
Schools can promote creative thinking by focusing on aesthetics,
purpose, mobility, objectivity, and intrinsic motivation, and by
encouraging students to work at the edge of their competence.

Creativity by Design

Purpose: StrS ture:

D. N. PERKINS

reativity is a messy and myth- ideational fluency measures and vari The second myth, that creativity de-
ridden subject. Many of our ca- ous biographical measures of real- pends on great talent in a particular
sual beliefs have prevented an world creative accomplishment are field, conflicts with everyday experi-

adequate understanding of creative unimpressive (Crockenberg, 1972; ence. It's not unusual to find individ-
thinking and have thwarted efforts to Mansfield and Busse, 1981; Wallach, uals with great technical talent in a
nourish its development in schools, 1976a, b). Various other ability theo- field who are not notably creative.
businesses, and homes. Before ad- ries of creativity also fall short empiri- Moreover, identifying creativity with
dressing what creativity is, it's useful to cally or logically (Perkins, 1981, Chap- great talent suggests that we recognize
examine two things creativity is not: a ter 9). as creative only the major innovators
single distinctive ability, and a matter like Beethoven or Einstein. But, clear-
of talent. ly, creativity is a matter of degree: it

Intelligence as measured by IQ is can be modest as well as grand. More-
one possible explanation for creativity D N. Perkins is Co-Director, Harvard Pro- over, if we only think of creativity on
in terms of ability. However, within a Ject Zero, Graduate School of Education, the grand scale, we may miss opportu-
profession, creative achievement cor- Harvard Uniersity, Cambridge, Massachu- nities to foster modest creative
relates poorly with IQ (Barron, 1%9; sets. achievements that can provide both
Wallach, 1976a, b). Another ability the- This article uas prepared for the Wing- practical payoffs and personal rewards.

orv of creativity implicates "ideational spread Conference on Teaching Thinking
Skills, sponsored by ASCD, Wingspread What Creative Thinldng Is

fluency"--the ability to produce a Conference Center, Racine, Wisconsin,
large number of appropriate and un- May 17-19, 1984 Some of the ideas dis- Creative thinking is thinking patterned
usual ideas efficiently. Although plausi- crvsed here vere developed under Nation- in a way that tends to lead to creative
ble, this theory has not withstood em- al Institute of Education Grant #NIE-G- results. This definition reminds us that
pirical testing. Correlations between 83-0028, Learning to Reason the ultimate criterion of creativity is
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output. We call a person creative when
that person consistently gets creative
results, meaning, roughly speaking.
original and otherwise appropriate re-
suits by the criteria of the domain in
question

There is no obvious reason that
creative results should depend r, a
single trait like ideational flueny The
pattern of creative thinking Js not sim-
ple and neat-not just a matter. ior
instance, of generating idea., and se-
lecting among them. Rather. the pat-
tern involves a number of components
that contribute to the creative out-
come. These componel 1i can be cate-
gorized accoilding to s-, general prin-
ciples of creative il1,mlng.

1 Creativte tlnling inraolhes ac.,/ 'c1-
ic as mudc as practical st(,,daardsl
Creative people strive for ()riginality.
and for something fundamr ncal. far-
reaching, and powerful Fil, instance,
Einstein's contributions were <haped
substantiall' hby his intense c,.mmit-
ment to parsimonious theories lacking
any element of arbitrariness. the same
aesthetic led him to vie-w quantum
mechanics with distaste, desnite his
own early contributions to the devel-
opment of the theory (Holton. 19-1-
-2).

Creative results do not just bubble
up from some fecund swamp in the
mind Creative individuals tend to val-
ue stated qualities and try quite
straightforwardly to achieve them.
Getzels and Csikszentmihalvi (19'6)
have documented this trend in cre-
ative student artists Various studies
have identified similar explicit com-
mitments in creative scientists (Hel-
son, 1971; Mansfield and Busse, 1981,
Pelz and Andrews, 1966. Roe. 1952a,
1952b, 1963; Perkins, 1981)

2. Creative thinking depends oni at-
tention to purpose as mudch as to
results. Creative people explore alter-
native goals and approaches early in
an endeavor, evaluate them critically.
understand the nature of the problem
and the standards for a solution. re-
main ready to change their approach
later, and even redefine the problem
when necessary

For an apt example of the latter,
NASA scientists during the early days

of the space program tried to solve the
problem of heat of re-entry by devis-
ing a substance that could withstand
the heat. They failed in their quest and
had to abandon this definition of the
problem. Their ultimate solution-the
ablative heat shield that burns away as
the space vehicle penetrates the atmo-
sphere, taking the heat with it-turned
uV ide down the original goal of find-
nig a heat-resisting substance. The at-
tention creative artists give to choos-
ing what work to undertake has been
documented by Getzels and Csikszent-
mihalvi (19'6) for student artists.
Skilled practitioners' understanding of
problems has been extensively dem-
onstrated for problem solving in sci:
ence and mathematics. In brief. ex-
perts perceive probleins in terms of
possible solution paradigms. whereas
novices perceive the same problems
in terms of superficial surface features.
(Chi, Feltovitch, and Glaser, 1981; Lar-
kin, 1983; Larkin, McDermott. Simon,
and Simon. 1980. Schoenfeld and
Herrmann, 1982).

3. Creatie thinkilng dependso onl Ino-
biliti more than fluency. As noted
earlier, efforts to relate measures of
ideational fluencv to real world cre-
ative achievement have been disap-
pointing. Instead, when difficulties
arise, creative people man make the
problems more abstract or more con-
crete, more general or more specific
Thev mav use analogies-as Charles
Darwin did when he arrived at the
notion of natural selection by reading
Malthus on population growth and
contemplating the intense struggle
that would result from human overpo-
pulaton-or they may project them
selves into different roles-the viewer
of a painting rather than the painter.
the user of an invention rather than
the inventor.

Clement (1982, 1984-) has docu-
mented the role of analog- in skilled
solving of math and physics problems.
Working backwards from ansvwer to
solution is a widespread tactic in
skilled problem solving (Newell and
Simon. 19-2). Reformulating a prob-
lem in various ways is one tactic used
in Schoenfeld's successful demonstra-
tions of teaching mathematical prob-

"Teaching
creativity must
mean ...
opening up for
students the
flavor and texture
of creative
inquiry and
hoping they get
hooked."

lem solving (Schoenfeld. 1982:
Schoenfeld and Hermann. 1982)
These sorts of mobility are, of course.
features of high competence as much
as of creativity

4. Creati v th/inking depends on
uorking at the edge nmbre than at tie
center of ones competence Creative
people maintain high standards. ac-
cept confusion. uncertaint . and the
higher risks of failure as part of the
processes. and learn to view failure as
normal. even interesting. and chal-
lenging. An anecdote about Mozart
illustrates performance under pres-
sure. Mozart supposedly wrote the
overture to Don Gioranni in a blitz
effort the night before the opera
opened. Although the orchestra per-
formed it opening night without re-
hearsal, the overture was well re-
ceived. Of course. manr- artists have
taken risks of another sortn, venturing
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El
"Creative people
feel that they,
rather than other
people or chance,
are in control of
a situation."

well beyond the accepted canons of
taste. Many works now considered no-
table received a dim reception from a
public accustomed to more conven-
tional styles, as happened, for instance,
with Stravinsky's Rite of Spring and
Manet's Dojeuner sur I'herbe and
Olympia.

The career of Marie Curie presents a
striking case of persistent research
conducted under sometimes appalling
conditions (Perkins, 1981, Chapter 8;
Reid, 1974). Of course, dedication to
success and the stamina to withstand
setbacks are characteristic of many
sorts of achievement, not just creative
achievement.

5. Creatite thinking depends as
much on being objectitve as on being
subjective. Creative people consider
different viewpoints, set final or inter-
mediate products aside and come
back to them later, so that thev can
evaluate them with more distance,
seek intelligent criticism, and subject
their ideas to practical and theoretical
tests

Evidence on the relevance of criti-
cism and the willingness to seek it out
comes from my own studies of the
practices of professional and amateur
poets (see Perkins, 1981, Chapter 4).
Contrary to tile popular image of poets
as utterly private individuals, manv
routinely sought feedback from col-
leagues. Moreover, these poets pro-
duced poetry judged by a panel of
critics to be better than those who did
not seek criticism.

6. Creative thinking depends on in-
trinsic, more than extrinsic, mnotita
tion. Creative people feel that they,
rather than other people or chance,
choose what to do and how to do it
They perceive the task as within their
competence (although perhaps close
to its edge); view what thev are under
taking as worthwhile in itself, not just a
means to an end; and enjoy the activi-
ty, its setting, and context

Numerous studies discussed bv
Amabile (1983) argue the importance
of intrinsic motivation. In one study
she biased the attitudes of a group of
poets by asking them to list their rea-
sons for writing before they composed
haikus. The instructions for one group

of poets led them to mention pragmat
ic reasons, such as holding a job as a
professor, whereas the instructions for
the second group produced a list of
intrinsic reasons, such as writing for
the sake of the art or for self-explora-
tion. Remarkably, this simple prelimi-
nary activity produced a (presumably
temporary) set that influenced the
quality of the haikus the poets wrote
immediately thereafter As rated by
judges who did not know which poets
had received which treatments, the
haikus produced by the intrinsic
group ranked considerably higher.

In summarv, it seems reasonable to
say the more these six principles
guide one's thinking, the more cre-
ative it will be. However, not all the
principles specifically reflect creativity
as much as intellectual competence or
motivation in general. For example,
the abiliry to grasp the nature of a
problem quickly is characteristic of
skilled problem solvers, whether nota
bly creative or not. The willingness
and even desire to work at the edge of
one's competence is striking in cham-
pion athletes, who may or may not he
particularly creative. Other character
istics, on the other hand, are specifical-
ly associated with creative perform
ance, such as attention to purpose or
an emphasis on originalit.

The creative pattern of thinking is
an interesting mix of strategies, skills,
and attitudinal factors. For instance.
attention and effort are allocated in
certain ways--to purposes, to transfor
mations of the problem, to gathering
and processing feedback, to the origi
nalitv and other aesthetic qualities of
the product. At least to some extent,
such allocational patterns can be
viewed as strategies that teachers
might directly encourage in students
On the other hand, there are aspects
of skill involved, such as the ability to
quickly grasp the nature of a problem
By and large, only considerable expe-
rience in the domain in question will
impart such expertise. Finally, an indi-
vidual would not maintain creative
behavior without some commitment
to aesthetic principles, without an in-
volvement in the problem for its own
sake, without pleasure in pushing a

EDUCATIONAL LEADERSHIP



problem into different patterns, and s
on

How Education Falls Short
There are many books and courses
designed to teach creativity. but the
case for their effectiveness is thin A
review by Mansfield, Busse, and Kre-
pelka (1978) examined the literature
on several courses for definitive evi-
dence of gains and transfer. In general,
the results were disappointing Some
undramatic gains occurred on tasks
close to the training task; tr. sfer was
little in evidence.

The six characteristics of creative
thinking discussed earlier help to ex-
plain why brief special-purpose in-
struction may have little impact on
creativity Most such instruction focus-
es on strategies of creative thinking.
These strategies prohahly help, but
creativity benefits from skill as well.

The skills described in the six prin-
ciples of creative thinking require e:;
tensive practice in a particular held.
Although extreme competence maxy
not be necessaryn-, indeed max even be
counterproductive, moderate skill
seems essential. Thus. some efforts to
impart creative problem solving max
falter not so much because thex fail to
give enough emphasis to the creative
side of the matter hut because thex do
not provide sufficient guidance and
experience on the competence side.

Moreover, attitudes as well are criti-
cal to creative thinking. Thev' cannot
be taught directly, any more than one
can teach students to like Shakespeare.
Teaching creativity must involve ex-
posing students to the flavor and tex-
ture of creative inquiry and hoping
they get hooked

Another problem with special-pur-
pose programs is the very limited time
usually invested. We seem to assume
that normal education equips students
with the knowledge base for a creative
pattern of thinking and that thev need
only a few quick tips about how to
marshal existing knowledge and
know-how to creative ends Experi-
ence does not bear this out.

The deeper difficulty max be that
schooling in general works against the
creative pattern of thinking Accord-

ingly, instruction designed to foster
creativity has to make up for the short-
comings of normal instruction. While
the usual reasons-that schooling is
too "right answer" oriented apd has
little tolerance for the maverick-are
relevant, the-y are part of a much more
pervasive syndrome. The six general
principles of creative thinking yield a
good map of the problem

1. Attention to aesthetics Outside of
literature and the arts, conventional
schooling pays little attention to the
aesthetics of the many products of
human inquiry that are addressed-
for instance, scientific theories, mathe-
matical systems, historical syntheses.
How often, for example, do teachers
point out the beaut-, of Newton's laws
or the periodic table? How often do
they highlight the originalits of think-
ing of history as shaped hv geography
rather than skillful and willful leaders,
or the originality of proving a theorem
by reductio ad ahsurdum rather than
by a constructive proof? Likewise, how
often do teachers comment on the
aesthetics of students' work in math
and science?

2. Attention to purpose. Most assign-
ments are so narrow that students
have little opportunirt to generate. or
even select among, different purposes.
The treatment of scientific theories.
for instance, often concentrates on the
result to the exclusion of the broader
purposes of explanation and under-
standing that motivated their initial
development. For example. what
range of phenomena spurred Newton
to develop his laws, and where, his-
torically. did that concern come from?
How do Newton's laws affect our ev-
erxdav lives? Some instruction in ph\x-
ics gives full play to such question.
but much does not.

3. Mobiliott. Most schooxl problems
are so narrow and convergent that.
except for "working back'wards," mo-
bility doesn't count for much. Mobilitn-
applies most when a task presents
major choices--for instance, selecting
a problem. revising a problem, choos-
ing between empirical and theoretical
methods, or in a more humanistic
context, choosing to treat a writing
assignment either discursively or as a

dialogue or drama, or trying to distill
from one's knowledge a particular the-
sis to defend. For the most part, school
problems lack the elbow room for
exercising mobility.

4. Wor'ing at the edge of one's
competence. Especially gifted students
may become discouraged if thev do
not find school challenging enough.
But perhaps the broader difficult,' is
this: school does not challenge stu-
dents to be creative. If thev have the
motivation, students can work at the
edge of their competence in other
directions-by precision. remember-
ing all the facts, solving textbook prob-
lems- ut not so much in the direc-
tion of creative accomplishment.

5. Objectivit. Schools npicallv do
highlight objectivity, although not al-
waxs very successfullv in the arts.

6. Intrinsic motiltoion. It's no news
that conventional schooling does not
do a venr good job of fostering intrin-
sic motivation. Teachers, understand-
ably discouraged by inattentive stu-
dents and an often unsupportive
societv. often project an offhand or
mechanical attitude toward knowl-

"Creative
thinking depends
on attention to
purposes as
much as results."
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edge and teaching. Students pick this
up and project it back, continuing the
vicious circle. Also, textbooks usually
give little play to the most interesting
features of subject areas. Finally, stu-
dents have few opportunities to select
the problems they address or the di-
rection their instruction takes.

In summary, conventional school-
ing gets a mixed report card for its
influence on creative thinking. lMost of
the problems trace back to two perva-
sive practices Schooling generally
presents knowledge as a given, rather
than as the product of a creative effort
to accomplish something. And school-
ing generally poses to students tasks
that do not exercise or even allow
creative effort.

Knowledge as Designed
Rather than Given
Courses that focus on creative think-
ing. address strategies, skills, and atti-
tudes and offer plent- of time-on-task
can have a significant impact on cre-
ative thinking. Such courses, slipped
into the curriculum where possible,
would be worthwhile. But bhv far the
better, although more difficult, path is
to revise normal schooling to foster
creative thinking in all subjects.

As noted earlier, part of the proh-
lem is that conventional instruction
usually presents knowledge as given,
when it should encourage a view- of
knowledge as the product of creative
effort. An approach well suited to this
aim can be summed up in three
words: knowledge as design

The notion is that pieces of knowl-
edge are designs shaped by human
imnention, designs not so unlike a
screwdriver or a can opener Although
this stance may seem peculiar at first, it
offers a powerful metaphor for unify-
ing the range of human productive
activities under a common framework
To put it succinctly, virtually any prod-
uct of human effort. including knowl-
edge, can be understood better with
the help of four design questions:
What is the purpose? What is the struc-
ture? What are some model cases
(concrete examples that bring the mat-
ter in question closer to perceptual

experience)? What are the arguments
for or against the design?

For instance, we can easily see a
thumbtack as a structure adapted to a
purpose. The purpose: temporarily at-
taching materials, usually paper, to
surfaces like bulletin boards and walls.
The structure: a short point and a wide
head. A model case: an actual thumb-
tack. The argument: why is the head so
wide? So the thumb can push it, and so
it holds paper well with its breadth.
Why is the point so short? So the
thumb can push the tack all the way in,
and so that it isn't hard to remove. As
this simple example shows, the design
questions require that we understand
the thumbtack as a design and from
four perspectives at the same time:
purpose, structure, model, and argu-
ment.

The design perspective is a flexible
tool because abstract concepts can
also be treated as designs. Consider
the organization of a sentence as an
invention The purpose: to package lin-
guistic information in an orderly way
that promotes production and com-
prehension The latter can be demon-
strated by stripping syntax. sentence,
and phrase divisions from text, which
makes it much harder to read. The

structure: nouns, verbs, adjectives, and
so on put together in accordance with
the rules of grammar. Model cases: the
sentences in this paragraph, for in-
stance. The argument: the structure of
a simple sentence makes a neat pack-
age of information-what thing (the
subject) exercises what action (the
verb) on what other thing (the direct
object) with what qualifications on the
things (adjectives) and on the action
(the adverbs)? The grammatical order-
ing and the case endings help the
hearer to discern what does what to
what, and which qualifiers limit which
things and actions.

This example is far too sketchy to
serve students well, of course. It is but
an outline of what would be necessary
for a thorough view of sentences from
a design perspective. But perhaps it
conveys a sense of how the design
perspective could be used to discuss
grammer.

Now consider a very different exam-
ple-the Pythagorean theorem. The
structure: the square of the hypote-
nuse of a right triangle equals the sum
of the squares of the other two sides.
Model case: perhaps the most familiar
model case is a right triangle with
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"The passive view of knowledge
fostered by conventional
instruction seems replaceable by
the more active perspective of
knowledge as design."

squares constructed on all three sides.
7t1e argumyent: one of the mans proofs
of the Pythagorean theorem is based
on just such a construction

As to purpose, this theorem has
come to have a number of important
purposes in mathematical contexts It
provides the basis ftr measuring dis-
tance in an n-dimensional Caretesian
coordinate system As such. it under-
lies vector calculus concepts such as
the dot and cross products The Ps-
thagorean theorem plays a role in
applying the calculus to compute the
lengths of curves in space The trouble
is that it is difficult to conves this w ide-
ranging import to students encoulnter-
ing the theorem for the first time

This difftcultv is a pervasive prob-
lem in mathematics instruction, where
quite commonly the purposes of new-
I! introduced concepts and theorems
do not become full- apparent until
much later in the instructional se-
quence. But having some grasp of the
purpose of anything is crucial to un-
derstanding it as a design and indeed,
to feeling it to be important. Mathe-
matics teachers must forecast and
make vivid for students the import of
mathematical findings and concepts
when thes are introduced, even bs use
(f analogy and even if the message is
not fully understood

Virtuallv every other topic dealt wxith
in schools can be viewed as a design
and discussed as such; for example.
historical claims. mathematical nota-
tions, Newton's laws, short stories and
poems, legal codes, biological orga-
nisms, mathematical algorithms, news-

paper layout. and moral principles. If
all knowledge were presented and
discussed from the perspective of de-
sign, education would yield a much
more creative view of know-ledge

Learning to Design
If design provides a useful ,-a- of
thinking about knowledge. it offers an
even greater hold on the nature of
creative thinking. One can views cre-
ative thinking as the process of design-
ing something and provide advice on
how to do so. This might be done in
mans wass; I will describe one

Over the past few vears. I ha e
helped to develop a course on think-
ing skills for the -th grade level in
Venezuela (Final Report, Project Intel-
ligence, 1983) The course consists of
six lesson series The series on inven-
tive thinking (Perkins and Laserna.
1983) begins with nine lessons that
teach students strategies for analyzing
evervdav designs (like chairs and
tacks). evaluating them. planning im-
provements, and inventing useful gad-
gets that do not already exist. It contin-
ues with a second set of six lessons
that takes the same approach to daily
procedures, such as shopping, which
can also be viewed as designs The
lesson series emphasizes most of the
six characteristics of creative thinking
identified earlier.

The extensive summative evaluation
of the course. which yielded generally
favorable results, included a design
task administered both to students
who had received the first nine inven-

ti-e thinking lessons and the other
lesson series and to control students
The students' designs were rated on a
number of dimensions by two iudges
The treatment group outperformed
the control group considerably on a
number of measures. For instance.
treatment students included in their
designs an average of two features to
help solve the given problem, while
control group students incorporated
an average of only 1.2. Treatment stu-
dents described their designs in much
more detail. an average of 83 words as
compared to the control students' av-
erage of 46. Treatment students also
included much more detail in their
sketches in a number of categories of
detail (Final Report. Project Intelli-
gence. 1983).

Obviously. these results do not im-
ply that students learned to be creative
in the course of nine lessons The
treatment was not long enough nor
comprehensive enough to warrant
such a conclusion. But the students do
appear to have learned some patterns
of creative thinking as they apply to
simple design tasks. The results sug-
gest that with continued treatment to
increase such skills and extend them
to other contexts. creative thinking
might be enhanced.

Wide-Ranging Products of
Inquiry
One of the most interesting features of
the above experiment is that it empha-
sized working on uhole creative prod-
ucts-the designs of simple objects.
After all in real life. the outcome of a
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creative endeavor is almost always a
complex product rather than a brief
answer to a question. School knowl-
edge also deals largely in complex
products. Theorems, theories, defini-
tions, classification systems, argu-
ments, analyses, field notes, interpreta-
tions, and evaluations are among many
products of inquiry found in the study
of the various disciplines. However,
although students learn about schol-
ars' products of inquiry, they do very
little creating on their own. Students
function primarily as consumers of
products of inquiry, not producers.

A look at the kinds of products
students normally attempt quickly re-
veals the limits. Broadly speaking, stu-
dents are asked to produce three
kinds of things: short answers, as in
grammar or arithmetic exercises or
fill-in-the-blank quizzes;problem solu-
tions, as in physics or mathematics;
and essays. The first of these hardly
deserves to be called a product at all.
Solving given problems does involve
substantive thinking, but it is only a
small part of the activity of the math-
ematician or scientist, who also rou-
tinely formulates problems, devises
classification systems, constructs defi-
nitions, analyzes phenomena, and so
on.

The essay is in principle an enor-
mously flexible medium of expres-
sion. However, students do not know
how to exploit its flexibility, and teach-
ers do little to help them. Most stu-
dents compose essays by writing what
they know about a given topic. This
"knowledge telling" approach, as re-
searchers have called it (Bereiter and
Scardamalia, in press), is a very nar-
row, not very creative use of the essay
vehicle.

The narrow range of products of
inquiry produced by students reflects
tradition and convenience more than
necessity. Here are some examples of
assignments that call for rather differ-
ent written products: an analysis, a
prediction with argument, a classifica-
tion system, a plan.

1. Anatysis of a tool according to
physical principles. After learning
about basic physical principles such as
the lever and the inclined plane, pick a

"Conventional
schooling gets a
mixed report
card for its
influence on
creative
thinking."

tool-for instance, a screwdriver or a
hammer-and write an analysis of
how the tool works by identifying the
physical principles underlying it. Many
tools involve several such principles.

2. Prediction of a political event.
Wait for an international incident, and
then predict what actions the nations
involved will take over the ensuing
weeks. Base your predictions on as
much information as you can find in
newspaper accounts, plus historical
analogies. Give not only your predic-
tion but the argument for it. Then see
what happens. If your prediction does
not pan out, explain at what point
events diverged and suggest why.

3. A classification systern for sources
of slang Slang words enter the lan-
guage in many ways. Special dictionar-
ies often give their derivations. After
learning some important characteris-
tics of classification systems, use these
special dictionaries as resources to
design a classification system for the
ways slang words arise

4. Strategic planning in historv Se-
lect a famous battle, and learn as much
as vou can about it. Then using hind-
sight, make the best plan you can for
the strategy of the losing side. In light
of this plan, might the losing side have
won, or was the loss an inevitable
consequence of resources and posi-
tion? Present not only your plan but
also your argument on this point.

As these examples show, it's rela-
tively easy to formulate both short

assignments, like analyzing a tool, and
term projects, like the strategy plan-
ning project above, that engage stu-
dents in designing products of inquiry.
Note also that the rubric of design
leads to a much broader concept of
creative activity. When we think of
creativity in school contexts, we usual-
ly think of creative writing and art,
which are far too narrow. As soon as
one thinks in terms of design, one
realizes that all sorts of things in the
various subject matters are designed
and hence can become objects of cre-
ative thinking for students. According-
ly, a drastic expansion in the range of
products of inquiry asked of students
should be a key element in promoting
creative thinking in schools.

Of course, an emphasis on products
of inquiry is not enough. Just because
students work on such products does
not mean that they will do so creative-
ly. But we can help them by providing
instruction in various strategies, skills,
and attitudes appropriate to creative
thinking and design.

In summary, creative thinking turns
out to have a discernible pattern that
we can put to work throughout educa-
tion. The passive view of knowledge
fostered by conventional instruction
can be replaced by the more active
perspective of knowledge as design.
Students can learn about the art and
attitudes of design, and they can work
on a far greater range of products of
inquiry than they normally do.

Although questions certainly remain
about creative thinking, it is no longer
so mysterious as to excuse neglect on
the grounds of ignorance. The only
excuse is inertia- education's favorite
but not a good one. With a vigorous
push, perhaps we can set schools in
motion toward worlds of invention,
which now seem not so far away.E]
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