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ther wondrously creative or merely unusual, are
constructed from the building blocks of prior
creative ideas arise when we wisely preserve
worthwhile from existing knowledge, and
that constrain our thinking. The old knowl-
ideas in what has worked in the past, and
tions supply the novelty that is the hallmark of

tive endeavors, recognizing what to retain and
n make the difference between success and

explore the nature of old knowledge and how
v .-n_mmm. Gaining an understanding of human
 intricate complexity and stunning variety
“wield it more effectively as we approach our

25



26 CHAPTER 5
YOUR VAST STOREHOUSE OF KNOWLEDGE

Reflect for a moment on how much you know about the world
You will see quickly that you hold the deed to a vast storehoyga
of knowledge, filled with an enormous number and variety of
facts, ideas, thoughts, and beliefs.

Consider even just the small portion of that rbcs___mnmm
that you can bring to mind in the next few seconds. You know
that you are reading a book. You may be seated on a chaj
or sofa, in an office or a living room. You may have a cat curled
up next to you, or a dog at your feet. If you choose to, you can
reflect on different styles of music, foods you like, the ideas of
truth and justice, or our place in the solar system, galaxy, or
universe.

We could go on forever, but suffice it to say that you
know many things. Cognitive scientists would say that you have
many concepts. You boast concepts about books, living rooms,
cats, rap music, Italian restaurants, justice, the Earth, the uni-
verse, and so many other things that we could fill many books
just with the list of those things, let alone explanations of what
they are.

Concepts are essential for making sense of the world, and
without them we would have no chance of being creative. Even
the simple act of reading a story would be impossible with-
out concepts. When you read the sentence, “Zelda loves pep-
peroni pizza,” you can understand it only because you know
what pepperoni pizza is; you hold a concept of “pepperont
pizza.” You also possess a concept of love that is complex
enough to tell you that Zelda's love of pizza is different from
Romeo’s love of Juliet, or a mother’s love for her child. So when
you comprehend what you read, hear, or see, when you reason,
and when you create, you are drawing on your fund of concepts
But, what are concepts like, and how do they affect your ability
to be creative?
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SIMPLE CONCEPTS

with some very simple concepts about tangible
as snakes and snails, and yes, even puppy dog fails.
ts like?
visit a friend who has just gotten a pet boa
« immediately recognize it as a snake without the
of having to work to identify the creature. If a
ntly brought you stuffed mushroom caps in-
escargot appetizer you ordered you would notice
if a four-legged, furry creature of medium size
b to you wagging its tail and barking, you would
at once that it was a dog,
concepts about snakes, snails, dogs, and any of the
objects in the world you are familiar with give you
to know one when you see one. Concepts, then, are
_packages of knowledge. When we open them up
e we see that they must contain, among other
ion about the properties that make an object

legitimate philosophical debates about whether
ies are truly ial to the ing of a
roverbial leopard really could change its spots,
a leopard? But you know that when you stroll
park you readily classify those tall, leafy brown
trunks and branches as trees, even though you
n those particular trees before. Those properties
concept of tree.
trusting their own intuitions about such things,
earchers try to uncover the central properties of
asking people to list characteristic attributes."* For
were to jot down the properties that most guitars
Your list would probably consist of things like
keys, a neck, a hole, frets, and so on. Most people




cite these attributes, and so we think of them as central 1 the
concept of guitar. 5

How do these central properties impact on creativity? T, .
large extent, they tend to limit our imagination, and :._‘n_u.ku A
structure on the new ideas that we develop. This _urn..._cn.zu..s.
called structured imagination, operates in real-world settings g
well as in controlled laboratory situations.” Before reading m_.x.:-.
the h findings, h , try the following task for yoyy.
self: Imagine a planet somewhere else in the universe that is very
different from Earth. Now imagine an animal that might live o,
that planet. What does your creature look like and how does it
behave? How would you draw this alien being? .

If you are like most college students tested in this type of
experiment, you gave your creature eyes, located in a distingt
head, and either two or four legs (see Figure 2.1). You most Eﬁ_w“
also made it symmetric. In other words, you endowed it with the
central properties of Earth animals.

Even though there is no reason why creatures living on
another planet would have to look this way, people seem to have
trouble thinking of other possibilities. What they know about
Earth animals colors their imagination about extraterrestrials,

This structuring comes about because when we must de-
velop new ideas, we recall old ideas and use them as a starting
point. Since central properties are such integral parts of our
concepts, they work like implicit assumptions. They are part of
our unconscious baggage. We do not even consciously question
whether they are essential to the old concept, much less the new
idea we are trying to formulate. We just import them directly
into the territory of the new concept without declaring them at
customs, or even stopping to have our old baggage inspected.

It is not surprising, then, to find the central properties of old
concepts cropping up in otherwise novel creations. The very
same properties that serve us so well in deciding whether an
object is a dog, a cockroach, a computer, or something elee,
encroach on our ability to innovate,

FIGURE 2.4. Drawings of imaginary creatures produced by college students (odapred from Ward, 1994).
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consider the central properties of many of
you will notice that some attributes seem
with others, A lifetime of experiences has
that where you find certain features you are
Where there's smoke there's fire, so to
tions of nature, for instance, tell us that
with feathers than with fur, and gills more
either feathers or fur.
aspect of our concepts influence creativity?
over one central property to a new idea, they
other properties that just happen to be
her or not it makes sense to do so.
tal research provides direct evidence for
y." When college students were told that the
e was feathered, they designed animals having
and when they were told it had scales, they
When told it was furry, they avoided wings,
entirely (see Figure 22 for some examples).
not contain these correlated properties, but
of their co-occurrence in Earth animals is so
inject them into new ideas anyway,
¢ psychology can unveil the subtle correla-
1 properties, it can put us on the lookout for
r creative efforts. By shining the light of
ess on those connections we also can learn to
our new ideas if we deem it desirable. In
two-wheeler, for instance, we might be able to
steer it with a wheel, a joystick, a knob, or
rather than being held tightly in the grip of
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shape, number, size, and locations. Some drew many eyes 5 the
ends of long tentacles, others a single eve placed squarely i :..m.
center of the creature, ]

Most importantly, we can also open our minds and become
aware of these central properties that we hold so tightly yey
tacitly. By dragging the central properties of a concept out intg
the open, we can assess their worth, take their measure, and.
decide whether to accept, reject, or transform them as we crafy
new ideas. We can stop them at a customs checkpoint on the
border of the new concept, and confiscate them if they appear o'
be contraband. This can help us to contrive more innovative
concepts, whether in business, art, science, or day-to-day zem_&..m

Central properties also provide us a means by which o
gauge the originality of a new idea. We can tally how many key
features of the old concept are preserved and how many ané
excluded. We can also draw a distinction between modifying an
attribute and rejecting it entirely. Rejecting a central property
would, in most cases, count as a more dramatic change.” If you
endowed your alien with an organ that senses variations in
gravity, but gave it no traditional sense organs, we would judge
it to be more original than if you simply placed normal eyes and.
ears in unusual locations. If a soft drink maker infused water:
with some other gas, say helium or oxygen, we might judge the.
new concoction more original than if they simply added new:
flavors to the same old carbonated water.

ATTRIBUTES THAT CO-OCCUR

Suppose that you just happen to catch a two-wheeled vehicle out
of the corner of your eye. When you turn to look more r_on&
you are surprised to see that it has a steering whee), just as YOI
would be if a four-wheeled vehicle sported a set of _E:n%._
Bicycles and motorcycles are “supposed to” have handlebars:
and cars, trucks, and vans are supposed to have steering wheelé
We just naturally expect some features to go together.

TYPICALITY

typical breed of dog, a collie or a basenji?
| pizza ingredients, pepperoni and mush-
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t often agree with other people about the best

35 just seem to be better representatives of a
%% Generally, the more central properties a
representative it is of its category or concept.
t an our efforts to be creative?
that we call up typical instances of a
less typical ones.” To see this for yourself,
first five birds you can think of. Your list is
ted with very typical birds, such as robins,
s, and less likely to contain unusual birds,
ostriches, and penguins.
typical instances of a concept spring to mind
ly tend to seize on them as starting points in
ideas. And because the most typical members
the ones that have all of its central properties,
ovation even further. For instance, robins fly,
d their nests in trees, but penguins do not. If
alien on the more typical robin, it will resemble
d more than if you base it on a penguin.
and expanding our minds to explore the

dazzling variety of our concepts we can go
and concoct novel ideas that are wonderfully
s might take a bit of effort and patience. We
inhibit a strong desire to jump on the first idea
» and we might have to forcibly dredge up

of a concept. The reward of more innova-
the price of the additional effort.
writers wield this technique to great effect.
¢ that there exist more wild varieties of
people could dream up for other planets.
arich harvest of ideas from the seeds of these
'y instances. By embracing the knowledge we

than rejecting it, we can develop new and

And by drawing on less typical concepts we
Ork with to enhance the originality of new ideas.

FIGURE 2.2. Imoginary crearures produced by college sudents
given no special instructions (o). of told the crearure wos feoth
ered (b), fumry (c), or scaled (d) (from Ward, 1994).
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FLEXIBILITY

So far we have focused mostly on how our stock concepls can
limit creativity. But let's see how exploiting concepts morm

effectively can boost our creativity.

First, think about the concepts you actually bring to mind,
Are they rigid structures that you simply retrieve when you
need them? Or do you actively construct them from bits ang
pieces of information in your vast storehouse of knowledge? ]

By the first view, your concepts are like books in a library,
When you need one, you simply pick it up from the right shelf
By the second view, you construct a different “book” each time
you need it from a library of separate pages. The first system
would be more efficient, but the second would be more aunEF

and would foster more creat

For many years, cognitive psychologists accepted the “fixed
active con-
struction” view has become more popular. To see why, read the

structure” view without question. But recently the “
two following passages.

As Mary reached the third floor landing she could hear the
familiar clicking of nails on the linoleum floor of her tiny
apartment. She could picture Muffy scurrying to reach the
door to greet her. As she unlocked the door, she let out @
sigh and thought, “It's nice to be home with my dog.”

As John set his shotgun in the gun rack and stepped out of
his truck he could hear the familiar scratching of nails on
the hardwood floor of his cabin. He could picture Gus
bounding toward the door to greet him. As he unlocked the
door, he let out a sigh and thought, “It’s nice to be hame
with my dog.”

Did you picture the same dog for each of these passages?.
Probably not. You would probably be surprised if Muffy rumed
out to be a Saint Bernard and Gus tumned out to be a toy poodle.

CHAPTER 5

D CREATIVITY 37

« pvents in each passage led you to construct
5 of dogs. In other words, what you retrieve
asa “typical” dog is not fixed, it is flexible.
3 think about any concept may be slightly
ne you think about it. This is partly related to
exact concept you bring to mind depends on
tion, and no two situations, no matter how
identical. Even if you eat the same type of
same fast-food restaurant, with the same
t, you will not have the exact same experience

the same conversation, word for word, The
' to the meal will change from day to day, and
your experience of the meal and the nature of
snjure up. Perhaps your favorite team just moved
of first place, or your preferred candidate just
the polls, or your sink was clogged that
were slapped with a parking ticket or sum-

periences impact on exactly what we bring to
seen the popular movie “Beethoven,” about a
d, the image you get from the sentence, “John
will be different than if vou have just seen “101
y, your immediate thoughts about pollsters,
s will waver with the standing of your
r concepts of police officers and the justice
¢ reasons you are headed to court
that the exact concepts we construct
ae to the next. In one experiment, Francis
versity had people provide definitions for a
then return a week later to define the same
time."" He found that people’s definitions
rom one week to the next. In other words they
coneepls differently on the two occasions.
a few typical versions of most concepts that
in standard situations, but it is unreasonable
U have an infinite supply of fixed, prestored
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wegetables, and condiments we can think of.
would tell us if pastrami and provolone on
onions and French dressing would produce
taste sensation.
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structures ready to go in anticipation of every possible situati

in which you will need e up every concepl you kg e
is more reasonable to believe that you have the .,.I:J_ 8.
construct exactly the concept you need when you need jt. ]

This is good news for creativity. Since it is very natura] fo,
us to construct familiar concepts, we can seize on the same g.__
process to construct novel ones. What we need to do is .ur...
control of the process and deliberately use it to develop mop
innovative concepts.

So now let us design a novel alien, using the concept of
“dog” as a starting point, but not a whole standard, prestored
example of a dog, rather a construction of a dog from its central
properties. Think about the properties that most dogs have in.
common and combine them in some pleasing way to get
completely novel animal. Perhaps when we consider that dogs
have four legs, for example, we can deliberately ask whether our
novel creature might have some other number of legs, such as
three or five. Similarly, we might systematically vary other
central attributes of known dogs. Do they really need to bea
certain size, or have two ears, and one tail? |

What we see is that by working with the central properties.
of our concepts we can make our implicit assumptions become:
explicit. We can bring them to light and then either retain, rjec.
or modify them. ]

This same approach can be used to develop creative ideas.
for inventions, as in the procedure called morphological foreed
connections.! In that procedure, for example, one might take &
existing invention, mentally chop it into its basic attributes, and
then consider all the possible variations on those attributes
playing with the different variations, one might come up with &3
interesting idea for a new invention. For instance, We Eﬁ&
develop a new eating implement by taking the familiar fork an¢
varying the length and shape of its handle, the _._._an_,.a_ from
which it is made, the number, size, and separation of its tiné
and so on. We might assemble a tasty new sandwich by expert b
menting with different combinations of all the types of breats FIGURE 2.3. Siamese car.

TTING DOWN TO BASICS

“our concepts that limits innovation is that
f our concepts in very concrele ways,

in Figure 2.3. What is it? Most likely you
could have called it a Siamese, a mammal,
thing, a tangible thing, a furry thing, a thing,
‘number of other possibilities. Yet your first
of it as a cat.
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Eleanor Rosch, a prominent cognitive psychologist g the
University of California at Berkeley, pointed out thyy most
people classify objects in the same way, as cats, dogs, birds, fish,
and so on" She called this the “basic level” of e..:em..czﬁ...ga.
This very powerful tendency impels us to think of most things
on a very concrete level. We seem to be drawn to the wealh of
directly observable features such as legs, wings, and fins thay
help us to distinguish between objects at this level of abstraction
It is simply easier for us to do so.

The consequence for creativity is that, when we
develop new ideas, we also tend to rely on the basic level,

and to.

get stuck on concrete observable properties. The majority of
people who generate imaginary creatures in laboratory experi-

ments claim that they base their creatures on specific Earth
animals, such as dogs and elephants.” The people who drafied
these “basic level” animals into service were the
aliens were the most similar to Farth creatures.

ABSTRACTION

One essential aspect of our concepts that we can capitalize on is
their potential flexibility. Even though we tend to think on a
basic level, we are not bound to that level. F stance, you can
readily think of the cat in Figure 2.3 as an animal, a furry _Ea_w
a member of the class of things that weigh between 5 and 15
pounds, and so on, A friend, who shall go nameless, thinks of his
dog as a furry thing, and slides her around on his wooden oo
to pick up dust bunnies. ] X

~“..._.,“_..._r. «“S._w to exploit the flexibility of concepts is to Hﬁ
them in more abstract terms. When we want to design a nEw
alien creature, we do not have to base our ideas on mﬁﬁ“‘n
Earth animals, such as dogs and elephants. Instead, we &8
reach beyond the limits of concrete images and can noczn.
together a more general concepl of animals and their fundamen
tal properties.

ones whose
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s like in their most abstract sense? They
ion from the environment, obtain an en-
on biological processes, protect themselves
survive long enough to reproduce. What
| a novel creature using this abstract
‘concept of “animal”?
instead of basing an imagined animal on your
d only the more abstract idea that living
way to take in information about the world
1 the problem this way might evoke all sorts
including organs to sense magnetic fields,
ty, heat, humidity, and so forth. The more
ves more room for the imagination, and is
to call up ing variations on the
confirm that abstraction leads to more innova-
students who developed more innovative
that they had considered abstract ideas such as
was like and what the animal would need to
 Examples of more unusual creatures are shown in

who thought more abstractly went beyond the
characteristics of Earth animals to consider the
By establishing the rough outlines of the planet
then able to fill in exotic details to tailor their
ditions. By pondering the essence of what it
animal, they escaped the bonds that might have
one specific animal.
information can help us to develop new ideas,
€ pull it up in an abstract form, Forming abstract
that difficult because of the way we naturally
an in our memories. It is relatively easy to
Pet dog in more abstract ways, as a mammal, an
ng thing. You have already wired the connec-
those levels of abstraction through a lifetime of
living things. For the same reason it is also easy
s and ears more abstractly—as devices for getting
om the environment.



42 D CREATIVITY 43

assumptions. In the process we learn more
concepts, our most deep-seated beliefs about
t in the world. We also set the stage for extend-
on our concepts.

0 helps crystallize what we are trying to
er the store owner, for example, who viewed
records and tapes, a very specific, narrow idea,
toward putting music and video on CDs could
‘him out of business. On the other hand,
as a provider of home entertainment, a
ization, a switch in the medium would
g and might even have opened up new

is vital to creativity. It allows people to dodge
wperties of more specific concepts. We will see
very general principle that elicits greater
solving, product development, and sci-

C OR GOAL-DERIVED CATEGORIES

concepts that can expand our creative poten-
form new ones as we need them for new

Barsalou, a noted cognitive psychologist at
‘Chicago, refers to these concepts we construct
L hoe or goal-derived categories.” To get a sense
icept, consider the following items: children,
S, pets, money, and clothes. At first they do
F_E of a concept, but when you hear that
from your home in the event of a fire, the
out of the mist. You also can summon
photographs and jewelry.
this new, “ad hoc concept” includes items
in different groups. Children and pets, for
‘members of the group “living things,” whereas

FIGURE 2.4. Examples of more unusual imoginary crecnies
produced by college students,

It seems that bringing to mind specific old ideas, such a8
dogs and stagecoaches, locks us into the details of those objects
making it difficult to think of highly original new ideas. Concers
trating instead on g 1, abstract information in one’s ming
leaves room for more pointed and original innovation.

Abstraction also aids in the task of making our nﬁ:ﬂi&““,
sider oub

explicit. To get to the abstract levels, we have to con
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a that barks when it detects an intruder, a
mem. a hacker or compulter nerd, a robotic

e CHAPTER

was only two years old when she reported that she had 4« |
nose.” She ce v knew what soggy diapers were, bug mnwww.,
had ever told her that, when you had a cold, noses BOL S0ggy o gpared in a computer-controlled device. The
She came up with this delightful novel expression on gnsﬂ.“ new possibilities emerge that might never
Connor Ward entered the fray at about the same age ....qu i had you thought only of dogs and
“alligator car” to refer to a favaorite green toy car of his. [ w_tw 5 Perhaps you've thought of a completely
u__, all nw_a_.r.,ﬁ_ n._...q children of these ages to push the limigs o interesting possibility. a
their language this way, i stimulating interpretation is that a computer
We call this melding of two ideas conceptual combination, ¥ | device, similar to a mouse, for interacting
makes this seemingly simple ability so exciting is that it can lead This last idea highlights the fact that concep-
us to gencrate novel and surprisingly creative possibilities, ‘can be a source of ideas for new inventions. It
. As an analogy to the power of conceptua combination, importance of the exploration _u_._...‘w.. of the
think for a moment about hydrogen and oxygen. Put them we introduced in the first chapter. Like most
together in the right combination and you have something ir “computer dog” is just a vague idea until we
entirely different from either of the gases alone, namely water, further exploration.
From knowing about either gas alone, vou could not have ents to envision what a computer dog would
predicted that ice would float, a hot shower would feel ; wariant on a mouse. They produced several
relaxing, or a cool drink would be so refreshing. Simple concepts Vi of which is shown in Figure 2.5. This idea
are like these simple gases. Alone, they have known and oby student suggested that the device should
propertics, Put them together, and seemingly magical transfor-
mations can occur. But, it is not magic; it is simply a creative
aspect of ordinary cognition, l
Research verifies the seemingly obvious point that from a
combination can emerge new properties that were not evidentin
either of the original concepts. For example, Gregory Murphy of
the University of lllinois had people rate how true !
properties were of individual concepts and their combinations
One sel of concepts consisted of the individual words empty and
store and their combination; empty store, Consider the property
“losing money.” Like subjects in Murphy's study, you probasec
recognize that losing money is typical of empty stores, but not o
stores in general or of things that are empty. Something CiaiE= i
when we draw the concepts together. 1 1
One of our favorite examples of conceptual n.ﬁ_.__..:..:..-zg.ru.
“computer dog.” Ponder for a moment what that might be. ¥
may have thought about one or more of the following: & ¥

tomputer input device developed by
) explored the combination “computer
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Following that you may peruse the menu,
» and eat your food, obtain a check, pay, and
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the energy and violence inherent in football, Saying that

the antique car show of athletics captures the relative tra Solf
of that sport. In either case, the concepts of athleticg
automobiles are combined, leading us to view cach one 5
differently. _

Research documents that new properties and concepts
emerge from metaphors.'*'” The properties that pop inty u
mind for golf and antique car shows separately will diffep f
those that strike you when you combine them into 4 metap
Similarly, when you comprehend a metaphor, such as “my jo
a jail” you may construct a completely new, ad hoc caty
such as the set of items that are unpl and confini
can then probe that concept more deeply and develop
examples, such as a large mortgage or an unsatisfying
ship.

Metaphors can help to overcome some of the constraints of
our staid concepts. By allowing us to view objects in a new waj
with new properties, and as members of new concepts, we can
free ourselves of the bonds of the past and move off in entirely
new directions. L

w us to behave efficiently. We know what to
‘behave when we walk into a living room or
‘We have difficulties only when something
ons, and those problems disclose the power
just one example, if you were to wander
in Germany and wait by the door for a hostess
g would wait a long time. It is customary in
rons simply to seat themselves at an empty
\many restaurants, if no tables are empty, the
Atable that is already occupied and ask if an
it table is “frec.” If the reply is “yes,” the
in that chair at the table. Try doing this in
= United States.
‘with schemas is the same as that regarding
‘When our goal is to produce something new,
nstrain us as much as they can help us. Roger
vn expert on sch at North n Uni-
the pitfalls of schema-based thinking," Be-
lied nearly automatically, they allow us to
But, for the very same reason, schemas
mindlessly with old ways of interproting
problems.
concepts, a way lo overcome the influence
gnize their central properties. By making
g assumptions that are built into a schema,
position to challenge and change it.

SCHEMAS

Our knowledge is also arranged into complex structures
schemas. Schemas play a crucial role in the organization of
memories by telling us how our simpler concepts relate 100
another. You probably have a “living room” schema comp
of many simpler concepts, such as a sofa, chairs, a coffee
lamps, and possibly a television, VCR, and stereo equ
Your schema provides a map of how those items are org )
They are not just piled together in the middle of the room. T
coffee table may rest in front of the sofa which faces
television, and so forth.
You probably also have a schema that depicts a typical V&
to a restaurant: a hostess greets you, guides you to a table;

ANALOGIES

sources for artistic, technological, and scien-
8 analogy, taking concepts from one area and
another. A well-known example, mentioned
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based on contrasting views of sneezes bein “Structured ination: The Role of Category
helpful, which in turmn are based on na:_«nszm_._..._...M_._.aE c gﬁaﬂ.ﬁza ive Psychology 26 :.w.r:,
about whether a sneeze is likely to expel one’s 3_._._".._ A
harmful spirit. The point is that we use our thegris X
workings of the world to construct mental models E&E._.
influence many aspects of our lives, even down (g Such
conventions as what to say after someone sneezes.

Most of us no longer believe that people whe
expelling their souls, but the custom remains. This {s -B
nating example of intransigence in changing our patt
when the original reason for behaving a certain way is
superficial action remains, but the deeper or more
reasons are obscured. Changing our customs requi
our assumptions into the open so that they may be |
altered, or possibly rejected. A recent example is
adopt year-round schooling, rather than retaining
summer vacations which are a throwback to an earlier
which children were needed to help out on the family

We have examined many varieties of knowledge n
from simple concepts to elaborate mental models, and
ered how they impact on one's ability to behave @
Knowledge can inhibit and constrain or invigorate and
our creative potential. Couching problems in more abs
and confronting unquestioned assumptions can help
apart which aspects of our knowledge we ought to en
which we should exclude. This can, in turn, place us s
the path toward greater creativity.
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have considered how people can use their concepts to
mulate creative ideas. Now we examine how mental imagery
enhance creativity. We will also examine how imagery
niques can sometimes help us avoid the influence of conven-
tional concepts when generating a new idea.
We know that people can imagine creative means to find jobs,
‘win al games, solve problems, or put old ideas together to make
new ones. Why is imagery so useful in creative thinking? How
can our visualization skills be improved to enhance creativity?
Recent studies in the field of cognitive science have explored
nature of mental imagery and have identified many of its
ent features, including the role that imagery plays in men-
tally synthesizing basic elements and parts into completely novel
patterns and forms. The studies yield profound insights into the
nature of human thought, and they provide new techniques for
Aimproving creative visualization.
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