts that the world is how
you imagine it. Do not imagine it but try it out.

Pitfall: Loosing Focus

While flexibility, openness and diverse interest are
all very good, you must be able to focus on the par-
ticular part of the domain you want to be creative
in, long enough to become proficient in it. A lot of

people have too many interests at the same time. They do not only want to learn

He who has imagination
without learning has wings
but no feet.

Unknown

The only place where suc-
cess comes before work is
in the dictionary.
Attributed to both Vidal Sassoon
and Donald Kendall

We are fast with out an-
swers because we were in
the same situation before,
heard the same question
before. But we should
make sure that it is still the
same answer.

Unknown

I was still reading about
the evolution of stars when
Professor Perry suggested
that we go to lunch. We
did but | made some notes
first about types of math-
ematics | wanted to study.
Astrophysics is fascinating
- but you have to talk the
language.

“Friday” by Robert A. Heinlein
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about optics in physics, but also about biology, chemistry, history, maybe some
Shakespeare and one or two languages. While it is regarded as very favorable to
be open and wide in ones interests, it is absolutely suicidal to try to learn about
to many things at once. The more topics you want to learn about, the slower you
will learn them, if you can coordinate them at all. Sure, you do something like that
during school, but (be honest) the knowledge is basic, the steps minimal and the
learning is highly structured and supervised by others (your school boards and
your teachers).

If you have a lot of interests (and how has not?), set priorities. This might sound
hard and some people fight against it with teeth and claws, but it is the only way to
become proficient in something. Find one to three things you want to learn about,
spend a few hours every days for each of these topics (you will not be able to do
this for three if you work, so reduce the number accordingly), and do this until
you become really proficient in it. When you are very good already and continue
to learn automatically by doing it (and doing it regularly), when you do it only to
improve (or keep) your performance (and not to learn it), you may pick up another
subject. This way you add up skills one after another and might end up (at the end
of your life) with fifty things you do very good, instead of running around in circles
trying to learn fifty skills at the same time, which you never will.

Get the new skills of the ground first before adding another one.

Pitfall: Learning the Wrong Thing

If you start out in a domain it is easy to bet on the o i
wrong horse. Science is a vast domain and constantly :,_f it can’t be expressed in

) . gures, it is not science; it
under attack by interest groups that want the “scien- s opinion.
tific” attribute but do not share the scientific method.  Excerpt from the Notebooks of
Even courses at universities or formal institutions  Lezarus Long in “Time Enough

. . . For Love” by Robert A. Heinlein

can be sources of quackery and misinformation.
Outside of the scientific field, psychology is often
solely displayed as therapy with methods that appear very plausible, but have no
therapeutic merit. Some methods that are taught by some institutes are downright
criminal and dangerous for the mental health of the patients. Pseudo-archeologists
that bash on established research can be very persuasive (even demagogic), but if
you follow them and learn about aliens bringing civilization to mankind you waste
your time because there is no proof in it, only speculation. Some people will tell
you proudly that they “have studied the stars” and begin to talk about astrology. If
you want to know about stars — and there is incredible beauty in the universe —
learn about astronomy. Sounds similar, but while astrology is humbug astronomy
is an actual science. And a science that is open to amateurs. Our sky is so large
(especially if you look at a large distance) that many discoveries were made by
amateurs (with comets being named after them). The large organizations simply
cannot cover all the sky.

There are a lot of subjects out there that are well founded, that have a well-re-
searched body of knowledge that is freely available. And there is a lot of rubbish
floating around. The problem is not only that some people are unethical bastards
who want to make money from the gullible public. Some people actually and fer-
vently believe that what they do and teach is right, even when there is no merit in it
at all. They are so convincing because they actually believe in it. They also have the
advantage that pseudo-knowledge is often easier to learn. It is (seemingly) more
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exciting. The stories sound better, there is more mystery. But in the end, it is a waste
of time (unless you want to write fiction). It might be an easier road, but it leads to
no where.

Be careful from whom you learn. Be careful what you learn. Be sure to get the real
deal. Have a look at the courses that are taught at a university. Get their book, visit
their courses. Books about popular science are nice, but they will never give you the
same amount of knowledge in the same fine grained detail that university books
will give you. Popular science books simplify. They have too. Even university level
books do this. In the end, you have to have a look at the cited studies for yourself to
see science as it really is: complex, sometimes confusing and never simple. But also
extremely exciting and incredible rewarding.

Pitfall: Learning but not knowing

Make sure that you do not only spend your time

learning, but actually testing your knowledge. Many  Self-education is, | firmly
people spend ages behind books but fail the exam, Egﬂizfi’o:"tgh%?‘lsyils('"d i
because they have read a lot, but never retained his  [5u4¢ Asimoo ’
knowledge or made sure that they could reproduce

it on demand. They also do not make sure that they

understand it, which is the next pitfall.

Pitfall: Learning but not understanding

You can spend hours a day learning about a domain but do not understand it.
And what is worse, you might even not know that you do not understand it. In
the ideal formal education, this is what good exams are for. If they do not only test
factual knowledge, they find out if you did really understand the subject, if you can
answer questions in your own words, if you can explain to others what you have
learned. Unfortunately, because it is easier to do so, many exams test only factual
knowledge but not understanding. A simply multiple choice test will show you
(and your teachers) that you have retained the information, but it will not show if
you really understand the subject. While learning, do not confuse knowing with
understanding. While knowing a lot of facts might be satisfying, pure knowledge
without understanding will rarely lead to new ideas. While passing an exam well
is probably the most important thing for your career, it is important that you retain
something more than just a grade. Make sure you do not only know the facts but
the underlying structures, the processes, not only the what’s but also the why’s and
how’s.

This is more difficult for the autodidact. In some areas, e.g. drawing or photogra-
phy, you can try to use your knowledge and see if it works. In other areas, the appli-
cation is so far away that it is hard to test at all. Some books offer quizzes, examples,
even case studies. Make sure that you do not only spend your time learning, but
also making sure that you really understand what you are learning (see page 85).

Pitfall: Knowledge prevents criticism

Some people think that with a scientific degree or a certain amount of fame, they
receive less criticism because they have proven themselves. Nothing could be fur-
ther from the truth. As a beginner, criticism is often softened up because you are
expected to make mistakes. As an accomplished scientist or artist your fame might
have a positive influence on the treatment of your works (especially that it will be
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more likely that they get attention), but you will be criticized no matter who you
are. Why? Because you make mistakes, no matter how good you are. Because there
is always something that could be improved. Because creativity is not stable. And
because your work is much more visible. And with attention comes criticism be-
cause more eyeballs spot more mistakes.

If you want fame as a protection against criticism it will not work.

Pitfall: Reinventing Ideas

There are probably Fountless n.wentlons.that WeTe I ey e
invented countless times. Studies that did test the  parte.
same effect over and over again. Sometimes the fault ~ [Learn the art so that you
lies within the publication of ideas. In science this is ~ ¢an forget aboutit]

. Unknown
a problem with treatments that have no effect. Jour-
nals often do not publish these results and thus, oth-
er researchers thinking along the same lines also waste their time trying it out. In
art it is often difficult to get an overview of all styles and artists. The internet could
have made this easier, but with the rise of its cheap publishing technology more
and more artists publish their works, which makes it extremely difficult to find out
if ones own work is really original.

Sometimes the information that someone else had a similar (or the same) idea
comes when trying to patent it. Sometimes when one of the thousands of eyeballs
on the internet mentions that he has seen something like this before. And then you
find out that your work might have been extremely difficult, and effortful, and with
a lot of brilliant ideas, but unfortunately it is not creative, because it is not original.
You could be proud of yourself if you had developed it a little bit earlier (some-
times ages earlier). You probably would not have done it if you had known about
it, if you had invested more time and effort in your research. Sometimes there is no
one to blame, sometimes you can blame your sloppy research.

But whatever the case, take your lesson and try to do it better next time.

You find some information about parallel creativity and how to deal with it on
page 341.

PrtraLL: GIGO

In computer science, there is the abbreviation GIGO:

garbage in, garbage out. If you give a computer the ~ Name the %’ea_ge“ of all
wrong information, you will receive the wrong result ;\?Izrekn;;;; ccident.
(unless the errors cancel each other out). In creativity,

there are a lot of sources for garbage. Sometimes you

get the wrong information, sometimes people who If you invent by accident
are utterly convinced tell you something that is ut- you are going to have an
terly wrong. Books can be wrong (and few people  accident.

read the errata). Measurements can be tainted. Daniel Wessel

Sometimes these mistakes can lead to new ideas.

Sometimes things work out brilliantly even with the wrong information. But in
most cases, they do not. Whatever the case, make sure to check the information
you put into your creative project, even when things turn out the way you want to.
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You need time to learn about the domain and for the _
incubation phase — and time is a very precious com- | thought about it all the
modity. In a normal life there are countless things oo

ty" a a . ) a u . & Sir Isaac Newton, on how he
competing for your time: friends, work, leisure, TV,  discovered the law of gravity
surfing the net, etc. Having time just to let the knowl-
edge stew, letting new ideas emerge, is difficult to
find. Even standing around thinking is regarded critically (unless you are a smok-
er) and if you answer the question “What are you doing?” with “Nothing.” you
will find yourself doing a lot (of talking) soon.

How MUCH TIME DOES IT TAKE?

Getting to know a domain so that the own work becomes recognized by the field
as creative (e.g. in art or science) will take a long time. How much depends on the
structure of the field (e.g. well-structured fields like mathematics), the individual
characteristics (e.g. intelligence, interest) and the amount of time one invests each
day. The following graph illustrates the last point. Simon and Chase (1977) deter-
mined that 10.000 hours are necessary to reach expertise in chess. How long does
it take to become an expert depending on the number of hours a day one invests
in the subject?

15

10

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Occupation with Domain in Hours per Day

If you invest one hour each day, you will be there in

27,4 years, if you invest two hours it will take 13,69 ~ Don’t count the days,
make the days count.

years, and so on. A normal work day of seven hours % - = "

(without taking a single day or weekend off) will still

take you 3,91 years to reach expertise (in chess).

This illustration is simplified in a number of ways: you or your domain might not
require that many hours (but more), you can have good ideas during the time you
get acquainted with the domain, and it is not the mere “doing the hours” that will
lead to expertise but the work you do in them. But it shows that it will take consid-
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erable time and constant work to reach proficiency.

Being creative in a way that sets you apart from the
daily creativity will take a lot of work and conse-
quently time. It will not happen over night. Be sure to
understand this and consider it carefully. And first
you have to consider how you get the time for it.

MAKE TIME & DEFEND IT

We can dream about having more time or doing
things when we have the time — only that this time
will remain a dream. Most people do not even man-
age to realize the things they dream they will do
when they are retired, they just stretch their normal
activities to occupy the whole day.

Unless you make a conscious effort to make time for your
projects you will never have it. And unless you fight hard
to defend this time slow, you will never keep it.

Time is precious, no one will give it to you

To be creative, you have to make time and defend
it. Against people who think they have the right to
your time, even against other activities that bring
more short time fun.

The more success, the harder the battle

The more successful you are, the less time you have.
You will have other people who think they have a
right on your time. Train to defend the time you need
for your creative projects early on. Make no excep-
tions even if it is more fun to talk with others then
to work yourself through new studies or develop-
ments. Other will probably not understand your be-
havior, especially if you use the time for incubation
and you are obviously “not doing anything with it”.

A Short Story about using time

In March 2008 I drove home after a day at work
and thought about renting two DVDs. I decided to
return home first to finish some work left-overs be-
fore driving to the video store. After the work was
done, I played around with iPhoto and started mak-
ing a photo album with my best photos. I lost track
of time and when I finally went to bed I had a 100
pages photo album in portfolio style. It was not only

He who devotes sixteen
hours a day to hard study
may become at sixty as
wise as he thought himself
at twenty.

Mary Wilson Little

DEFEND YOUR TIME
set & keep priorities

set & keep regular time-
periods for creative work

lock the door

go to a public work room,
e.g. in the university library

switch off the cellphone
and mute the telephone

see page 73 (organize
yourself)

You will never find time for
anything. If you want time
you must make it.

Charles Buxton

Talents are best nurtured
in solitude; character is
best formed in the stormy
billows of the world.
Johann Wolfgang von Goethe

Secret to success: Stay
away from TV. “I haven’t
watched TV for 20 years.
At 5 hours a day, this
works out to 36,500 hours.
Need | say more?”
“Studmuffins of Science”
Calendar

a mere collection of my best photos but it also showed me that my first year of pho-
tography was not a waste of time because some of the photos were actually very
good (field: me). It was highly motivating (and still is, when I look at the album).

On that evening I had the choice between either relaxing in front of the TV with
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two movies or doing something creative. I decided
to do something creative (which creating a portfolio
is beyond the auto-flow function).

Even if this was not planned the message is clear:

Think about how you use your time and what you
will have to show for at the end of the day.

How TO TACKLE IT IN TIME

Keep the following recommendations in mind you
want to be creative in a domain within reasonable
time.

Combine your creativity with your work

When people say to me:
“How do you do so many
things?” | often answer
them, without meaning

to be cruel: “How do you
do so little?” It seems to
me that people have vast
potential. Most people can
do extraordinary things if
they have the confidence
or take the risks. Yet most
people don’t. They sit in
front of the telly and treat
life as if it goes on forever.
Philip Adams

Some people are in the happy position that they can work creatively. Others have

routine jobs that leaves them with enough time and
mental resources to think about their projects, write
down ideas and sketch them out in their mind. Oth-
ers find time during their work to squeeze in creative
activities. For example, in my home town a postal
worker with a love of photography always takes his
camera with him when he delivers the letters. If he
spots an interesting motif, he simply stops his bike
and spend a few minutes shooting pictures. Even if
his job is not creative but highly determined (deliv-
ering the letters to the correct address) he has found
a way to be creative during his work.

Consider your domain carefully

Getting to know a domain is a long term project
that will take a lot of time. Since it will take a huge
amount of time (and energy, and resources) consider
carefully if you really want to invest this much effort
in a domain (see page 18 and page 91).

Do you really want to spend the next four years
working continuously in this domain?

Work regularly

Unless you work regularly (e.g. two hours every
day) it will take forever (literally a lifetime) to be-
come proficient.

Structure your learning

Much may be done in
those little shreds and
patches of time which
every day produces, and
which most men throw
away.

Charles Caleb Colton

Pick a savage so far back in
the jungle that they don’t
even have installment-plan
buying. Say he has an 1.Q.
of 190 and Peewee’s yen
to understand. Dump him
into Brookhaven Atomic
Laboratories. How much
will he learn? With all pos-
sible help?

He’ll learn which corridors
lead to what rooms and
he’ll learn that a purple
trefoil means: “Danger!”
That’s all. Not because he
can’t; remember he’s a su-
pergenius - but he needs
twenty years schooling
before he can ask the right
questions and understand
the answers.

“Have Space Suit will Travel”
by Robert A. Heinlein

Giving the amount of information/techniques you have to learn, structure your
learning. Make an outline of the domain you want to know, from global to specific,
when you know a little about the domain. This will show you where you stand.
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Do

Knowledge is important but too much learning can
stifle your creativity. You never know enough. You
can read forever about how you can do something
or what was done, without ever doing something.
From time to time engage in actual creativity — it
will give you experience, grounds your knowledge
to reality and keep your motivation.

See also “A case for time (Part II)” in chapter 6 (page 288) for further ways to make

more time.
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Do what you must, but re-
member that everyone will
leave this earth with items
still on their to-do list and
no one went to the grave
wishing they spent another
hour at the office.

“People First, Then Technology”
by P.G. Daly
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MAKING TIME FOR INCUBATION

Time for incubation is actually a pretty thankful time.
You do not need to learn. You do not need to be at a
special place (e.g. your lab). You do not need special
equipment. You just need time to do something else.

However, time to letting the thoughts circle in your
mind can be hard to find. At least in western societ-
ies there is this need to use time efficiently. Sitting
around thinking is regarded as slacking, as wasting
the most precious commodity there is. However,
there are some activities you can do that will provide
you will ample incubation time:

Walking and Bathing

Two of the best situations to have time to think and
letting ideas come is walking and bathing. You are
doing something that is socially accepted (i.e. no one
will disturb you) and you have the resources neces-
sary to capture ideas.

In a bathtub, you are essentially sitting around, re-
laxing, letting your mind coming up with ideas. Just
make sure you have the infrastructure ready to cap-
ture them (see page 177).

While walking it appears that you are using your
time (to get to a destination), when at the same time
you are undisturbed to think. Make sure that you
have something to write with you at all times (see
page 168), so thatnoideas getlost. Walking has the ad-
ditional advantage that you can do it every day. If
you live near your workplace (< 20 min per foot),

MAKE TIME FOR IDEAS
walk

do nothing (if you can get
away with it)

mid-day sleep

drive with a bus/train
sports (esp. jogging)
shower/bath

toilet

shut-down period before/
after falling asleep

“I'd rather walk.”
Henry ]. Wilcoxen-Ash

When inspiration does not
come, | go for a walk, go to
the movie, talk to a friend,
let go... The muse is bound
to return again, especially
if | turn my back!

Judy Collins

If you are seeking creative
ideas, go out walking.
Angels whisper to a man
when he goes for a walk.
Raymond Inmon

consider walking to your work. It will not only give you time to wind down from

work but also provide you with a time for ideas.

Before and after Sleeping

Lying in bed and waiting for sleep can be a good
time for ideas. The problem is with capturing them,
because you will likely forget them in the morning.
You can even use the time after you wake up for
ideas, also make sure you capture them.

Meditate/Daydream/Midday Sleep

Try to allow yourself the time to daydream or start to
mediate or a midday sleep. Relax your muscles, be-
come calm and focus on yourself. Try to allow your-
self all kinds of silly thoughts.

The isolated, social inept
researcher or artist is just
a very devoted researcher
or master with different
priorities than the rest of
his immediate society. If
he appears to be absent-
minded it’s because he

is, he is thinking about a
project that means more
to him then the current
company and when he re-
acts strangely, it’s because
you just pulled him out of
a depth of 20,000 miles
without decompression.
Daniel Wessel
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Presentations and Meetings

Ever noticed how few people are actually “there” during a presentation or meet-
ing? In presentations people often drift off and think about other things because
this is the only time they have to sit down without working on something a having
time to think. And sometimes ideas occur. It is actually a good time, you normally
have something to write with you and other people will thank that you are making
notes about what is being said. (Classical) concerts and movies can be used simi-
larly (but the writing is more difficult).

Travel Alone

At least in western cultures it is unusual to be engaged in conversations with other
travelers on the road. So if you travel alone, you will not only have stimulating
changes in scenery but also time for yourself. No wonder a pilgrimage is often
mentioned as a time for revelations (ideas about oneself): you travel, focus on your-
self and have time for ideas. Travels by train are highly recommended: you are in
a stimulating environment with different people and a changing scenery that you
can actually watch, for an affordable price you can travel for hours and you are free
to write down occurring ideas.

Spend some time alone

This is not a recommendation to become an isolated wacko on a mountain, but
while social engagement is certainly stimulating it also leaves you with little time
and mental resources for important matters. Make sure you have time for yourself
where you can think about your projects.
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CRrEeATIVE BLOCKS

People sometimes experience blocks to creativ-
ity. The writers block is the typical example when
writers want to be creative, but they cannot think
of anything. In many cases these blocks indicate a
suboptimal strategy. Silvia wrote in “How to Write a
Lot”, that at least for scientific writing there are no writ-
ers blocks. Scientific writing is simply a craft where
you follow specific guidelines. You know what you
have done, you know what you have to write. It is
not Shakespeare, it is technical writing for a specific
audience. But what for creatives in general?

Blocks usually occur in two situations: while gener-

“Can you believe it? Me —
a muse, for God’s sake!

I sit down in front of the
typewriter, and what do |
get? Nothing. Blank page. |
can’t even write a grocery
list.”

“What about what you did
with Jay and Silent Bob?
You inspired them.”
“That’s the cosmic joke.

| can give out a zillion

and nine ideas a second,
but | can’t keep any for
myself. Her quirky sense of

humor.”

Serendipity, an ex-Muse suf-
fering from a writers block, and
Bethany in “Dogma” (1999)

ating ideas and while realizing ideas (see page 299 for
more information on the second case). Make sure
you identify which kind of block you are facing.

Blocks while generating ideas

Often people have troubles “finding” ideas. The stereotypical picture of the writer,
nicely displayed by Brenda in “Six Feet Under” is someone sitting in front of his
computer, typing: “What do I have to say that hasn’t been said before?” Take care
that generating ideas and implementing them are two separate steps. If you do not
have any ideas, have a look at the following questions:

Are your aims clearly defined?

Often people do not know what they want to do, what they want to achieve. It is
hard to generate ideas under these circumstances.

Do you have the necessary knowledge?

As written at multiple points in this book, knowledge is necessary to be creative.
If you want to write a great family sage about a emigration family in America, you
need to know lots of information about the time, the history, the reasons, the emo-
tions, etc. If you want to do scientific research you need to know the open ques-
tions, the gaps, the unknowns. In a lot of papers there is a section where the authors
state which kind of research is needed. It is sometimes easier to solve an existing
problem than to come up with a problem yourself.

Can you use one of the strategies in this chapter?

In this chapter there are a number of strategies to help you generate ideas. While
they are no magic bullets, they might stimulate ideas. Try them and see if they
work.
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Techniques and Tactics

Now that we have covered the hard work necessary

and the time needed, a few words about creativity You can’t force creativity.
. .. . . LifeDev.net

techniques. Creativity techniques are structured in-

structions on how to be creative, an organized way

to be creative.

The following techniques might be useful, however, they will not work for all areas
and in all situations.

IMPORTANT PRELIMINARY NOTES

You have to work first

Sometimes creativity techniques are advertised as
delivering ideas without any effort. Unfortunately, =~ Mostly it's a question of
creativity techniques are like secrets to success: they ~ knowledge, skills and time.
. N Unknown
will not work unless you do (or rather did). You need
to know the domain first. You need to have some-
thing to work with. Consider brainstorming: you can storm your brain but there
must be something to pillage in there first.

They give you an excuse to spend time on thinking

If you have worked (hard) getting to know the domain, creativity techniques might
be helpful even if they have no additional effect: You will spend some time on the
subject and you have a good excuse sitting around and thinking — you are not
wasting time, you are applying a technique.

Break the routine

Creativity techniques can help you to break your routine. To force you to do some-
thing different, to guide your attention and your thoughts.

Do not expect miracles

There are no secret buttons you can press to pro- )
duce great ideas. Personally, I prefer writing down Genius doesn‘t work on

id d hitting my idea collection when I want assembly line basis. You
any 1dea an g_ y . can’t simply say, 'Today |
(or need) to be creative. It is well stocked and I have  will be brilliant."*
ideas for projects that would keep me occupied for  Kirkin Star Trek TOS: “The
more than one (normal) lifetime. Once I restructure ~ U!timate Computer
the notes to realize a project new ideas usually come
pouring in during the realization phase to fill the re-
maining gaps. This strategy might not work for you, so you will have to try dif-
ferent techniques, until you find the one that works for you in the given moment.

There is no silver bullet

Like organizing creative in general, when trying to generate ideas with the help of
techniques and tactics, there is no guarantee that a given tactic will work, nor that a
tactic that worked once will do so all the time. You have to be flexible in the use of
tactics, because best tactic for you and the situation you are in will vary. That is the
reason that it does not matter that some tactics are mutually exclusive.

There is no single best tactic or technique that ensures creative ideas in everyone
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at any time in any subject area. This is simply impos-

sible. People are different, working styles are differ- THE BEST TECHNIQUE ...
ent, circumstances are different, areas are different ... is the one that suits you
(e.g. in some you work alone, in others you can only ~ best in the given situation.
advance knowledge as an interdisciplinary team be-

cause the subject matter is so large and difficult that

it has to be distributed over different individuals).

Creativity and the conditions in which a person is creative strongly depends on the
person — the situation, conditions, experience and personality of the person deter-
mines if the person is creative, there has to be a person-environment fit. So, some
techniques work for some people some of the time. To find the perfect technique
(for the given time and situation) is like being the fairy princess searching for her
prince: you have to kiss a lot of frogs until you find the one that is right for you.

Now let us have a look at different techniques ...
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STRUCTURAL STRATEGIES

The first cluster of techniques and tactics deal with strategies that change the way

you work in general and are independent from concrete ideas.

Keep your independence

Sometimes people identify themselves with only one
thing, one method, one perspective. Don't. Keep your
independence. Even if all your colleagues around
you are herding into one direction, take a step out-
side the flock and think about it: is this is really what
you think you should do, or if it is simply a case of
presumed safety in masses. Do not reduce yourself to
one aspect only. Keep your options open and your
identity diverse. Do not think of yourself in only one
term, even if this term is creativity.

A Time For Ideas

If you experience a drought of ideas, make sure it is
not because you do not have the time required for
incubation. You need time off to let your mind gen-
erate ideas. If you are in action 24/7, it is no wonder
that you have no ideas, there is simply no time. Make
sure you have time for ideas. Regularly. Every day
of the week. See the tips on page 95 for ways to have
more time for ideas (if you are overworked, they
wont help. Find a book about work techniques, e.g.
Getting Things Done, or work-life-balance). And re-
duce the daily stimuli that bomb your life.

Seek solitude

Find a place to be alone with yourself for a while. Reduce the influence of other

Under normal conditions
the research scientist is
not an innovator but a
solver of puzzles, and the
puzzles upon which he
concentrates are just those
which he believes can be
both stated and solved
within the existing scien-
tific tradition.

Thomas Kuhn

Here is Edward Bear, com-
ing downstairs now, bump,
bump, bump, on the

back of his head, behind
Christopher Robin. It is, as
far as he knows, the only
way of coming downstairs,
but sometimes he feels
that there really is another
way, if only he could stop
bumping for a moment
and think of it.
“Winnie-The-Pooh” by A.A.
Milne

people and look at the problem yourself. What do you see?

You can also do this with colleagues if you all want to work together on the same
problem. Cut the connection to the outside world (e.g. leave your cellphones in

another room) and concentrate on the problem.

Be Open, be Prepared

Sometimes the problem is not a lack of ideas, but the
lack of capturing these ideas. Write down the ideas
you have, you are more likely to recognize a valuable
idea this way.

Chance favors the pre-
pared mind.
Louis Pasteur

Look at the world around you with a sense of wonder

The best inspiration is not on the height of a mountain but what directly surrounds
you. We are used to the world, take much for granted that a more naive person
would be amazed of. Take a close look around you. Try to see it which different
eyes: How would a child see the world? How a foreigner? How someone from
a different century? Have a look at the people you interact with — how do they
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behave at the moment? How did you get them to
know? How have they changed? Look at the news-
paper. Take one that you do not usually read. What
does amaze you, strike your interest? Go to the mu-
seum. Look at art from different centuries. Look at
contemporary art. It is not so much of attaining a dif-
ferent perspective (see page 102) but a way of living, a
way of seeing the world, of interacting with it (which
is why I see it as a structural strategy).

Do your own thing

Creativity is doing something original, but all too
often, we are constrained by the people around us.
Authority, traditions, the voices around and inside
of us. Focus on your own thing to come to a solution
no one else does.

Ignore Authority

They key with authority is to ignore it, not simply to
try to defy it. Striving for the opposite conclusion is
not creative, it is simple opposition. If you are look-
ing for a new idea, ignore what the authority wants
and look for yourself.

Ignore Tradition

Tradition is only the intangible authority of the past,
working in the present. Ignore it. You are searching
for a new solution and tradition for tradition sake
has no merit.

Follow your inner voice

Even if you do not know for certain what will be the
next step, sometimes you have slight preference, a
guess what could be done. Follow this quiet inner
voice, even if it is very faint. It is even more impor-
tant to do so when the voice is very loud but the
people around you scream “No.” Do not do what
everyone does but follow your own intuition.

Break the routine

Many strategies try to induce change by travel, dif-
ferent perspectives, etc. A change in the routine you
work might give you the stimulation you need.

Follow the ideas

Get ideas, follow a random thought and see where
it leads you. If it can’t shake you off or mislead you,
it might lead you to some working solution. Even if
you do not gain a solution for it, if you sketch ideas

The greatest obstacle to
discovering the shape of
the earth, the continents
and the ocean was not
ignorance but the illusion
of knowledge.

Daniel |. Boorstin, The Dis-
coverers

If “everybody knows” such-
and-such, then it ain’t so,
by at least ten thousand

to one..

Excerpt from the Notebooks of
Lazarus Long in “Time Enough
For Love” by Robert A. Heinlein

Every great advance in
natural knowledge has
involved the absolute
rejection of authority.
Thomas Henry Huxley

“The past is over.”
Unknown

Trust that little voice

in your head that says
“Wouldn’t it be interesting
if ...” And then do it.
“More Joy of Photography” by
Duane Michals

“If you want to get ahead,
you have to take chances
... stand out in a crowd ...
get noticed.”

Star Trek Quotations

“When it rains, let it pour.”
Unknown

out as far as possible, they give you more to work with later on.
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PERSPECTIVE STRATEGIES

The way you look at a problem often determines if
you can solve it. The following techniques will al-
low you to look at the problem differently, not only
in a physical perspective sense. Other changes in
perspective (e.g. displaying the material differently
and changing the physical perspective) are also de-
scribed.

Challenge Assumptions

Assumptions are the curse of expertise. Experts
have a lot of knowledge and routine, they use as-
sumptions to free resources and come to conclusions
quicker and easier. Unfortunately, this leads them
to overlook important details, work routinely (but
not original) or under false premises. The unstated
assumptions sometimes are not true, or not true
enough. We think we see what is going on when we
see only our expectations, what we think we see. We
think we understand the problem when in reality we
have not devoted the necessary attention to it to fully
understand it.

Make your assumptions explicit and test them. You
see the power of this technique when you try to find
out how a magic trick was done. They usually break
some assumptions your senses take for granted, e.g.
that a ball is solid (and not out of flexible material) or
that a playing card has only on side with a value (in-
stead of two). And in magic as when thinking about
a problem, we usually see only what we assume or
expect.

Not Either Or — More than Two Options

It is tempting (and easy) to see a problem or its so-
lution only in terms of two conditions. But there
are often more options available than to “take it or
leave it”. Modifications are often possible or a new
approach that contain both extremes or takes the
problem from a new perspective. Don’t be fooled by
a false dichotomy.

Redefine the Problem

Often assumption are made about the nature of the
problem and how to solve it. Consider the 9-dots-
problem: if you work under the assumption that the
outer points define the area where you can work,
you will not solve it. Do not think that the problem
has to be solved as it was presented to you or in its
context. Bypass the problem, redefine the borders,
turn it upside down or to use the cliché: “Think out-
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A rock pile ceases to be
a rock pile the moment a
single man contemplates
it, bearing within him the
image of a cathedral.
Antoine de Saint-Exupéry,
Flight to Arras, 1942

Don’t take laws as laws,
what we see might not be
the whole truth and laws
might change.

Unknown

“First, your return to

shore was not part of

our negotiations nor our
agreement, so | must do
nothin’. And secondly, you
must be a pirate for the
Pirate’s Code to apply, and
you’re not. And thirdly, the
Code is more what you’d
call ‘guidelines’ than actual
rules. Welcome aboard the
Black Pearl, Miss Turner.”
Captain Barbossa in “Pirates of
the Carribean: The Curse of the
Black Pearl”

The reasonable man
adapts himself to the
world. The unreasonable
man adapts the world

to himself. All progress,
therefore, depends upon
the unreasonable man.
George Bernard Shaw

If a tree falls in a forest,
and no one hears it, does it
make a sound?

Yes, it does make a sound,
because a sound is defined
as mechanical vibration
traveling through the air
or another medium at a
frequency to which the
human ear is sensitive.

So a falling oak makes a
pretty serious sound, even
without an ear around.
Unknown
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side of the box.”
Break the Routine

If you work under assumptions and routine you will have difficulties of seeing
things different then they usually are. You have to challenge your assumptions and
break the routine if you really want to do have new ideas.

Challenge even assumptions you like

Make sure you do not solely focus on challenging assumptions that you do not like
anyway. Sometimes you have to challenge some assumptions that you hold dear,
e.g. that the hypotheses you have are right. Because sometimes, your hypotheses
mig