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dvidual oo at is important at both the in-
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Creativity may be viewed as taking place
in the interaction between a person and the
person’s environment (Amabile, 1996; Csik-
szentmihalyi, 1996, 1999; Feldman, 1999;
Feldman, Csikszentmihalyi, & Gardner,
1994; Sternberg, 19852; Sternberg & Lubart,
1995). According to this view, the essence
of creativity cannot be captured just as an
intrapersonal variable. Thus, we can charac-
terize a person’s cognitive processes as more
or less creative (Finke, Ward, & Smith, 1992;
Rubenson & Runco, 1992; Weisberg, 1986),
or the person as having a more 0f less cre-
ative personality (Barron, 1988; Feist, 1999).
We further can describe the person as having
a motivational pattern that is more or less
typical of creative individuals (Hennessey
& Amabile, 1988), or even as having back-
ground variables that more or less dispose
that person to think creatively (Simonton,
1984,1994). However, we cannot fully judge
that person’s creativity independent of the
feld and the temporal context in which the
person works.

For example, a contemporary artist might
have thought processes, personality, motiva-
tion, and even background variables similar
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to those of Monet, but that artist, painting
today in the style of Monet or of Impression-
ism in general, probably would not be judged
to be creative in the way Monet was. Artists,
including Monet, have experimented with
Impressionism, and unless the contemporary
artist introduced some new twist, he or she
might be viewed as imitative rather than cre-
ative,

The importance of context is illustrated
by the difference, in general, between cre-
ative discovery and rediscovery. For ex-
ample, BACON and related programs of
Langley, Simon, Bradshaw, and Zytkow
(1987) rediscover important scientific the-
orems that were judged to be creative dis-
coveries in their time. The processes by
which these discoveries are made via com-
puter simulation are presumably not iden-
tical to those by which the original discov-
erers made their discoveries. One difference
derives from the fact that contemporary pro-
grammers can provide, in their programming
of information into computer simulations,
representations and particular organizations
of data that may not have been available
to the original creators, However, putting
aside the question of whether the processes
are the same, a rediscovery might be judged
to be creative with respect to the rediscov-
erer but would not be judged to be creative
with respect to the field at the time the re-
discovery is made. Ramanujan, the famous
Ir?dian mathematician, made many such re-
discoveries. A brilliant thinker, he did not

ave access in his early life to much of the
recent literature on mathematics and so un-

wittingly regenerated many discoveries that
others had made before him.

Alternative Approaches to Creativity

Mystical Approaches 1o the Study
of Creativity

The study of creativity has always been

seen as an empty vessel that a divine be-
ing would fill with inspiration. The individ
ual would then pour out the inspired ideas,
forming an otherworldly product.

In this vein, Plato argued that a poet is
able to create only that which the Muse dic-
tates, and even today, people sometimes re-
fer to their own Muse as a source of in-
spiration. In Plato’s view, one person might
be inspired to create choral songs, another,
epic poems (Rothenberg & Hausman, 1976).
Often, mystical sources have been suggested
in creators’ introspective reports (Ghiselin,
1985). For example, Rudyard Kipli{lg re-
ferred to the “Daemon” that lives in tbc
writer's pen: “My Daemon was with me in
the Jungle Books, Kim, and both Puck‘bool\'&
and good care 1 took to walk delicatels
lest he should withdraw.... When your
Daemon is in charge, do not think'cqns'
ciously. Drift, wait, and obey” (Kipling
1985, p. 162).

’ 'Tghep myst)ical approaches to the stud)'f"f
creativity have probably made it harder fof
scientists to be heard. Many people seem
to believe, as they believe for love (5“
Sternberg, 1988b, 1988c), that Crea'tm]tf)tl;
something that just does not lend itse a
scientific study because it is a more s;;mtud.
process. We believe it has been hard QT% )
entific work to shake the deep-seated we:;im
some that, somehow, scientists are treaci
where they should not.
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Bono, 1971, 1985, 1992}. DeBono’s concern
s not with theory, but with practice. Thus,
for example, he suggests using a tool such as
“Positive-Minus-Interesting” (PMI) to focus
onthe aspects of an idea that are pluses, mi-
nuses, and interesting, Or he suggests using
theword “po,” derived from hypothesis, sup-
pose, possible, and poetry, to provoke rather
than to judge ideas. Another tool, that of
‘thinking hats,” has individuals metaphori-
ally wear different hats, such as a white hat
fgr data-based thinking, a red hat for intu-
itive thinking, a black hat for critical think-
ng, and a green hat for generative thinking,
i order to stimulate seeing things from dif-
ferent points of view.

DeBono is not alone in this enterprise.
8523)::“5;953), ba:.;ed on his experiences
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to see it as less than a serious endeavor for
psychological study.

The Psychodynamic Approach

The psychodynamic approach can be con-
sidered the first of the major twentieth-
century theoretical approaches to the study
of creativity. On the basis of the idea that
creativity arises from the tension between
conscious reality and unconscious drives,
Freud (1908/1959) proposed that writers
and artists produce creative work as a way to
express their unconscious desires in a pub-
licly acceptable fashion. These unconscious
desires may concern power, riches, fame,
honor, or love (Vernon, 1970). Case stud-
ies of eminent creators, such as Leonardo da
Vinci (Freud, 1910/1964), were used to sup-
port these ideas.

Later, the psychoanalytic approach in-
troduced the concepts of adaptive regres-
sion and elaboration for creativity (Kris,
1952). Adaptive regression, the primary pro-
cess, refers to the intrusion of unmodulated
thoughts in consciousness. Unmodulated
thoughts can occur during active problem
solving but often occur during sleep, in-
toxication from drugs, fantasies or day-
dreams, or psychoses. Elaboration, the sec-
ondary process, refers to the reworking and
transformation of primary process mate-
rial through reality-oriented, ego-controlled
thinking. Other theorists (¢.g., Kubie, 1958)
emphasized that the preconscious, which
falls between conscious reality and the en-
crypted unconscious, is the true source
of creativity because thoughts are loose
and vague but interpretable. In contrast
to Freud, Kubie claimed that unconscious
conflicts actually have a negative effect
on creativity because they lead to fixated,
repetitive thoughts. More recent work ha's
recognized the importance of both pri-
mary and secondary processes (Noy, 1969;
Rothenberg, 1979; Suler, 1980; Werner &

an, 1963).
KapAllt};oug:a,h3 )the psychodynamic appranh
may have offered some insights into creau}r-
ity, psychodynamic theory was not at the
center of the emerging scientific psychology.
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The early twentieth-century schools of
psychology, such as structuralism, function-
alism, and behaviorism, were devoting prac-
tically no resources at all to the study of cre-
ativity. The Gestaltists studied a portion of
creativity - insight ~ but their study never
went much beyond labeling, as opposed to
characterizing the nature of insight.

Further isolating creativity research, the
psychodynamic approach and other early
work on creativity relied on case studies
of eminent creators. This methodology has
been criticized historically because of the
difficulty of measuring proposed theoretical
constructs (e.g., primary process thought),
and the amount of selection and interpreta-
tion that can occur in a case study (Weisberg,
1993). Although there is nothing a priori
wrong with case study methods, the emerg-
ing scientific psychology valued controlled,
experimental methods. Thus, both theoret-
ical and methodological issues served to
isolate the study of creativity from main-
stream psychology.

Psychometric Approaches

When we think of creativity, eminent artists
or scientists such as Michelangelo or Einstein
immediately come to mind, However, these
highly creative people are quite rare and dif-
ficult to study in the psychological labora-
tory. In his American Psychological Asso-
ciation address, Guilford (1950) noted that
these problems had limited research on cre-
ativity. He proposed that creativity could
be studied in everyday subjects using paper-
and-pencil tasks. One of these was the Un-
usual Uses Test, in which an examinee thinks
of.as many uses for a common object (e.g., a
brlc.k] as possible. Many researchers adopt(,-rd
'Gu:lford's Suggestion, and “divergent think-
ing” tasks quickly became the main instru-
ments for measuring creative thinking, The
tests were 3 convenient way of comparing
peoplf: on a standard “creativity” scale.
Building on Guilford’s work, Torrance
(1974) developed the Torrance Tests of
Creative Thinking, These tests consist of
se\fral rela‘tively simple verbal and figural
tasks that involye divergent thinking plus

other problem-solving skills. The tests ca
be scored for fluency (total number of rel-
evant responses), flexibility (number of dif
ferent categories of relevant responses), orig-
inality (the statistical rarity of the responscs),
and elaboration (amount of detail in the
responses). Some of the subtests from the
Torrance battery include

1. Asking questions: The examinee writes
out all of the questions he or she can think
of based on a drawing of a scene.

2. Product improvement: The examince
lists ways to change a toy monkey so chil
dren will have more fun playing withit.

3. Unusual uses: The examinee listsinterest
ing and unusual uses of a cardboard box.

4. Circles: The examinee expands err}p;i"
circles into different drawings and titls
them.

A number of investigators have studxied
the relationship between creativity and in-
telligence — at least as measured by IQ
Three basic findings concerning creatii
and conventional conceptions of intelligenc®
are generally agreed upon (see, €, B axlﬂ:tﬂ
& Harrington, 1981; Lubart, 1994)- ,Fmé
creative people tend to show above.-aw;aﬁg)
IQs - often above 120 (see Renzulli, 19 e\;
This figure is not a cutoff but rat}_lef lanv §
pression of the fact that people "’"thb 0‘“4 o
even average IQs do not seem t0 hf’ e
represented among the ranks of h‘? Y )
ative individuals. Cox’s (1926) geniuses o5
an estimated average IQ of 165 Eaﬂ‘?ﬂt o
timated the mean IQ of his crea_UVe “r:S on'
to be 140 or higher based on their chaﬂ‘(‘nv
the Terman Concept Mastery Tes(; Ehat the
1963, p. 242). It should be note 1y verbd
Concept Mastery Test is exclusxlz'e ¥ed i
and thus provides a somewhat sthe‘;nstitute
mate of IQ. The other groupsin Re udies
for Personality Assessment (IPA )hscifn‘
that is, mathematicians and ltes-earclliaence-
tists, were also above average m;:fesjr;ilar v
Anne Roe {1952, 1972), who lt scientist
thorough assessments of eminer it
before the IPAR group wasset Up &~ .,
IQs for her participants range

d betwee? ‘
~ang!
and 194, with medians between 137
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dpending on whether the 1Q test was ver-
b, spatial, or mathematical.

Second, an IQ above 120, does not seem
to matter as much to creativity as it does
whenanIQ isbelow 120. In other words, cre-
aivity may be more highly correlated with
1Q below an 1Q of 120, but only weakly
or not at all correlated with it above an
IQof 120. [This relationship is often called
the threshold theory. See the contrast with
Hayes's (198q) certification theory discussed
below.] In the architects’ study, in which the
aerage [Q was 130 (significantly above av-
aage), the correlation between intelligence
andcreativity was —.08, not significantly dif-
ferent. from zero (Barron, 1969, p. 42). How-
erer, in the military officer study, in which
Participants were of average intelligence, the
rrelation was .33 (Barron, 1963, p. 219).
TheS_e results suggest that extremely highly
redtive people often have high IQs, but not
necessarily that people with high IQs tend

tobe extremel i
y creative
ko, o) (see also Getzels &

e s
meinvestigators (e.g., Simonton, 1994;

E:}rl"[bgg. 1996) have suggested that very
5 Thy may actually interfere with creativ-
S(;highlse who have very high IQs may be
) skilyl rewarded for their 1Q-like (analyt-
i pOteSnttbalt t},‘e}f fail to develop the cre-
remat, late:tl_ within them, which may then
rezzi;f;, the correlation between 1Q and
“'?aktomlsd variable, usually ranging from
ison, | 06 e.rate gFlescher, 1963; Getzels &
&Hase;l ‘i 26, Guilford, 1967; Herr, Moore,
Kogan 1’69- 5; Torrance, 1962; Wallach &
ation &ege Sé Y.'amamoto, 1964). The corre-
iy 7 d'_‘ Sin part on what aspects of cre-
0 they a‘ntell{gence are being measured,
feld the crre l?E.mg‘measured, and in what
Fintell eavity is manifested. The role

8ence is different in art and music,

O instan .
Kienge °% than it is in mathematics and
( cNemar, 1964).

00vious (
SeSsmonts rawback to the tests used

_letime apg exdone b'y Roe and Guilford
ing ther, . pense involved in adminis-
"2 of thery s well as the subjective scor-
Poduceq - Nl contrast, Mednick (1962)

30-item, objectively scored,

4o-minute test of creative ability called the
Remote Associates Test (RAT). The test is
based on his theory that the creative think-
ing process is the “forming of associative el-
ements into new combinations which either
meet specified requirements or are in some
way useful. The more mutually remote the
elements of the new combination, the more
creative the process or solution” (Mednick,
1962). Because the ability to make these
combinations and arrive at a creative solu-
tion necessarily depends on the existence of
the combinations (i.e., the associative ele-
ments) in a person’s knowledge base, and
because the probability and speed of attain-
ment of a creative solution are influenced
by the organization of the person’s associa-
tions, Mednick’s theory suggests that creativ-
ity and intelligence are very related; they are
overlapping sets.

Moderate correlations of .55, 43, and
.41 have been shown between the RAT
and the WISC (Wechsler Intelligence Scale
for Children), the SAT verbal, and the
Lorge-Thorndike Verbal intelligence mea-
sures, respectively (Mednick & Andrews,
1967). Correlations with quantitative intel-
ligence measures were lower (r=.20 — .34)-
Correlations with other measures of cre-
ative performance have been more variable
(Andrews, 1975)-

This psychometric approach for measur-
ing creativity had both positive and nega-
tive effects on the field. On the positive
side, the tests facilitated research by provid-
ing a brief, easy to administer, objectively
scorable assessment device. Furthermore,
research was now possible with “everyday”
people (ie, noneminent samples]._ How-
ever, there were also some negative t?f-
fects. First, some researchers criticized brief
paper-and-pencil tests as trivial, inadeqtljate
measures of creativity; larger productions
such as actual drawings or writing samples
should be used instead. Second, other crit-
ics suggested that no fluency, flexibility, orig-
inality, or elaboration scores captured. Fhe
concept of creativity. In fact, the definition
and criteria for creativity are 2 matter of on-
going debate, and relying on the objectlwlely
defined statistical rarity of a response with
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regard to all of the responses of a subject
population is only one of many options.
Other possibilities include using the social
consensus of judges (see Amabile, 1983).
Third, some researchers were less enchanted
by the assumption that noneminent sam-
ples could shed light on eminent levels of
creativity, which was the ultimate goal for
many studies of creativity (e.g., Simonton,
1984). Thus, a certain malaise developed
and continues to accompany the paper-and-
pencil assessment of creativity. Some psy-
chologists, at least, avoided this measure-

ment quagmire in favor of less problematic
research topics.

Cognitive Approaches

The cognitive approach to creativity seeks
understanding of the mental representations
and processes underlying creative thought
(see Lubart, 2000-2001). By studying per-
ception or memory, one would already be
studying the bases of creativity; thus, the
study of creativity would merely represent
an extension, and perhaps not a very large
one, of work that is already being done un-
der another guise. For example, in the cogni-
tive area, creativity was often subsumed un-
der the study of intelligence (see Sternberg,
Chap. 31). We do not argue with the idea
that creativity and intelligence are related
to each other (Lubart, 2003; Sternberg
& O'Hara, 199q). However, the subsump-
tion has often been so powerful that re-
searchers such as Wallach and Kogan (1965),
among others, had to write at length on why
creativity and intelligence should be viewed
as distinct entities. In more recent cognitive
work, Weisberg (1986, 1988, 1993, 1999)
h.as proposed that creativity involves essen-
tially ordinary cognitive processes yielding
extraordinary products, A similar point has
been made by Perkins (1981). Weisberg at-
tempted to show that the insights depend on
ntional cognitive pro-

dle problem. This problem requires partic
pants to attach a candle to a wall using only
objects available in a picture (candle, box of
tacks, and book of matches). Langley etal
(1987) made a similar claim about the ordi-
nary nature of creative thinking,

As a concrete example of this approach,
Weisberg and Alba (1981) had people solve
the notorious nine-dot problem. In this
problem, people are asked to connect all of
the dots, which are arranged in the shape
of a square with three rows of three dots
each, using no more than four straight lines
never arriving at a given dot twice, and never
lifting their pencil from the page. The prob-
lem can be solved only if people allow their
line segments to go outside the periphery o
the dots. Typically, solution of this task had
been viewed as hinging upon the insight that
one had to go “outside the box.” Weisbert
and Alba showed that even when Peo}f'ée
were given that insight, they still had dift-
culty in solving the problem. In other'WO:i [
whatever is required to solve the nine- 0'
problem, it is not just some kind of exts
ordinary insight.

Therr}; havge been studies with bo.th -
man subjects and computer simulations d:e
creative thought. Approaches based Of;om_
study of human subjects are perhlzlpsf };ink&
typically exemplified by the work 0 i
Ward, and Smith (1992z) (see .also con™™
butions to Smith, Ward, & le((ie, S;‘m
Sternberg & Davidson, 1994; War eagees
& Finke, 199g). Finke and his Cé -
have proposed what they call the G o
model, according to which tbere t}f;ught‘
main processing phases in creative hase
a generative phase and an exp‘vlor. Mf:gj con
In the generative phase, an md“;’ ed o
structs mental representations r¢ erer coper
preinventive structures, which ha.‘" pn .
ties promoting creative discove%'lesé.lre |
exploratory phase, these pr .opemes aumber
to come up with creative ideas. A thee
of mental processes may enter lc 5 1
phases of creative invention, Suform,:ion
trieval, association, synthesis, trlansica] ot
(see Tversky, Chap. 10), and O% categor”
fer (see Holyoak, Chap. 6), 3% ing objec®
cal reduction (i.e., mentally reduc
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or elements to more primitive categorical
descriptions). In a typical experimental test
based on the model (Finke & Slayton, 1988),
participants will be shown parts of objects,
such as a circle, a cube, a parallelogram, and
acylinder. On a given trial, three parts will
!)e nzmed, and participants will be asked to
imagine combining the parts to produce a
p_r:fctical object or device. For example, par-
tiipants might imagine a tool, a weapon, or
a piece of furniture, The objects thus pro-
(i'ucgd are then rated by judges for their prac-
t[icallty ?nd originality. Morrison and Wallace
a-;:i)m(:trleridtt}éat judged crgativity on such
" perceive?j e strongly w.mth the individu-
Joeay imagery vmdness:
™ re::ir:g coilt\./e_rgent creative th‘inking
sl participants to t.h}nk in un-
- kind; - preser}ted 8o individuals with
e reasoning problems that had a
et answer. For example, they might
bl t aisome objects are green and oth-
e n:, Whereas still other objects might be
ue’th ;lm;g green until the year 2000 and
e gea zso sr; I?:i bleen, meaning blue until
mightbe g green thfereafter. Or they
et & about four kinds of people on
nddie yron, blens, who are born young
e 01d~{;)1{ng; kwefs, who are born old and
042 alts, who are born young and die
Joung (SI:;'()S}S)GS, who are born old and die
Sterberg fnngg’ 198‘1, 1982; Tetewsky &
ture Staltesgfro). Their task was to predict
plete in format. m past states, given incom-
%, 60 peo ‘itloﬂ- In another set of stud-
tona kings gf? &Nere. given more conven-
wch g5 g Inductive reasoning problems,
isefca dlogies, series completions, and
1eations. However, th blems
PeMies precedi e e problems had
Okentional % g them that were either
Ncers g hancers wear shoes) or novel
0 Slve the shoes). The participants had
problems as though the coun-

terfactyg

S
503,198y TS (Sternberg & Gastel

n these .
: st
tions yyjgp udies, we found that correla-

con i .
Pendeq o) OW"eﬂtlonal kinds of tests de-
nentiong 1 novel or nonentrenched the
ems, the by €sts were. The more novel the
. i
Yith Score 5 er the correlations of our tests
Tl Successively more novel con-

ventional tests. Thus, the components iso-
lated for relatively novel items would tend
to correlate more highly with more unusual
tests of fluid abilities than with tests of crys-
tallized abilities. We also found that when
response times on the relatively novel prob-
lems were componentially analyzed, some
components better measured the creative as-
pect of intelligence than did others. For ex-
ample, in the “grue-bleen” task mentioned
previously, the information processing com-
ponent requiring people to switch from con-
ventional green-blue thinking to grue-bleen
thinking, and then back to green-blue think-
ing again, was a particularly good measure of
the ability to cope with novelty.

Computer simulation approaches, re-
viewed by Boden (1992, 1999), have as their
goal the production of creative thought by a
computer in a manner that simulates what
people do. Langley, Simon, Bradshaw, and
Zytkow (1987), for example, developed a
set of programs that rediscover basic sci-
entific laws. These computational models
rely on heuristics - problem-solving guide-
lines — for searching a data set or conceptual
space and finding hidden relationships be-
tween input variables. The initial program,
called BACON, uses heuristics such as “if
the value of two numeric terms increase to-
gether, consider their ratio” to search data
for patterns. One of BACON'’s accomplish-
ments has been to examine observational
data on the orbits of planets available to
Kepler and to rediscover Kepler's third law
of planetary motion. This program is un-
like creative functioning, however, in that

the problems are given to it in a struc-

tured form, whereas creative functioning is
what the prob-

Jargely about figuring out

lems are (see Runco, 1994)- Further' pro-
grams have extended the search heuristics,
the ability to transform data sets, and the
ability to reason with qualitative data and
scientific concepts. There are also models
concerning an artistic domain. For example,
Johnson-Laird (1988) developed a jazz im-
provisation program in which novel devia-
tions from the basic jazz chord sequences
are guided by harmonic constraints (or
tacit principles of jazz) and random choice
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when several allowable directions for the
improvisation exist.

Social-Personality and Social-Cognitive
Approaches

Developing in parallel with the cognitive ap-
proach, work in the social-personality ap-
proach has focused on personality variables,
motivational variables, and the sociocul-
tural environment as sources of creativity.
Researchers such as Amabile (1983), Bar-
ron (1968, 1969), Eysenck (1993), Gough
(1979), MacKinnon (1965), and others
noted that certain personality traits often
characterize creative people. Through cor-
relational studies and research contrasting
high and low creative samples (at both emi-
nent and everyday levels), a large set of po-
tentially relevant traits has been identified
(Barron & Harrington, 1981; Feist, 1999).
These traits include independence of judg-
ment, self-confidence, attraction to com-
plexity, aesthetic orientation, openness to
experience, and risk taking,

Proposals regarding self-actualization and
creativity can also be considered within the
personality tradition. According to Maslow
(1968), boldness, courage, freedom, spon-
taneity, self-acceptance, and other traits lead
a person to realize his or her full poten-
tial. Rogers (1954) described the tendency
toward self-actualization as having motiva-
tional force and being promoted by a sup-
portive, evaluation-free environment. These
ideas, however, seem at odds with the many
studies that have linked creativity and men-
tal illness (e, Kaufman, 200 a, 2001b;
Kaufman &Baer, 2002; Ludwig, , 995). If full
creative potential is truly linked with self-
acceptance and other positive traits, then
one would not expect to find so many emi-
nent creative individuals to have such malad-
justed and POor coping strategies (Kaufman
2002; Kaufman & Sternberg, 2000). ,

Focusing on Mmotivation for creativity, a
number of theorists have hypothesized tlhe
;'EIéfvance of. Intrinsic motivation (Amabile,

993, 1990; Crutchfield, 1962; Golann
1962), n~eed for order (Barron, 19163) neeé
or achievement {McCleltand, Atk,inson,

Clark, & Lowell, 1953), and other motives
Amabile (1983, 1996; Hennessey & Ama-
bile, 1988) and her colleagues conducted
seminal research on intrinsic and extrinsi
motivation. Studies using motivational train-
ing and other techniques have manipulated
these motivations and observed effects on
creative performance tasks, such as writing
poems and making collages.

Finally, the relevance of the social envi:
ronment to creativity has also been an active
area of research. At the societal level, Simon-
ton (1984, 1988, 1994, 1999) conducted nu-
merous studies in which eminent levels of
creativity over large spans of time in diverse
cultures have been statistically linked to e
vironmental variables. These variables it-
clude, among others, cultural diversity, wit
availability of role models, availability of re
sources (e.g., financial support), and numbe;
of competitors in a domain. Cross-culturs
comparisons (e.g., Lubart, 199o) and anth_r(gj
pological case studies (e.g., Maduro, 1975
Silver, 1981) have demonstrated cul.tt'l_ra.
variability in the expression of creatx\‘ﬁ
Moreover, they have shown that cultures I: :
fer simply in the amount that they valuet
creative enterprise.

The socialﬁognitive and so‘Cial'Pe?"gi
lity approaches have each provxdctd va uli:) '
insights into creativity. However, if you ol
for research that investigates both ;‘1): !
cognitive and social-personality varia )
the same time, you would find onlya .
ful of studies. The cognitive work or;a -
ativity has tended to ignore t%le personaht;.
and social system, and the So.(:la]-per;(:)thin'ﬂ
approaches tended to have little Ol;ions ol
to say about the mental repr_esenta
processes underlying creativity- chologs

Looking beyond the field of ps};vlag\'a}i'
Wehner, Csikszentmihalyi, and cent’ o
Beck (1991) examined 100 more f;e found
toral dissertations on creativity- T.Oi aud
a “parochial isolation” of the Var‘l,vere rele-
ies concerning creativity. There educr
vant dissertations from pSYChOIOgii’n ce,dn
tion, business, history, hi?’“’”’ of s¢ P(,]in'mi
other fields, such as sociology gnlds rended
science. However, the different 1€ differert
to use different terms and focus o°
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apects of what seemed to be the same
bsic phenomenon. For example, business
dssertations used the term “innovation” and
wnded to look at the organizational level,
whereas psychology dissertations used the
wm “creativity” and looked at the level of
the individual. Wehner, Csikszentmihalyi,
d Magyari-Beck (1991) described the sit-
ution with creativity research in terms of
the fable of the blind men and the elephant.
“Wetouch different parts of the same beast
ind derive distorted pictures of the whole
fom what we know: “The elephant is like a
§nake,' says the one who only holds its tail;
The clephant is like a wall,’ says the oné
who touches its flanks” (p. 270).

Erolutionary Approaches to Creativity

The evoluti
¢ evolutionary approach to creativity was

nsti
m;‘;ii:zg liigotn}flld Campbell (1960), who
it o be same lfmds of mecha-
e erelons c;en ap;?hed to the study
fid to (s evo{) organisms could be ap-
b been e lution of 1c'1eas. This idea
b fr'l usiastically picked up by a
e Of investigators (Simonton, 1993
AN |
) lhatethis,-lc idea underlying this approach
eation o, ; are two l?asic steps in the gen-
The frs blpfopagfitxon of creative ideas.
S ind variation, by which the cre-
o hether i;af} idea without any real idea
keted o | e idea will be successful (se-
ein Simg nltn the world of ideas. Indeed,
B 10t haye :’}': [1996] argued that creators
€irideq ¢ slightest idea as to which
best beg s will succeed. As a result, their
for g larg:r prodfming lasting ideas is to go
Bt theiy i(zuantlty of ideas. The reason is
$rough the; rate remains relatively constant
O they I professional life span. In other
Batwil] gy, ave a fixed proportion of ideas
2l cceed. The more ideas they have

, the more ;
g re
higre Suceen, ideas they have that will

¢ second
his nd step is ; .
&;thstep, the ﬁe]dip selective retention. In

e retzing & n which the creator works
tdie gy o : 1fiea for the future or lets
"taineq are se ideas that are selectively

€ ones that are judged to be

novel and of value, that is, creative. This
process, as well as blind generation, are de-
scribed further by Cziko (1998).

Does an evolutionary model really ade-
quately describe creativity? Robert Stern-
berg (1997, 2003) argued that it does not,
and David Perkins (1998) also had doubts.
Sternberg argued that it seems utterly im-
plausible that great creators such as Mozart,
Einstein, or Picasso were using nothing more
than blind variation to come up with their
ideas. Good creators, like experts of any
kind, may or may not have more ideas than
other people have, but they have better
ideas, ones that are more likely to be se-
lectively retained. The reason they are more
likely to be selectively retained is that they
were not produced in a blind fashion. This
debate is by no means resolved, however,
and is likely to continue into the future for
some time to come.

Perkins (1995, 1998) argued that the
analogy between biological evolution and
creativity is oversimplified. In particular
(Perkins, 1998), biological evolution relies
on massive parallel search for mutations
(millions of bacteria, for example, are mutat-
ing every second), whereas humans do not.
At the same time, humans can do fairly ex-
tensive searches, such as when they seek out
new antibiotics.

Were it the case that an understanding
of creativity required a multidisciplinary ap-
proach, the result of a unidisciplinary ap-
proach might be that we would view a part
of the whole as the whole. At the same time,
though, we would have an incomplete ex-
planation of the phenomenon we are seek-
ing to explain, leaving dissatisfied those who
do not subscribe to the particular discipline
doing the explaining. We believe that tradi-
tionally this has been the case for creativ-

ly, theorists have begun to

ity. More recent n
develop confluence approaches to creativity,

which we now discuss.

Confluence Approaches to the Study
of Creativity

Many more recent
pothesize that mu

works on creativity hy-
Itiple components must
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converge for creativity to occur (Amabile,
1983; Csikszentmihalyi, 1988; Gardner,
1993; Gruber, 1989; Gruber & Wallace,
1999; Lubart, 1994, 1999; Lubart, Mouchi-
roud, Tordjman, & Zenasni, 2003; Mumford
& Gustafson, 1988; Perkins, 1981; Simonton,
1988; Sternberg, 198sb; Sternberg &
Lubart, 1991, 1995, 1996; Weisberg, 1993;
Woodman & Schoenfeldt, 1989). Sternberg
(1985b), for example, examined laypersons’
and experts’ conceptions of the creative
person. People’s implicit theories contain
a combination of cognitive and personality
elements, such as “connects ideas” “sees
similarities and differences,” “has flexibility,”
“has aesthetic taste,” “is unorthodox,” “is
motivated,” “is inquisitive,” and “questions
societal norms.”

At the level of explicit theories, Amabile
(1983, 1996; Collins & Amabile, 1999) de-
scribed creativity as the confluence of intrin-
sic motivation, domain-relevant knowledge
and abilities, and creativity-relevant skills.
The creativity-relevant skills include

1. a cognitive style that involves coping with
complexities and breaking one’s mental
set during problem solving;

- knowledge of heuristics for generating
novel ideas, such as trying a counterintu-
itive approach; and

3. a work style characterized by concen-

trated effort, an ability to set aside prob-
lems, and high energy.

[X]

Gruber (1981, 1989) and Gruber and
Davis (1988) proposed a developmental
evolving-systems model for understanding
creativity. A person’s knowledge, purpose,
an‘d affect grow over time, amplify devi-
ations that anp individual encounters, and
ead to creative products. Developmen-
tal changes in the knowledge system have
een .documented in cases such as Charles
Darwin’s thoughts on evolution. Purpose
refers to a set of interrelated goals, which
fnlso develop and guide an individual’s behay-
ior. Finally, the affect or mood system notes

the'mﬂuence of joy or frustration on the
projects undertaken,

Csikszentmihalyi

1988, .
Csikszentmihalyi, (1988, 1996; Feldman,

& Gardner, 1994) took

a different “systems” approach and high
lighted the interaction of the individual, do-
main, and field. An individual draws upor
information in a domain and transforms or
extends it via cognitive processes, person-
ality traits, and motivation. The field, con-
sisting of people who control or influence
domain (e.g., art critics and gallery owners),
evaluates and selects new ideas. The domain,
a culturally defined symbol system such s
alphabetic writing, mathematical notation,
or musical notation, preserves and transmits
creative products to other individuals and
future generations. Gardner (1993; see a0
Policastro & Gardner, 199g) conducted cast
studies that suggest that the developmentel
creative projects may stem from an anomly
within a system (e.g,, tension between con
peting critics in a field) or moderate s\
chronies between the individual, domai.
and field (e.g., unusual individual talent for
a domain). In particular, Gardner (1993) a}:’
alyzed the lives of seven indivlidualf \\h0
made highly creative contributlof\S_ in the
twentieth century with each specializing i
one of the multiple intelligences (G”d'::r'
1983): Sigmund Freud (intrapentsonal)l; .
bert Einstein (logical-mathematlcal]: 'aa
Picasso (spatial), Igor Stravinsky (m“s’;am’
T. S. Eliot (linguistic), Martha %r:ndhi
(bodily-kinesthetic), and Mohandas be
(interpersonal). Charles Darwin WOIL e
an example of someone with exf e
high naturalist intelligence. Gardner P% "
out, however, that most of jchese in ol
uals actually had strengths in mo}r; ine
one intelligence and that they also Freud
table weaknesses in others -[e.g‘, ) and
weaknesses may have been in spat
musical intelligences). Jerstood

Although creativity can be un eru. onces
terms of uses of the multiple m‘e]u'jomﬁ.
to generate new and even revoswe o
ideas, Gardner’s (1993 ) analysis g;)e Gardre”
yond the intellectual. For examp ‘;e hehar
pointed out two major themfs mh ended
ior of these creative giants. First, t e)};e time
to have a matrix of support 3t tsecoﬂd'
of their creative breakthroug_hs‘ bargai“"
they tended to drive a “Faustiah e pler
whereby they gave up many ;)'fe 10 4ttt
sures people typically enjoy in !
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extraordinary success in their careers. How-
aver it is not clear that these attributes are
ivinsic to creativity, per se; rather, they
«em to be associated with those who have
been driven to exploit their creative gifts in
away that leads them to attain eminence.
Gardner (1993) further followed Csik-
wentmihalyi (1988, 1996) in distinguishing
between the importance of the domain (the
body of knowledge about a particular sub-
jctares) and the field (the context in which
this body of knowledge is studied and elab-
onted, including the persons working with
the domain, such as critics, publishers, and
other “gatekeepers”). Both are important to
he development, and, ultimately, the recog-
nition of creativity. ,
~ Afinal confluence theory considered here
sSterberg and Lubart’s (1991, 1995 ) invest-
;fem theory .of creativity. According to this
ing(:fzacria]twe pfople are ones who are will-
o a ;Ato buy low and sell high” in
o ];n E(: ideas (see also Lubart & Runco,
Ofco;)cgutse?son & Runco, 1992, for use
oy meaﬁs A ;?;Llhelcqr:lomic theory). Buying
Toutof fner tg }11 eas that are unknown
il Of ut that have growth poten-
en, when these ideas are first pre-
Se.nmd' they encounte i e
£t indivedon] er resistance. The cre-
etance da persists in the face of this
o e'n ae?ct eventually sells hig.h, moving
Pl new or unpopular idea.
ment fram;;ll'zﬂr(eﬁearc.h within the invest-
Podel (Lubart & Satse)r,;e]:}celed supp())rt’lfgr o
- rg, 1 . is re-
rch has used tasks such gas 795 o

1. Writin
e % Sehoft stories using unusual titles
: dray Octopus’ sneakers”
N . . ’
Wing pictures

[eg; ‘ the earth
View”)

: with unusual themes
Tom an insect’s point of

)
B ?e\'ising creati
ng pmducts (

4 solve
h g unygy,
ow Wwe COU]

ve advertisements for bor-

&.g., CUfﬂinks), and

czlil scientific problems (e.g.,

e mooy .'(61% if someone had been

e within the past month?).

Tesea

Wbe modr:;:}llowed Creative performance

Fedicteq by : y don?ain specific and to be

ut imﬁ‘relatedcombmation of six distinct
Tesources: intellectual abili-

ties, knowledge, styles of thinking, personal-
ity, motivation, and environment.

Concerning the confluence of compo-
nents, creativity is hypothesized to involve
more than a simple sum of a person's
level on each component. First, there may
be thresholds for some components {e.g.,
knowledge), below which creativity is not
possible regardless of the levels on other
components. Second, partial compensation
may occur in which a strength on one
component (e.g., motivation) counteracts a
weakness on another component (e.g., envi-
ronment). Third, interactions may also oc-
cur between components, such as intelli-
gence and motivation, in which high levels
on both components could multiplicatively
enhance creativity.

In general, confluence theories of creativ-
ity offer the possibility of accounting for di-
verse aspects of creativity (Lubart, 1994).
For example, analyses of scientific and artis-
tic achievements suggest that the median-
rated creativity of work in a domain tends to
fall toward the lower end of the distribution
and the upper - high creativity - tail extends
quite far. This pattern can be explained
through the need for multiple components
of creativity to co-occur in order for the
highest levels of creativity to be achieved. As
another example, the partial domain speci-
ficity of creativity that is often observed
can be explained through the mixture of
some relatively domain-specific components
for creativity, such as knowledge, and other
more domain-general components, such as,
perhaps, the personality trait of persever-
ance. Creativity, then, is largely something
that people show in a particular domain.

Alternate Approaches to .
Understanding Kinds of Creative

Contributions

hink of creative contribu-
f a single kind. However,
a number of researchers on creativity have
questioned this assumption. There are many
ways of distinguishing among types of cre-
ative contributions. It is importan.t to' re-
member, though, that creative contributions

Generally, we t
tions as being ©
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can be viewed in different ways at different
times. At a given time, the field can never
be sure of whose work will withstand the
judgments of the field over time (e.g., that
of Mozart) and whose work will not (e.g.,
that of Salieri) (Therivel, 1999).

Theorists of creativity and related top-
ics have recognized that there are differ
ent types of creative contributions (see re-
views in Ochse, 1990; Sternberg, 1988c;
Weisberg, 1993). For example, Kuhn (1970)
distinguished between normal and revolu-
tionary science. Normal science expands
upon or otherwise elaborates upon an al-
ready existing paradigm of scientific re-
search, whereas revolutionary science pro-
poses a new paradigm (see Dunbar & Fugel-
sang, Chap. 29). The same kind of distinction
can be applied to the arts and letters.

Gardner (1993, 1994) also described dif-
ferent types of creative contributions indi-
viduals can make. They include

1. the solution of a well-defined problem,
. the devising of an encompassing theory,
. the creation of a “frozen work,”

.th(:l performance of a ritualized work,
an

4w oN

5- a "high-stakes” performance. Each type of
creativity has as its result a different kind
of creative product.

Other bases for distinguishing among
types of creative contributions also exist. For
example, psychoeconomic models such as
those of Rubenson and Runco (1992) and
Sfcernberg and Lubart (, 991,1995,1996) can
filstinguish different types of contributions
In terms of the parameters of the models.
In the Sternberg-Lubart model, contribu-
tions might differ in the extent to which they
defy the crowd” of in the extent to which
they redefine how 4 field perceives a set
of problems.

Simonton’s (3 997) model of creativity
alsg Proposes parameters of creativity, and
various kinds of creatiye contributjons r;light
be seen as differing in terms of the extent

recognition by

fi
Campbel] 1963 eld of endeavor (see also

o; Perkins, 1995; Simonton,

1697). However, in no case were these mod-
els intended explicitly to distinguish among
types of creative contributions.

Maslow (1967) distinguished more gener-
ally between two types of creativity, which
he referred to as primary and secondary
Primary creativity is the kind of creativity
a person uses to become self-actualized -
to find fulfillment in him- or herself and
his or her life. Secondary creativity is the
kind of creativity with which scholars in
the field are more familiar - the kind that
leads to creative achievements recognizedby
a field.

Ward, Smith, and Finke (199g) noted thit
there is evidence to favor the roles of bo’th fo
cusing (Bowers et al., 19g0; Kaplan &Slmond,
19g0) and exploratory thinking (Bransfor
& Stein, 1984; Getzels & Csikszentm{ha-
lyi, 1976) on creative thinking. In focufln]@~
one concentrates on pursuing 2 'smgf
problem-solving approach, whereas it e\};
ploratory thinking one considers man);;”‘.
approaches. A second distinction made %
Ward and his colleagues is between dgmam
specific (Clement, 1989; Langle)", S’m(;?j
Bradshaw, & Zytkow, 1987; Pe’kms' 19>k
Weisberg, 1986) and universal (Finke, 193;
1995; Guilford, 1968; Koestler 19?]4] .
ativity skills. Finally, Ward and his co etﬂeizn'
distinguish between unstructureq (]B‘}*1 e
1979; Findlay & Lumsden, 1988; :matjc
Laird, 1988) and structured or sy el S
(Perkins, 1981; Ward, 1994; We1sl?erlg; Zd n
creativity, where the former is dls% tile "
systems with relatively few niles, an
ter, in systems with many rules. =

,Ther):z are tens of thousands gf amsts;s“:z.
sicians, writers, scientists, and mvent:d out
day. What makes some of them St}?em .
from the rest? Why will some Of,t the &%
come distinguished contributors ;" e’
nals of their field and others be :;gute t
Although many variables may C‘:i" certainlt
who stands out from the crowé tandou®
creativity is one of them. Thf i artic”
are often those who are d.omgO lcli’
larly creative work in their lmecre"‘ti"e in-
sional pursuit. Are these hlghl.y hly creati®
dividuals simply doing more hig );pﬂ o
work than their less visible counte 0 differ
does the creativity of their wor a

pfofff'




CREATIVITY 3 63

in quality? One possibility is that creative
contributors make different decisions regard-
ing how to express their creativity. This
wction describes a propulsion theory of
weative contributions (Sternberg, 1999b;
Sterberg, Kaufman, & Pretz, 2002z) that
addresses this issue of how people decide
w invest their creative resources. The ba-
sic idea is that creativity can be of dif-
ferent kinds, depending on how it pro-
pels existing ideas forward. When devel-
oging creativity in children, we can foster
dlfferent kinds of creativity, ranging from
mlqor replications to major redirections in
their thinking.
the?rr:::;\:n::&t;tibluti‘onshdiffer not only.in
ity they representa 51;30“1 . etyp1es ?chrean'v_
o P e A r example, oth. Sig-
cete gy \nna Freud were highly
hei Contribut?oogms' but' the nature of
o bt ns seems in some way or
ve been different. Sigmund Freud
WzF’O;led a radically new theory of human
hfgt%yil:[[;d motivation, and Anna Freud
s orated on and modified Sigmund
ons i fferei(::ry-ul-}'ow do creative contribu-
of cetivity quality and not just in quantity
3‘02i:¥kes Zﬁ cr;:ativity exhibited in a cre-
fict o o n have at least as much of an
b or her 8ments about that person and
diity EXh'b(‘)rk as does the amount of cre-
e morelo;t:: ?fl many instances, it may
Given the ime oect on these judgments.
sive Coﬂtributiofl)s rtance of purpose, cre-
B 50me onten IfT}llSt alwz?y.s be defined
dhidug] iudge'd - e creativity of an in-
Do understun a context, then it will
with hoy, peop] ow the context interacts
what gpe ¢ . Ple are judged. In particular,
4 person cap t;}:is of Creative contributions
.\lo§t theories of e Wlthlfl a given context?
Wiibutes of th Creativity concentrate on
f‘)‘)()b].Howeerntldwldua1 (sce Sternberg,
o Sepends o the to the extent that creativ-
X, e wo ldl nteraction of person with
Mthe attrify, uld also need to concentrate
Ciiduy) tes of the individual and the in-

Swork relat
e .
Conteyt, lative to the environmen-

taxong,
Meeds tq dealnvj,}i,thof Creative contributions
the question not just of in

what domain a contribution is creative but
of what the type of creative contribution is.
‘What makes one work in biology more cre-
ative or creative in a different way from an-
other work in biology, or what makes its cre-
ative contribution different from that of a
work in art? Thus, a taxonomy of domains
of work is insufficient to elucidate the nature
of creative contributions. A field needs a ba-
sis for scaling how creative contributions dif-
fer quantitatively and, possibly, qualitatively.
For instance,

1. Replication. The contribution is an at-
tempt to show that the field is in the
right place. The propulsion keeps the field
where it is rather than moving it. This type
of creativity is represented by stationary
motion, as of a wheel that is moving but
staying in place.

2. Redefinition. The contribution is an at-
tempt to redefine where the field is. The
current status of the field thus is seen from
different points of view. The propulsion
leads to circular motion such that the cre-
ative work leads back to where the field is
but as viewed in a different way.

3. Forward Incrementation. The contribution
is an attempt to move the field forward
in the direction it already is going. The
propulsion leads to forward motion.

_ Advance Forward Incrementation. The
contribution is an attempt to move the
feld forward in the direction it is al-
ready going, butby moving beyond where
others are ready for it to go. The propul-
sion leads to forward motion that is accel-
erated beyond the expected rate of for-

ward progression.

. Redirection. The contribution is an at-
tempt to redirect the field from where it is
toward a different direction. The propul-
sion thus leads to motion in a direction
that diverges from the way the field is cur-
rently moving.

6. Reconstruction/Redirection. The contribu-

tion is an attempt to move the field back
to where it once was (2 reconstruction of
the past) so it may move onward from that
point, but in 2 direction different from
the one it took from that point onward.
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The propulsion thus leads to motion that
is backward and then redirective.

7. Reinitiation. The contribution is an at-
tempt to move the field to a different as
yet unreached starting point and then to
move from that point. The propulsion is
thus from a new starting point in a direc-
tion that is different from that the field
previously has pursued.

8. Integration. The contribution is an at-
tempt to integrate two formerly diverse
ways of thinking about phenomena into
a single way of thinking about a phe-
nomenon. The propulsion thus is a com-
bination of two different approaches that
are linked together.

The eight types of creative contributions
described previously are largely qualitatively
distinct. Within each type, however, there
can be quantitative differences. For exam-
ple, a forward incrementation can represent
a fairly small step forward or a substan-
tial leap. An initiation can restart a subfield
(e.g., the work of Leon Festinger on cogni-
tive dissonance) or an entire field (e.g., the
work of Einstein on relativity theory). Thus,
the theory distinguishes contributions both
qualitatively and quantitatively.

Conclusions and Future Directions

In sum, creativity, which has often been
viewed as beyond study, is anything but.
Creativity can be understood about as well as
any psychological construct, if appropriate
n.1ethods are brought to bear upon its inves-
tigations. The history of creativity theoryand
rese.arch is long and interesting. It represents
a diversity of attempts to understand the
phenomenon. More recently, scholars have
recognized that creativity can be of multi-
p?e kinds and have tried to understand these
different kinds. A full account of creativity
w.ou]c'i need to take into account not just
d.nffermg amounts of creativity but differing
!unds. These kinds would include creativ-
ity that accepts current paradigms, creativity

that rejects them, and Creativity that synthe-
sizes them into a new whole,
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