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This paper presents a model of applied creativity which. identifies the cognitive
processes involved, and shows how they are related. Previous concepts of cogni-
tion, intelligence and learning are integrated with a number of significant themes in
creativity research, and their relationships to the proposed model are discussed.
Knowledge apprehension and knowledge utilization are identified as two bi-polar
dimensions of cognitive activity involved in creative thinking. These two dimen-
sions form the basis for a dynamic model of applied creativity, which identifies
four distinct and successive stages of the creative process called generation, con-
ceptualization, optimization, and implementation. Examples of how the model has
been applied in organizational settings are provided, explaining how and why the
theory works. Implications are discussed.

Since Wallas (1926) presented his pioneering model of the creative process, psycho-
logists and educators have increasingly debated the concept of creativity. In this arti-
cle we present a simplifying theory of applied creativity which integrates elements
from previous models of cognition, intelligence and learning that have addressed cre-
ativity. This theory shows the connections between a number of significant themes in
creativity research including Osborn's (1953) model of applied imagination, Gordon's
(1956) learning-inventing dichotomy, Guilford's Structure of Intellect (SOl) model
(1967), Parnes, Noller and Biondi's "disciplined freedom" paradigm (1977), and
Sternberg's concept of triarchic intelligence (1985; 1988).
We also illustrate the practical implications of this theoretical framework for en-

hancing creativity, and identifying limitations to creative thought, in organizations,
and provide examples of how it has been applied in organizational settings. These ex-
amples show how applied creativity works in practice and also explains why it works.

APPLIED CREATIVITY AS A PROCESS
Many researchers have considered creativity as a process. Most recognize that crea-
tivity requires more than the generation of a variety of ideas in response to a cue, and
often does not begin with or depend on "given information." Guilford (1950) stressed
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the importance of "sensitivity to problems" in creativity and related it to our everyday
notion of curiosity. Wakefield (1991) contrasted the type of thinking that deals with
problems that are closed in terms of the problem definition but open in terms of the
problem solution (vsingle open") with the type of thinking that involvesthe "dou-
ble open" situation of first formulating a previously undefined problem and then
generating alternative solutions. Others have emphasized that discovering and defin-
ing new important problems to solve ("problem finding") and implementing new solu-
tions (vsolution implementation") are equally as, or even more important than, creat-
ing the new solutions ("problem solving") (Ackoff, 1979; Getzels, 1975; Levitt, 1963;
Leavitt, 1975; Livingston, 1971; Mackworth, 1965; Simon, 1960). Basadur (19'/9)
and Basadur, Graen and Green (1982) provided empirical evidence that attitudes, be-
haviors and skills associated with problem finding were distinctly different from those
associated with problem solving and that such attitudes, behaviors and skills can suc-
cessfully be learned in appropriate training.
Kabanoff and Rossiter (1994) cited problem finding as one of the most vital and

difficult frontiers for creativity researchers -- a "messy" concept that is hard to define
and operationalize yet is a crucial element of creativity, especially real-world crea-
tivity in applied settings. Basadur, Ellspermann and Evans (1994) identified two sepa-
rate components of problem finding activity. The first component is problem genera-
tion, which involves discovering new problems for subsequent definition. This is si-
milar to what Simon (1977) called "opportunistic surveillance." The second compo-
nent involves formulating a previously discovered but undefined problem. This se-
cond component is called problem formulation (or conceptualization, or definition).
Edwin Land (1972) attributed his invention of the Polaroid camera to his unexpected
finding of the problem (how to obtain instantaneous pictures), not its subsequent solu-
tion. He stated, "if you can define a problem, it can be. solved". Albert Einstein is
reputed to have said that given an hour to solve a problem to save the world, he would
devote 55 minutes to defining the problem, and only 5 minutes to solving it.
As for the importance of solution implementation, one needs only to remember

Edison's famous quotation: "genius is 1% inspiration and 99% perspiration". Simi-
larly, Osborn (1953) once said, "a fair idea put into practice is better than a good idea
left on the polishing wheel". The world is full of people who have great ideas but are
unable to take them through to completion. How can an artist claim to have been cre-
ative without having drawn the picture? Indeed, a new industry has recently emerged
made up of small consulting companies who special ize in helping larger organizations
put ideas into practice and move projects through to completion because these organi-
zations simply are not up to the task. Overcoming resistance to change and procrasti-
nation for implementation are identified as important parts of creative thinking by
many, including Leavitt (1975) and Basadur et al (1982).
These viewpoints contrast sharply with research that confines creative thinking

merely to generating ideas to presented problems using techniques such as "brain-
storin ing." Such research dominated the. Iiterature from the 1950s into the 1980s (see
review by Basadur, 1994). Practitioners who employ such limited conceptions of cre-
ative thinking seldom attain practical results (Sternberg, O'Hara & Lubart, 1997).
More recent literature contains more complete conceptions of applied creativity
(Basadur 1994, 1995; Kabanoff & Rossiter, 1994; Rickards, 1994). Such complete
models include not only multiple stages (beyond simply solving presented problems)
but other important individual, group and organizational variables affecting creative



MODELING APPLIED CREATIVITY AS A COGNITIVE PROCESS IS

performance such as motivation, cohesiveness, environment. linkage to goals, and
specific skills, behaviors and attitudes.
Kabanoff and Rossiter (1994) reviewed the growth of cognitive models of multi-

stage creative thinking and problem solving processes. They credited Wallas (1926)
with providing the first inf1uential model to specify four main stages: preparation,
incubation, illumination and verification. Later models include the Parnes, Noller and
Biondi (1977) five-step process: fact finding, problem finding, idea finding, solution
finding, and acceptance finding; Isaksen and Treffinger's (1985) model which added
an extra step, "mess finding" to the beginning of Parnes et al's (1977) model;
A rnabi le's (1988) five steps: presentation, preparation, generation, val idationand as-
sessment; and Basadur, Graen and Green's (1982) three phases across eight steps:
problem finding, fact finding, and problem defining (Phase I, problem formulation);
idea finding, and idea evaluation and selection (Phase 2, solution formulation); and
planning for implementation, gaining acceptance and taking action (Phase 3, solution
implementation). All of these models represent a sequential flow through specific
stages, phases or steps.

A NEW THEORY OF APPLIED CREATIVITY
In this section, we introduce a theory of applied creativity consisting of four stages:
Generating, Conceptualizing, Optimizing and Implementing. This four stage theory
defines each stage in terms of two distinct cognitive processes: Apprehension, the ac-
quisition of understanding or knowledge; and Utilization, the application of under-
standing or knowledge. We shall argue that two different modes of Apprehension and
two different modes of Utilization lead to four cognitive orientations, which together
delimit the conceptual space of creative activity. We suggest that the Apprehension
and Utilization of knowledge can be viewed as two separate bipolar dimensions. Ifwe
plot these two dimensions at right angles, we obtain four types of creative activity
(quadrants) each defined by a different combination of Apprehension and Utilization
as illustrated in Figure 1. Each quadrant can be identified with a specific stage of the
creativity process. Considered consecutively, these quadrants provide a comprehend-
sive and temporally ordered description of the mental operations involved in real-
world creativity and problem solving.

Apprehension of Knowledge by Experiencing
(by physically experiencing information)

Quadrant III Quadrant II
Optimization Conceptualization

Quadrant IV Quadrant I
Implementation Generation

Utilizing Knowledge Utilizing Knowledge
for Evaluating Options for Creating Options

Apprehension of Knowledge by Thinking
(by mentally processing information)

Figure 1. Four Combinations of Different Methods of Gaining and Using Understanding
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THE FOUR STAGES OF APPLIED CREATIVITY
The first two quadrants of Figure 1 represent the two components of problem finding:
generation and conceptualization The third and fourth quadrants of Figure I represent
problem solving (optimization) and solution implementation (implementation) as the
final two stages of the creative process. Following is a brief description of the four
quadrants integrating the concepts of the various researchers above.

Quadrant 1: Generating The first quadrant gets the creative process rolling. Crea-
tive activity in this quadrant involves gaining knowledge and understanding by physi-
cal contact and involvement in real world activities and utilizing this knowledge to
create new problems, challenges, opportunities and projects that are potentially worth
defining, undertaking through subsequent solving and implementing. Understanding
is derived from what is experienced, including emotions and feelings of self and oth-
ers through empathy. New possibilities are imagined from what is concretely expe-
rienced. Quadrant I activity thus consists of sensing, seeking or anticipating problems
and opportunities, and is called generation. An outcome of this stage is a problem
worthy of investigation but not yet clearly defined or understood. Edwin Land (1972),
in a Life Magazine cover story told the tale of his invention of the Polaroid camera.
Having snapped the last exposure on his film, he suggested to his three-year-old
daughter that they take the film for processing so they could see the pictures in about
a week's time. Her frustrated response was, "why do I have to wait a week to see my
picture')" Like a flash bulb going off in his mind, her simple question sparked a chal-
lenge that had never occurred to him: "How to make a device that yields instanta-
neous pictures?" Within about an hour, he had formulated several directions toward a
solution. And within about four years, he had commercialized a product that has
changed our lives. Looking back, the then-chairman of Polaroid said the most impor-
tant part of the process was not finding the solution itself - the camera - but finding
the problem - how to get instantaneous pictures. If Land had not experienced the
chance encounter he might never have created the problem to be solved. Land thus
demonstrated the generation stage of the creative process - the initiating of problems
to solve instead of waiting for problems to be provided. At Japan's electronics giant,
Toshiba, most engineers and scientists beginning their careers in research and de-
velopment actually start working in the sales department (Basadur, 1992). This ap-
parently backward approach is designed to teach them the process of problem finding.
Since these people will spend their working lives creating products to solve custom-
ers' problems, then what better start than by learning first-hand about their customers,
their needs, their habits and their problems - both visible and hidden. At Nippondenso,
a major auto parts supplier, employees are trained and encouraged from day one to
find problems, to be discontented with their jobs. Employees write down their "dis-
contents" and post them for co-workers to read. At Nippondenso and many other
Japanese companies, this is actually the start of the creative process called the em-
ployee suggestion system. What's irriportant is that the entire suggestion system hing-
es on problem finding.

Quadrant II: Conceptualizing The second quadrant, conceptualizing, keeps the cre-
ative process going. Creative activity in this quadrant involves gaining knowledge
and understanding mentally, that is by working in the abstract - analyzing, pondering
and theorizing about the information received to create a sound conceptualization or
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model of the problem domain. Understanding is not gained by direct experience, but
instead by detached, abstract thinking. What is understood through rational, system-
atic analysis is turned into new insights that help define problems, and create theore-
tical models and ideas to explain things. Quadrant II activity consists of turning a
problem recognized in Quadrant I into a well understood problem definition and some
fledgling solution ideas and, thus, is called conceptualization. For example, the senior
author was once asked for help by a Procter & Gamble product development team
formed at ShOJ1notice to respond to a competitor's new product. Colgate's green-
striped Irish Spring had been the first striped soap bar introduced to North America.
With its aggressive advertising campaign emphasizing "refreshment", Colgate's new
product was finding ready consumer acceptance.
Procter & Gamble worked by the rule that. if a team (or person) were the second

entrant into a new market it had to demonstrate a product's competitive advantage
before it could carry out a market test. When asked what was going wrong, the team
members said that they had been unable to produce a green-striped bar that worked
better than Irish Spring in a consumer preference blind test. The team had experi-
mented with several green-striped bars, all of which merely equaled Irish Spring in
blind testing. It became evident that the team had chosen to define its problem as,
"How might we make a green-striped bar that consumers will prefer over Irish Spr-
ing?"
During a creative problem solving meeting, one of the important activities was to

develop alternative ways to define the challenge. The flash of inspiration came from
an answer to a question posed from a consumer's point of view: "We want to make a
bar that makes people feel more refreshed." This led to the new conceptualized chal-
lenge: "How might we better connote refreshment in a soap bar?" This less restrictive
conceptualization, which included no mention of green stripes, provided more room
for creative solutions. The team broke this new problem into three separate compon-
ents - "How might we better connote refreshment in appearance, shape and odor?" -
a new conceptualization - and then focused their imaginations on ideas. Beginning
with the product's appearance, the team members visualized scenes, images and sit-
uations that suggested refreshment. One pictured himself at the sea coast. Another
imagined sitting on a beach and looking at a blue sky and white clouds. Later, when
the team sat back to evaluate its many ideas, these two ideas were selected and com-
bined. The result was the concept of a blue- and white-swirled bar with a unique odor
and shape. The concept later achieved market success under the brand name Coast.
By leaping prematurely into solutions, the team had wasted almost six months before
coming up with a superior conceptualization.

Quadrant III: Optimizing The third quadrant moves the creative process further.
Creative activity in this quadrant involves gaining knowledge and understanding
mentally by working in the abstract - thoroughly analyzing a defined problem and
utilizing this knowledge to develop and evaluate ideas and options and create an op-
timal, practical solution. What is understood through rational, systematic, and orderly
analysis is used to mentally evaluate situations and options to convert abstract ideas
into practical solutions and plans. Quadrant III activity is called Optimization. At this
point, a good solution to an important, well-defined problem exists, but has not yet
been implemented. For example, the newly defined concept of a refreshment bar in
the example above still had to be converted into a practical solution. The team's en-
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gineering members created and evaluated several optional versions of the new ap-
pearance, odor and shape. The options were evaluated on several criteria including
cost. feasibility and1:ime to implement. A final optimal prototype was chosen and suc-
cessfully tested with consumers, showing an exploitable competitive advantage over
its competitor.

Quadrant IV: Implementing The fourth quadrant completes the creative process.
Apprehension in this quadrant involves gaining knowledge and understanding by
physical contact and involvement in the real world. Utilization consists of employing
evaluation to convert this knowledge into implemented solutions that work and ac-
complish valuable results. What is experienced and felt is used to evaluate. Creative
activity in this quadrant consists of gaining experience with new solutions, evaluating
the outcomes, and making adjustments to successfully implement them. Thus this
stage is called Implementation. For example, in the above refreshment bar example,
the team was still not finished. Before the new soap formula could be sold, a patent
problem in the machinery design had to be overcome. There were already no fewer
than six worldwide patents restricting how blue and white soap pastes could be blend-
ed. The team had to find a machine design to make the new product without infring-
ing on anybody else's technique.
The team assembled diverse points of view in a special group of engineers, techni-

cians, lawyers and even a few people who were unfamiliar with this technology.
Sketches and prototypes of the patented processes were displayed and examined until
a breakthrough insight emerged. The equipment was adjusted and rebuilt repeatedly
until the new product was produced satisfactorily for delivery for purchase. A full
cycle of the creative process was now complete.

TWO DIMENSIONS OF APPLIED CREATIVITY
The recognition of Apprehension and Utilization as distinct mental operations is ap-
parent in the work of Osborn (1953), who pioneered the study of the deliberate de-
velopment of creativity. Osborn modeled the brain as having four functions: absorb,
retain, create, and judge. "Absorb" and "retain" involve the acquisition of knowledge:
"create" and "judge" involve the application of knowledge (using imagination and
judgment). Osborn advocated the deferral of judgment principle in which the "create"
and "judge" functions are used independently, and also suggested that people learn a
three-step process of creative problem solving, beginning with fact finding (Appre-
hension) followed by idea generation and idea evaluation (Utilization).
Others have also identified these two dimensions. Myers (1994) identified the bi-

polar judgment-perception (JP) scale, which represents the degree to which indivi-
duals prefer to perceive (Apprehension) or to evaluate and decide (Utilization). Guil-
ford's (1967) three-dimensional SOl model can also be understood in terms of Appre-
hension and Utilization. Guilford maintained that the standard single "g"-factor or
"IQ" approach to explaining and measuring "intelligence" is inadequate, partly
because it ignores thinking skills related to creativity. Using factor analytic methods,
Guilford identified 120 different kinds of intelligence based on combining five dif-
ferent mental operations, four different kinds of contents and six different kinds of
products. The five operations were labelled: cognition, memory, divergent production,
convergent production, and evaluation. Cognition was defined as "the immediate dis-
covery, awareness, rediscovery or recognition of information in various forms; com-

)
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prehension or understanding." Memory was defined as "the retention or storage, with
some degree of availability, of information in the same form it was committed to
storage and in response to the same cues in connection with which it was learned."
Divergent production was defined as "the generation of information from given infor-
mation where the emphasis is upon variety and quality of output from the same sour-
ce." Convergent production was defined as "the generation of information from given
information where the emphasis is upon achieving unique or conventionally accepted
best outcomes and the given information (cue) often fully determines the response."
Evaluation was defined as "reaching decisions or making judgments concerning cri-
terion satisfaction of information."

Guilford's Apprehension and Utilization Operations Setting memory aside, one
way of organizing the other four Guilford mental operations is that convergent pro-
duction and cognition represent two contrasting methods of Apprehension and that
divergent production and evaluation represent two contrasting methods of Utilization.
First, let us consider two contrasting modes of Apprehension. Convergent production
can be equated with Apprehension by rigorous thinking - "finding the answer" where
"finding" is something more than mere retrieval and "the answer" suggests that the
domain is so systematic, ordered, rational and deterministic that there are rules or
principles for converging on the solution. Convergent production is the SOl ability
that dominates formal education and is almost synonymous with curriculum assimi-
lation (Meeker, 1969). However, the SOl operation called cognition represents a dif-
ferent method of Apprehension: more open; less restrictive; focused on pure know-
ledge acquisition by non-directed, non-deterministic, non-rational experiencing and
absorption through the senses. According to Meeker (1969):

"Cognition is perhaps the most obvious of all the SOl operations .... In
terms of the dynamics of learning it seems to be the primary process
since every other activity presupposes perception and awareness of sti-
muli with the associated ability to discriminate or attend. Without regi-
stration there would seem to be no content for further processing."

Second, let us consider the two contrasting modes of Utilization in the SOl model.
Divergent production is non-judgmental while evaluation is judgmental. The purpose
of divergent production is to generate options, while the purpose of evaluation is to
apply judgment and choose among options. Thus, divergent production and evalua-
tion are polar-opposite operations of the SOl. The former operates on knowledge (in-
formation) non-judgmentally to create options focusing on increasing variety; the
latter operates on knowledge judgmentally to choose among options, thus reducing
variety.

The Dual Nature of Apprehension Thus, the Guilford SOl mental operations axis
may be organized into two distinct bipolar dimensions. The first dimension, Appre-
hension, concerns acquiring knowledge or understanding in two different ways. One
(cognition) is relatively more open, non-rational, experiential, non-analytical and di-
vergent and the other (convergent production) is relatively closed, rational, theoretical,
analytical and 'convergent. In a similar vein, Jung also differentiated between irra-
tional and rational mental functions (Hyde & McGuinness, 1994). The former were
called "sensation" and "intuition" and the latter "thinking" and "feeling."
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In academia, many students are still primarily exposed to (and graded upon) the
theoretical/analytical (convergent production) method of acquiring understanding and
comprehension rather than the experiential, non-analytical (cognition) method. For
example, SAT scores are used to admit students to many North American universities.
GMA T scores are used for admission to most North American business schools. The
scoring of both SAT and GMA T is performed mainly by computers. In contrast, some
thinkers have placed primacy on learning by the experiencing/non-rational (cognition)
method. For example, the educator Quine concluded that "a person can only under-
stand the world empirically, that is, through his or her direct experience in it" (Leh-
mann-Haupt, 2000). The poet Keats once wrote "nothing is real until it is experi-
enced."
The recognition of this dual nature of knowledge Apprehension is longstanding.

The philosopher Kant divided cognition into two components: sensory and intellect-
tual (Hatfield 1998; Kant, 1798/1978). Sensory and intellectual representations of
cognition are fundamentally different and were labeled "intuition" and "concept."
Kant held that cognition requires both active elements (concepts) and passive ele-
ments (intuitions). Intuitions arise from sensations while concepts perform the active
function of ordering intuitions. Descartes (1641/1984) separated sensory receptivity
from intellectual judgment and stated that "the senses do not err because they do not
judge." Thorndike (1931) distinguished between "learning by trial and error" and
"learning by ideas," the former being characterized by association and the latter being
characterized by analysis.
McTaggart (1997) further explored these two forms of acquiring understanding

using Stake's (1978) presentation of differing viewpoints as follows. First, Stake quot-
ed Francis Bacon as stating:

"There are and can be only two ways of searching and discovering truth.
The one flies from the senses and particulars to the most general axi-
oms ... this is now the fashion. The other derives axioms from the senses
and particulars, rising by a gradual and unbroken ascent, so that it arriv-
es at the most general axioms last of all. This is the true way, but as yet
untried."

Second, Stake quoted William Blake as offering an opposing view:
"To generalize is to be an idiot. To particularize is the lone distinction of
merit. General knowledges are those that idiots possess."

Stake brought the two viewpoints together as follows:.
"Generalization may not be all that despicable, but particularization does
deserve praise. To know particulars fleetingly isto know next to nothing.
What becomes useful understanding is a full and thorough knowledge of
the particular, recognizing it also in new and foreign contexts. That
knowledge is a form of generalization too, not scientific induction but
naturalistic generalization, arrived at by recognizing the similarities of
objects and issues in and out of context and by sensing the natural co
variations of happenings. To generalize in this way is to be both intuit-
tive and empirical and not idiotic."

Some educators advocate learning approaches that emphasize both ends of this bi-
polar spectrum of knowledge acquisition (e.g., Bruner, 1960, 1966; Flavell, 1963;
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Harvey, Hunt & Shroeder, 1961). Kolb (1976) emphasized the importance of using
experiential learning to complement theoretical learning.
Eisenhardt and Tabrizi (1995) investigated strategies for accelerating product de-

velopment under uncertainty and distinguished between understanding through direct
contact and through compressing already well understood system links. Similarly,
Cheng and Van de Yen (1996) distinguished between learning from chaotic patterns
of interaction and learning by analytical coupling of outcomes and consequences.
McGrath (200 1) recommended a contingency approach to knowledge acquisition.

At one contingency pole lies learning by discovery through enactment to create va-
riety. This represents high "exploratory learning." At the opposite contingency pole is
learning by directed search, a process of homing in and deepening initial insights.
This represents low exploratory learning. The greater the need for coping with in-
creasing complexity and rapid change, the greater the need for "exploratory learning"
(Eisenhardt, 1998; McGrath, 200 1). In highly novel situations, experimentation is
necessary to create a variety of information that cannot be obtained in any other way,
since no base of cause-and-effect understanding exists. Weick (1979) suggested that,
before such an analytical understanding can exist, organizational members must first
enact a base of knowledge. As more knowledge is enacted in this way, greater effort
can be focused on developing increasingly systematized, codified, and well-under-
stood procedures (Nelson & Winter, 1982). Guidebooks come to replace improvisa-
tion, roles and jobs become more clearly defined, and rules for "how we do things
here" gradually replace trial and error. The overall gist of these writings on the con-
tingency approach is to promote the ability to move along a continuum of knowledge
acquisition ranging from experiential learning to learning by thinking according to
changing situations.
In summary, there is ample support for the dual nature of acquiring knowledge and

certainly for expanding this concept beyond the limits of acquiring knowledge only
by theoretical/analytical (Convergent Production) means. Perhaps Thorndike's "trial
and error learning," Guilford's "Cognition," and Descartes' "sensory receptivity" could
be categorized as "learning by non-rational, non-analytical, physical processing of in-
formation," while Thorndike's "learning by ideas," Guilford's "convergent produc-
tion," and Descartes' "intellectual judgment" could be categorized as "learning by ra-
tional, analytical, mental processing of information." What is suggested is a bipolar
dimension. At one pole is acquiring understanding physically, by experiencing ("by
just being there" to non-directively experience, absorb, and discover). At the other is
acquiring understanding mentally, by thinking (analyzing and manipulating thoughts
in one's mind to create explanations and theories).

The Dual Nature of Utilization The second dimension, Utilization, concerns apply-
ing such knowledge or understanding in two different ways - non-judgmentally cre-
ating new information to increase the variety of options (divergent production) and
making judgments and reaching decisions about new information to reduce the va-
riety of options (evaluation). The importance of including both divergent, non-judg-
mental thinking and convergent, judgmental thinking as aspects of creativity is well
established in the literature. Farnham-Diggory (1972) suggested that both kinds of
thinking are essential to creative performance. The balancing of the divergent produc-
tion and evaluation operations of the SOl supports Osborn's early call for the separa-
tion of the imagination and evaluation functions of the brain. The "creativity equa-
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tion", C = f(K x I x E), of Parnes, Noller and Biondi (1977) also emphasizes this
balanced approach. According to this equation, creativity, (C) is a function of know-
ledge (K) and both unagination (I) and evaluation (E); the multiplication signs are in-
tended to convey the notion that no creativity results if any of the elements K, I or E
are absent. Thus creativity results when imagination is applied to knowledge (how-
ever acquired) to create new options, and then judgment is applied to the new options
to select appropriate ones.
As documented above, there is also ample support from the literature for a second

bipolar dimension of mental operations, that of the application of knowledge. This
second dimension concerns applying understanding (however acquired) in two dif-
ferent ways - creating new information and options (as in divergent production) and
judging new information and options (as in evaluation).
Osborn (1953) advocated "deferring judgment," which means separating the pro-

cess of non-judgmentally creating options from the process of judgmentally evaluat-
ing options. Other researchers have also bipolarized option-producing and option-
judging thinking processes (Joyner & Tunstall, 1970; Maier, 1967; Parnes, Noller &
Biondi, 1977; Simon, 1960; Simon, Newell & Shaw, 1962). Basadur, Graen and
Green (1982) identified a separated, sequenced two-step thinking process called
"ideation-evaluation." They defined ideation as the generation of options without
judgment and evaluation as the application of judgment to those options. During idea-
tion, all judgmental, rational, convergent thinking is deliberately deferred in favor of
non-judgmental, imaginative, divergent thinking. During evaluation, the reverse takes
place. Basadur and Finkbeiner (1985) identified and created measures for attitudinal
factors related to one's preferences for non-judgmental (diverging) and judgmental
(evaluating) modes of knowledge Utilization.
Meeker (1969) emphasized the importance of distinguishing between "divergent

production" with "creativity." In their review, Kabanoff and Rossiter (1994) credit
Guilford with introducing the concept of divergent production, but emphasize resear-
ch that positions the concept as only one element of applied creativity. Cooper (1993)
and his colleagues have written extensively about the vital importance of evaluation
skills in creating successful new products. Meeker (1969) suggested that the desire for
adequate measures of creativity has prompted some to erroneously equate divergent
production with creativity. According to Meeker, while the association may be close,
a distinction between the two must be maintained. Divergent production should be
considered as a necessary, but insufficient, condition for creative thinking. The worth-
while generation of information requires discipline and guidance. Meeker suggested
that creativity includes flexibility, individuality, and an ability to break away from the
conventional, but that it also includes evaluation to ensure quality, relevance, and dis-
cipl ine. Sirni larly, Jackson and Messick (1964) balanced "unusualness" with "ap-
propriateness" as two opposing criteria for judging the creativity of a product.

The Ambiguous Nature of Knowledge It is important to point out here that much
ambiguity exists over the nature of knowledge itself. There are also many different
definitions of "learning," or how Apprehension happens.
Although we have discussed apprehending and utilizing knowledge in this article,

we must acknowledge that there is no universally agreed-upon definition of "know-
ledge." For example, Schwab (1969) maintained that all of the social and behavioral
sciences are marked by competing schools of thought and enquiry, and because each
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subject is so complex and intimidating, each school selects only the small fraction of
the whole with which it can deal. This produces multiple, co-existing and incomplete
theories as ways of understanding such "fields of knowledge." McTaggart (1997) sug-
gested managers must build an understanding of how three different kinds of know-
ledge interact: distilled knowledge (theories), knowledge of the situation, and know-
ledge embedded in experience. Some researchers and practitioners emphasize distinc-
tions between information, data, and knowledge (Akbar, in press). To Davis and Bot-
kin (1994), information is the "meaningful conversion of an unorganized sludge of
data." Strydom (1994) considered knowledge as the sum of information acquired, and
Machlup (1984) described knowledge as the "stock of expertise" and described infor-
mation as the "act of informing." Knowledge has been also positioned as the inter-
vening variable between "mere information" and "relevant and purposeful informa-
tion" (Drucker, 1998).
Knowledge has also been differentiated in terms of its private or collective nature,

and its explicit and tacit forms. Organizational (collective) knowledge refers to the
sharing and distribution of individual (private) knowledge among organizational
members (Lam, 2000). Such collective knowledge is stored in the goods and services
of an organization (Davis & Botkin, 1994) or in its rules, procedures, routines and
shared norms (Lam, 2000). Explicit knowledge refers to hard, codified data (Nonaka,
1991), including an organization's routines, procedures, practices, know-how and
conduct (Leroy & Ramanantsoa, 1997). Such knowledge is formal and structured
(Kim, 1993), and can be aggregated at a single location and stored in objective forms
(Lam, 2000). Tacit knowledge, on the other hand, refers to the highly subjective in-
sights, intuitions and hunches (Nonaka, 1991), and the ski lis and experiences that a
person accumulates over time (Leroy & Rarnanantsoa, 1997). Tacit knowledge is per-
sonal (Chesbrough & Teece, 1996; Howells, 1996; Lall, 1985) and often is too speci-
fic and singular in nature (Leroy & Ramanantsoa, 1997) to be easily formalized or or-
ganized (Kim, 1993) or easily aggregated at a single location (Lam, 2000). The
interest in tacit knowledge dates back to Polyani's (1962; 1966) consideration of all
knowledge as either being tacit or rooted in the tacit component. Over the years, such
knowledge is recognized as playing a significant role in sustaining a firm's compete-
tiveness (Winter, 1987), technological innovation (Howells, 1996), and overall suc-
cess (Nonaka, 1991).
Some have modeled knowledge as a process. Nonaka (1994) suggested that know-

ledge is a dynamic process of "justifying personal belief' as part of an aspiration for
truth (rather than an absolute, static and non-human end state that is equated with
"truth" in traditional epistemology). According to Lam (2000) and Nonaka and
Takeuchi (1995), new knowledge is created through dynamic interactions between
explicit and tacit knowledge. Others have offered the following views. The transfor-
mation of explicit knowledge can be achieved through practice, repetition, reinforce-
ment, imitation and socialization (Leroy & Rarnanantsoa, 1997). The transformation
of tacit knowledge is more problematic because it is difficult to codify (Leroy & Ra-
manantsoa, 1997). Such knowledge is transmitted through experience and trial-and-
error (Leroy & Ramanantsoa, 1997); "learning by doing" and practical experience in
the relevant context (Lam, 2000); observation, imitation and practice (Nonaka, 1991);
or the process of immersion (Baumard, 1999). Critical to this acquisition is the active
involvement of the individual in the "context" (Nonaka, 1994) and a close interaction
among the knowing subjects (Lam, 2000).
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Other approaches to defining knowledge include concepts such as "single loop vs
double loop learning" and behaviourisrn vs cognitivism. Argyris (1976; 1977) sug-
gested that true learning organizations go beyond understanding the "what" and the
"how" (single loop) to understanding the "why" (double loop). Debate has gone on for
decades between theories of organizational learning that split along behaviourism and
cognitivism lines. The latter school insists on the importance of the individual's inter-
nal cognitive and affective uniqueness in mediating learning while behaviourisrn in-
sists on considering only external variables based on observable experience.
"Organizational learning" has been defined as the process of detecting and cor-

recting errors (Argyris, 1977), gaining experience (Dibella, Nevis & Gould, 1996),
improving actions (Fiol & Lyles; 1985), the acquisition and development of cognitive
and behavioural skills (Leroy & Ramanantsoa, 1997), and knowledge about ac-
tion-outcome relationships and the external effects on these relationships (Shrivastava,
1983). These definitions are usually used in terms of improved performance or action
as the objectives of "organizational learning."
For our present purposes we equate knowledge with understanding and compre-

hension. We have also chosen to define learning as "acquiring knowledge, under-
standing or comprehension," or "Apprehension", and we distinguish this from Utiliza-
tion, which we have defined as the application of knowledge, understanding or com-
prehension, however acquired.

INTEGRA TING FOUR INFLUENTIAL THEORIES OF CREATIVITY
- AND UNCOVERING EXPERIENTIAL INTELLIGENCE

In this section, we show that the two modes of Apprehension and the two modes of
Utilization discussed above provide a unifying conceptual framework within which
four major theories of creative thinking (Sternberg, 1996; Guilford, 1967; Parnes et
al., 1977; Osborn, 1963) can be understood. When discussed in terms of Apprehen-
sion and Utilization, similarities between these four theories, and missing mental ope-
rations in them, become evident.
Sternberg (1996) suggested that "successful intelligence" requires a combining of

three different kinds of "intelligences": "theoretical (or analytical) intelligence"; "cre-
ative intelligence"; and "practical intelligence." "Theoretical intelligence" represents
"academic knowledge," which we acquire in school LInder highly structured condi-
tions. 'It is what we LIseto analyze, compare and select. It is what we. need to score
well on IQ tests, which in turn are used to measure likelihood of success in school.
This theoretical (analytical) intelligence is virtually identical to Guilford's (1967)
concept of convergent production and represents a form of understanding that is not
acquired through concrete experience, but is based on one's ability to process abstract
concepts and develop "correct" conclusions. It is also similar to Jung's mental func-
tion of "thinking." The thinking "type" is one who prefers to "think things out," or
come to conclusions based on logic, order and rationality (Fordham, 1953).
"Practical intelligence" is the ability to illmlY knowledge acquired in school and in

real-world contexts to new or different contexts. Practical intelligence permits one to
judge and decide wisely among different "dispositions to act," and is akin to "com-
mon sense." It is primarily learned not in school but by "being there," or by real-world
experience.
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"Creative intelligence" is the ability to produce ideas and is best expressed in
unstructured, unconstrained situations. Creative intelligence is used for designing and
making. It requires using past experience as the knowledge base to both cope with
novel situations effectively and to optimally use one's time and efforts to handle re-
curing situations efficiently, thus permitting one to move on to more productive
pursuits. Sternberg suggests that such creative intelligence can be learned. For exam-
ple, students can acquire creative intelligence by observing and emulating teachers
who model appropriate behaviors, such as questioning standards, risk-taking and al-
lowing for mistakes.
This suggests that a fourth kind of "intelligence" may be buried inside Sternberg's

practical and creative intelligences. In Sternberg's descriptions, "practical intelli-
gence" and "creative intelligence" both recognize using a kind of knowledge that is
acquired in a different way from the theoretical or academic knowledge acquired in
school. This is knowledge gained by experiencing the world around us, or by "being
there." This is the knowledge Guilford calls cognition: the non-judgmental absorption
of sensory experience simply for the sake of understanding (Meeker, 1969). Similarly,
Jung (Fordham, 1953) defines the sensation function of the psyche as taking every-
thing as it comes: experiencing things as they are without valuation. What counts is
the strength and pleasure of the sensation. "Practical intelligence" and "creative intel-
ligence" include the application of two distinct kinds of knowledge: theoretical/an-
alytical/academic, and real-world experience/being there. Creative intelligence uses
both kinds of knowledge to create new options. Practical intelligence uses both kinds
of knowledge to evaluate options wisely. Sternberg has not labeled this latter form of
knowledge, which is in effect "experiential intelligence." This hidden fourth kind of
intelligence represents real-world knowledge that we acquire by experiencing, by "be-
ing there," by physically encountering unstructured situations and unanticipated sti-
muli. For example, Mintzberg (1989) related how Japan's Honda Corp. stumbled
across an opportunity for its small scooter in North America. The company had sent
four marketing managers to Los Angeles to establish the market for Honda's new
giant "macho" motorcycles. To reduce taxi costs, the four managers rode errands
around the city on Honda's small scooters. (Honda headquarters had assumed there
would be little market for such a small vehicle on the open roads of North America.)
The scooters attracted attention, something that did not escape the notice of the
managers. Rather than decide that no market existed for the large motorcycle (evalua-
tional thinking), they used divergent thinking to pursue their newly discovered op-
portunity. Their real mission, in retrospect, had been to learn whether they could sell
something - anything - in North America. Rather than attempt to cover every base
early, the company resisted the lure of over-rationality and came to America prepared
to learn by doing, rather than remain in Tokyo using second-hand information resid-
ing in their computers or gathering answers to pre-determined questions by telephone
or questionnaire.
Stated another way, the "K" in Parnes et al.'s equation above (C=f(K x I x E)) is

only partly represented by Sternberg's theoretical/analytical intelligence. What is ap-
parently missing is the part that is acquired by experiencing - outside of the class-
room, as it were - by simply "being there," being involved in real life: absorbing, sen-
sing and developing a kind of understanding or comprehension that is more tacit and
less explicit. It is non-directed, non-analytical and non-judgmental (that is, Guilford's
"cognition" and Jung's "sensation").Iricontrast, theoretical/analytical understanding



CREA TIVITY AS A CIRCULAR PROCESS
Gordon (J 956, J 971) also recognized that Apprehension ("learning") and Utilization
(for "inventing") represent two different modes of thinking. Learning was characteriz-
ed as a mental process of making new connections (thus making the strange familiar),
while invention was characterized as a mental process of breaking old connections
(thus making the familiar strange). These separate processes of knowledge acquisition
(learning) and knowledge application (for inventing) flow continuously into one an-
other in sequence. Field research by Carlsson, Keane and Martin (1976) supported
Gordon's approach by showing that the research and development (R&D) process in
organizations follows a continuous, circular flow of creating new knowledge to re-
place old knowledge.
. Based on extensive field research and practical experience within business organi-
zations consistent with Gordon's theory and Carlsson, Keane, and Martin's empirical
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or comprehension is developed by remaining detached and producing quantifiable
decisions in more structured situations (Guilford's "convergent production" and Jung's
"thinking"). Sternberg appears to bury the concept of "experiential intelligence" partly
inside the concept of practical intelligence and partly inside the concept of creative in-
telligence. However, these practical and creative intelligences are primarily methods
of explaining different applications of knowledge, not its acquisition. Practical intelli-
gence is primarily the application of knowledge in judging and deciding among op-
tions, and creative intelligence is primarily the application of knowledge in the pro-
duction of options. Some knowledge can be discovered only by first-hand experience
of new and unexpected things. When such knowledge is utilized for creating options,
new opportunities are discovered.
Thus, if we extract the experiencing ("being there") component of knowledge ac-

quisition from both concepts of (primarily) knowledge application, and then use that
component to expand the theoretical/analytical thinking component of knowledge ac-
quisition, we can make Parnes et ai's equation more explicit and more in parallel with
Sternberg's model.
The same can be done for Guilford's SOl model above, which already has expand-

ed the concept of acquiring knowledge beyond just theoretical/analytical compre-
hendsion. Guilford's concept of cognition emphasizes experiential comprehension, or
the open-ended absorption of experience by just "being there." Guilford's convergent
production concept, which represents the opposite way of comprehending, is virtually
identical to the knowledge acquisition component of Sternberg's theoretical/analytical
intelligence concept. Recall that Guilford's memory operation refers to the storage of
knowledge (no matter how acquired.). Guilford's other two operations involve not the
acquisition or storage of knowledge but the application of knowledge. Guilford's
divergent production (of options) and evaluation (of options) are similar respectively
to the application of knowledge components within Sternberg's creative and practical
intelligences.
Furthermore, adding knowledge acquisition by experiencing (cognition) to know-

ledge acquisition by thinking (convergent production) produces a more complete mat-
ch of Guilford's approach with the Osborn (1963) and Parnes et al (1977) models.
Table 1 shows how the models of Sternberg, Guilford, Parnes et al. and Osborn fit to-
gether using the Apprehension and Utilization framework.
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Table 1
Fitting the Osborn. Guilford, Parnes, Noller und Biondi, and Sternberg Models

Together Using the Apprehension and Utilization Framework

Theory/ Component Apprehension of Utilization of
Model Knowled e by Knowledge for

Experiencing Thinking Creating Evaluating
Options Options

Osborn Absorb ,/ ,/

Create ,/

Judge ,/

Guilford Convergent Production ,/

Cognition ,/

Divergent Production ,/

Evaluation ,/

Parnes.
Noller & Knowledge ,/ ,/

Biondi
Imagination ,/

Evaluation ,/

Sternberg Theoretical/Anal yti cal ,/
Intelligence
Experiential ,/
In tell iaencea
Creative intelligence ,/ ,/ ,/

Practical Intell igence ,/ ,/ ,/

"New

evidence, Basadur (1974; 1979; 1981; 1983) introduced the concept of the creative
process as a circular ongoing cycle. Here the different stages of the creative process
are arranged in a circle, recognizing that as new problems are sought, discovered and
defined, and new solutions subsequently developed, optimized and implemented, new
problems and opportunities arise. For example, the automobile's invention provided
not only a new solution to an old problem (improving transportation) but created
many brand-new problems (e.g., pollution, energy and accidents). This circular pro-
cess, which emphasizes continuous creativity beginning with problem finding, re-
tlects Motts (1972) research which showed that effective organizations synchronize
two vital but very different characteristics: efficiency and adaptability. Efficiency
means mastery of routine (standard, prescribed methods by which the organization
carries out its main tasks). Efficiency involves optimizing and implementing current
products and methods to attain the highest quantity and quality for the lowest possible
cost. On the other hand, adaptability means mastery of deliberate change and disrupt-
tion of routine for innovation. Adaptability means continually and intentionally
changing routines and finding new products and methods. Adaptability includes scan-
ing the external environment to anticipate new opportunities and problems (oppor-
tunistic surveillance (Simon, 1977» and developing and implementing new solutions
which then disrupt the environment.
This concept of adaptability is virtually synonymous with the four stage creativity

process of Figure 1. Forexample, adaptability begins with generation and conceptual-
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lization. Generation focuses on proactively seeking out such new problems to define
and solve. Conceptualization means insightfully defining such newly discovered pro-
blems and forming i'l'leas on how to solve the challenges so defined. Adaptability also
requires creating optimal solutions (optimization) and taking action on solutions (im-
plementation). Thus adaptability may be represented as a continuous four-stage pro-
cess of creativity as shown in Figure 2.

Stage IV
IMPLEMENTING

Creating options in the
form of actions that get
results and gain acceptance
for implementing a change
or a new idea

Stdge I
GENERATING

Creating options in the form
of new possibilities - new
problems that might be
solved and new
opportunities that might be
capitalized upon.

Stage III
OPTIMIZING

Creating options in the
form of ways to get an idea
to work in practice and
uncovering all the factors
that go into a successful
plan for implementation.

Stage /I
CONCEPTUALIZING

Creating options in the form
of alternate ways to
understand and define a
problem or opportunity and
good ideas that help solve it.

Figure 2. The Four Stages of the Creative Process.

STATES NOT TRAITS, AND ALL FOUR STAGES ARE CREATIVE
No one stage is considered any more "creative" than any other. A11four stages require
creativity of different kinds. Each stage contributes uniquely to the overall innovative
process and innovative results. Most people enjoy some stages more than others. An
individual's particular stvle reflects their relative preference for each of the stages of
the process: generating, conceptualizing, optimizing, and implementing. A person's
thinking processes cannot be pigeonholed in any single stage. Rather, they are a com-
bination or blend of stages. A person will likely prefer one stage in particular, but also
have secondary preferences for one or two adjacent stages. Skills are needed in all
stages.
Everyone has a different valuable creative contribution to make to the innovation

process as a whole. One goal is to capitalize on an individual's preferred orientation,
thus making their work more satisfying and pinpointing development opportunities.
Another goal is to tap resources in all four stages to help the individual, team, or or-
ganization cycle skilfu1ly through the complete innovation process.
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ORGANIZATIONS HAVE THEIR OWN STYLES
Just as individuals have different styles so do organizations. An organization's style
influences, and is influenced by, such factors as the kinds of people it hires, its culture,
and its values. For example, if an organization focuses almost entirely on short-term
results, it may be overloaded with implementers with few conceptualizers or genera-
tors. The organization will show strengths in processes that deliver its current pro-
ducts and services efficiently. But it will show weaknesses in long-term planning and
product development that might help it to stay ahead of change. Rushing to solve pro-
blems, this organization will continually find itself reworking failed solutions without
pausing to conduct adequate fact finding and problem definition By contrast, an
organization with many generators or conceptualizers and few implementers will
continually find good problems to solve and great ideas for products and processes to
develop. But it will never carry them to their conclusion.
Following are a case study and additional real-world examples of how organiza-

tions may apply the theory presented in this article to diagnose problems and improve
creativity and innovation performance.

REAL-WORLD APPLICATIONS OF THE THEORY
A Case Study By 1981, an automobile manufacturer had suffered several losing
business quarters. In an effort to change its operations, the company had launched
many initiatives. One of the most important was its decision to involve its people in
improving quality and customer satisfaction and increasing innovation. The company
wished to involve managers in actually "managing the business" rather than just "do-
ing.my job."
The company and its union had agreed to implement a joint employee involvement

(EI) program for unionized employees. Both sides provided resources, including both
unionized and salaried employees, to diagnose important training needs and to create
strategies and programs to meet those needs. Their first step was to form problem
solving groups in the plants, guided by local and national joint steering committees.
To build skills in problem solving, these groups had been taught standard analytical
tools borrowed from statistical process control and total quality management pro-
grams (such as "cause-and-effect diagramming" and "cause-unknown diagnosis").
The company now wished to expand employee involvement to include salaried em-

ployees, and to develop problem solving processes that were better suited for their
jobs. The organization hoped that these employees and their managers would take
more initiative in identifying opportunities for improvement ancl tackling them crea-
tively. During a preconsult and preliminary training workshop for several key em-
ployees, we agreed on a strategy to train a number of employees in applying the crea-
tive process and in training others in the company.
During this training, we had a chance to apply the process to a problem at a newly

modernized plant that made a major component of the company's new front-whee 1-
drive automobiles. The plant was setting new records for quality and low cost. but
one department was struggling. Only about one-third of its output met the company's
high quality standards, and employees had to work heavy overtime schedules in order
to keep up with orders. The plant managers had tried. several quick-fix solutions to
resolve the production and quality problems, but none had worked. We established a
cross-functional team of 15 plant managers and supervisors in order to apply the Sirn-

c
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plex Creative Problem Solving process to the problem.
Along with one of the company's internal consult-ants who was training as a Sim-

plex facilitator and trainer, the senior author conducted the application session with
this team. About half a day was set aside for training in the Simplex process and pro-
cess skills, and two and a half days to apply the process to the team's fuzzy situation.
During the training, the team members were asked to complete an instrument which
measures and identifies individual differences in preferences for various stages of the
creative problem solving process called the CPSP.
The team discovered a very revealing insight. Of the 15 team members, eight

showed creative problem solving styles heavily oriented toward stage 4, or implemen-
tation. The other seven showed styles heavily oriented toward stage 3, or optimization.
None had creative problem solving styles oriented toward stages 1 or 2 (generation
and conceptualizing). The team was composed of people who preferred to jump
quickly to action rather than carry out fact finding and problem definition. Team
members were able to identify many instances when they had mistakenly made as-
sumptions about this particular problem, leading to one failed solution after another.
Rather than take the time to define the problem accurately. they had simply jumped
from the fuzzy situation to one solution after another. They had spent all of their time
alternating between stages 3 and 4, and none in stages I or 2 (Figure 3).

Think ofa
solution and

try it;
when it fails,
repeat·this
half cycle

No fact finding

Optimizer
(Solutions)

Implementer
(Action)

No problem
definition

Only half of the creative process used

Figure 3. The Results of Heavy Orientation Toward Stage 3 and 4 Thinking Styles

These solution- and action-oriented individuals agreed to spend two days in stage I
and 2 activity, gathering facts and defining problems (Figure 4 )-even though the
whole exercise was against their nature. Three specific problem definitions emerged
from this exercise. On the third day, the group was able to create simple but specific
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Implementation
Generator

Implementer (Problem

(Action) finding, fact
finding) Two days,;

in
fact find ing
and problem

Optimizer
Conceptual izer defining
(Problem

(Solutions) Definition)
One day in
solution

development

The entire creative process used.
Figure 4. Balancing Orientations Toward All Four Thinking Styles

solutions to each defined problem that it could quickly implement. Within several
months, most of the plant's production was high quality and was still improving.

Additional Examples On the following pages are four examples of scatter diagrams,
which depict the array of preferences for each of the four stages of the creative pro-
cess for individuals within a team or organization. Each. symbol represents an indi-
vidual's pair of coordinates derived from their score on the vertical apprehension axis
(XT) coupled with their corresponding score on the horizontal utilization axis (IE).
The first scatter diagram displays the preferences of a typical group of managers in a
large engineering company servicing the aircraft, airline, and aero-space industries
(Figure 5). Most middle and senior managers in the company are strongly oriented
toward action rather than toward generating new opportunities. The company has
establ ished high growth targets into new products and markets, but is fail ing to
achieve them because of a strong organizational culture that favors quick fixes to
short-term problems. To improve its short- and long-term balance, the company is
developing a major training effort to increase awareness and encourage more gene-
ration and is also creating structures that will encourage employees to participate
more in stages I and 2 activities. .
In the second example, a large bank had formed teams to bring many new financial

products to market quickly in a very competitive environment, but those teams were
encountering a high percentage of failures. The organization's teams were found to be
heavily weighted toward implernenters (Figure 6). Further discussion showed that the
teams often developed new products by rushing from an initial idea directly into im-
plementation, without spending much time in conceptualization and optimization.
Had the teams taken more time for conceptualization, they likely would have identi-
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Figure 5. ScatterDiagram Example # I: Not Enough Generators
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tied more limitations in many new product ideas. With more time in optimization,
they would have reduced the frequency of product flaws reaching the market. By tak-
ing more time through these second and third stages of the process, the teams began
to make wiser choices about which new, fledgling ideas to pursue (and which to ter-
minate) and to develop more reliable product designs formarket testing.
In the third example, a new managing director was hired specifically to develop a

breakthrough product concept and bring it to market. He assembled a team that, in
very little time, created a great new idea. However, the team had subsequently ground
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An organization attempting to establish new financial products quickly in a very competitive
environment, but encountering a high percentage of failures.
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Note: Each. represents an individual's pair of coordinates derived from their score on
the vertical apprehension axis (XT) coupled with their corresponding score on the
horizontal utilization axis (IE).

figure 6. Scatter Diagram Example #2: Not Enough Time Devoted to Conceptualization and
Optimization.

to a standstill. Members failed to attend meetings regularly and several felt that there
was nothing important remaining to be done. Subsequent diagnosis found that all of
the team members whom the managing director had intuitively selected were oriented
toward stages 1 and 2. In Figure 7, the' managing director is the lone individual in
stage 3, and there is no one in stage 4, implementation. He now realized that the team
needed to add people oriented toward stage 3 and especially 4 in order to implement
the new product concept successfully.



A special team of insiders and outsiders formed especially to find a new breakthrough product
idea for an old traditional mid-size company, but now at a standstill.
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Figure 7. Scatter Diagram Example #3: Not Enough Implementers

The fourth example comes from the management team of a small engineering com-
pany that was growing too quickly, allowing many human resource problems to pile
up. The company had more business than it could handle: new engineering projects
were being designed and implemented with customers all over the world. Left uniden-
tified and ignored by the busy management team.: the h-uman resource problems. left
people feeling severely stressed, overworked, and underappreciated. Resulting high
turnover and its deteriorating corporate reputation made it difficult for the company to
hire replacements or new staff. As shown in Figure 8, the management team was un-
balanced, being virtually devoid of generators or optimizers. Most members were im-
plementers or conceptualizers, demonstrating little interest in either surfacing pro-
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blems or solving them. As a first step toward ensuring that it identified and solved im-
portant people problems, the company hired its first human resources manager for this
explicit purpose.

Imple Inenti.-g Generating

E3~ - 5
•
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••

Optimizing
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Note: Each. represents an individual's pair of coordinates derived from their score on
the vertical apprehension axis (XT) coupled with their corresponding score on the
horizontal utilization axis (IE).

Figure 8. Scatter Diagram Example #4: An Imbalance: Not Enough Gnerators or Optimizers

IMPROVING TEAM PERFORMANCE
In a creative organization, everyone is responsible for doing at least one of the four
stages defined by Figure 2. Some people initiate new things. Some are responsible for
understanding and defining new initiatives and planning. Some produce practical so-
lutions to new problems and initiatives. Others are responsible for finishing things off,
or taking action to implement new solutions. If the four-stage process of creativity
outlined above adequately represents the creative process, it would be expected that
teams with a heterogeneous mix of preferred creative process styles (Figure 1) would
significantly outperform teams with a homogeneous mix of creative process styles in

I

• Conceptualizing

J
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innovative work. In the former case, all stages of the process are readily available
within the team. One could also predict that members of homogeneous teams would
experience more satisfaction working with like-minded team mates.
The predictions were confirmed by a study by Basadur and Head (200 I), which as-

sessed groups of MBA students on a problem solving task. Groups consisting of in-
dividuals with different styles (heterogeneous groups) outperformed groups whose
members all had the same style (homogeneous groups). Rated by a judges' panel on
four dimensions of innovative performance, the mean score for the 21 heterogeneous
groups was 4.22 (sd = 0.42) and the mean for the homogeneous groups was 3.69 (sd =
0.64); a statistically significant difference (Student's t = 3.0, P < .01). Asked about
their teamwork experience, individuals in the heterogeneous groups expressed less
satisfaction than those in the homogeneous groups. The mean overall satisfaction for
the 57 participants in the heterogeneous groups was 7.50 (sd = 1.98) compared to 8.15
(sd = 1.32) for the 85 participants in the homogeneous groups; a statistically signi-
ficant difference (Student's t = 2.2, P < .05).
Heterogeneity is often an inherent characteristic of cross-functional teams, as peo-

ple in various occupations favor different creative process capture styles. For example,
people in industrial engineering, training and development, and other improvement
and change-initiation departments often favor the generator style. Employees in mar-
ket research, strategic planning, and R&D often favor conceptualizing. People in ac-
counting, finance, engineering, and systems development gravitate toward optimizing.
People in manufacturing production, logistics/distribution/warehousing, sales, admi-
nistrative support, customer service, and operations favour implementation. No matter
which process style an individual prefers, however, a team's members have to learn to
use their differences to advantage. Teams, especially those involved in continuous im-
provement ··and innovation, require a mix of people who enjoy working in different
steps around the Creative Problem Solving process: finding new problems and oppor-
tunities, clarifying and refining those problems and creating ideas, developing prac-
tical solutions and plans, and making new solutions work. Whether in teams or not,
helping individuals learn to shift among orientations also ensures that the entire orga-
nization has a complete blend of process styles. In fact, an individual's dominant ori-
entation is less important than their ability to shift among the different orientations.
Preferences for certain stages within the innovation process are not static "traits," but
dynamic "states." Individuals can learn to work in any of the four creative problem
solving stages in order to complement others in a given situation.

CONCLUSIONS
Theorizing about creativity in psychology has until now been characterized by a pro-
liferation of models and a diversity of construct definitions. A central problem for
creativity researchers has been how to distinguish between the merits of these various
conceptions. Although scientific diversity is laudable, the accumulation of evidence
and understanding can be hindered considerably when different theories each use
their own language, and scientific progress in this area seems to have been limited by,
amongst other things, our inability to test competing theories of creativity against
each other. What is now needed is a recognition that many features of these alterna-
tive theories are in fact redundant with each other, and that many of the apparent dif-
ferences between them are simply differences of nomenclature.
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The present paper has sought to address this issue by identifying four basic under-
lying mental operations (two modes of knowledge Apprehension and two modes of
knowledge Utilization) and showing that several of the most influential theories of
creativity can be successfully discussed in terms of these operations. We further sug-
gest that these four operations provide a sound basis for a dynamic model of the cre-
ative process that adequately describes the stages of creative problem discovery, defi-
nition and solution, and solution implementation, and that has practical relevance for
the process of creative problem solving and innovation in organizations.
This work is far from complete. In particular, the primacy of these four operations

would be greatly strengthened by demonstrating that they are mental dispositions that
either persist over time or change in predictable ways; that they may be identified in
multiple cultural or ethnic groups irrespective of language; and that they may be de-
monstrated to have either a biological or a developmental basis.

REFERENCES
Ackoff, R. L. (1979). The future of operational research is past Journal of Opera-

tional Research Society, 30, 93-104.
Akbar, H. (in press). The endogenous nature of knowledge transformation: Towards

an integrated model of organizational learning and knowledge levels. Journal of
Management Studies.

Amabile, T. M. (1988). A model of creativity and innovation. In B.M. Staw and L.L.
Cummings (Eds.), Research in organizational behavior, Vol. 10. Greenwich,
CT: JAI Press, pp. 123-167.

Argyris, C. (1976). Single-loop and double-loop models in research on decision
making. Administrative Science Quarterly, 21, 363-77.

Argyris, C. (1976). Double-loop learning in organizations. Harvard Business Review,
55, 115-125.

Basadur, M. S. (1974). Think orsink. The Deliberate Methods Change Bulletin, July-
September, Procter & Gamble Management Systems Division, Cincinnati, Ohio.

Basadur, M. S. (1979). Training in creative problem solving: Effects on deferred
judgment and problem finding and solving in an industrial research organization.
Doctoral Dissertation, University of Cincinnati, December.

Basadur, M. S. (1981). Training in creative problem solving and measuring improve-
ment. Engineering Digest, 27 (3), Toronto, Ontario.

Basadur, M. S. (1983). Employee involvement creative problem-solving workshop. In
Ford education and training catalog, Ford Education and Personnel Research
Department, Dearborn, MI, September, 115.

Basadur, M. S. (1992). Managing creativity: A Japanese model. Academy of Manage-
ment Executive, 6 (2), 29-42.

Basadur, M. S. (1994). Managing the creative process in organizations. In Problem
finding, problem solving, and creativity, MJ. Runco (Ed.). New York: Ablex.

Basadur, M. S. (1995). The power of innovation. London, UK: Pitman Professional
Publishing.

Basadur, M. S., Ellsperrnann, S. J., and Evans, G. W. (1994), "A New Methodology
for Formulating Ill-structured Problems," OMEGA: The International Journal of
Management Science, 22, 627-645.

Ir



38 BASADUR, GELADE

Basadur, M. S. & Finkbeiner, C. T. (1985). Measuring preference for ideation in crea-
tive problem solving training. Journal of Applied Behavioral Science, 21 (1), 37-
49. ~

Basadur, M. S., Graen, G. B., & Green, S. G. (1982). Training in creative problem
solving: Effects on ideation and problem finding in an applied research organi-
zation. Organizational Behavior and Human Performance, 30, 41-70.

Basadur, M. S. & Head, M. (2001). Team performance and satisfaction: A link to
cognitive style within a process framework. Journal of Creative Behavior, 35, 1-
22.

Baumard, P. (1999). Tacit knowledge in organizations. Thousand Oaks, CA: Sage.
Bruner, J. S. (1960). Essaysfor the left hand. New York: Atheneum.
Bruner, J. S. (1966). Toward a theory of instruction. New York: W.W. Norton.
Carlsson, B., Keane, P., & Martin, J. B. (1976). R&D organization as learning

systems. Sloan Management Review, Spring.
Cheng, Y. & Yan de Yen, A. H. (1996) Learning the innovation journey: Order out

of chaos? Organization Science, 7,593-614.
Chesbrough, H. W & Teece, D. J. (1996). When is virtual virtuous? Organizing for

Innovation. Harvard Business Review, September-October, 65-73.
Cooper, R. G. (1993). Winning at new products Accelerating the process from idea

to launch. Reading, MA: Perseus Books.
Dibella, A. r., Nevis, E. c.. & Gould, lM. (1996). Understanding organizational

learning capability. Journal of Management Studies, 33 (3), May, 361-79.
Davis, S. & Botkin, J. (1994). The coming of knowledge-based business. Harvard

Business Review, September-October, 165-70.
Descartes, K. (1641/1984). Philosophical writings: Vol. 2. Meditations on first

philosophy. Cambridge, England: Cambridge University Press. (Original work
published 1641).

Drucker, P. F. (1998). The coming of new organization. Harvard Business Review on
Knowledge Management. Harvard Business School Press, 1-12.

Eisenhardt, K. & Tabrizi, B. (1995). Accelerating adaptive processes: Product inno-
vation in the global computer industry. Administrative Science Quarterly, 40, 84-
110.

Farnham-Diggory, S. (1972). Cognitive processes in education. New York: Harper &
Row.

Fiol, C. M. & Lyles, M. A. (1985). Organizational learning. Academy of Management
Review, 10,803-13.

Flavell, J. H. (1963). The developmental psychology of Jean Piaget. Princeton, NJ:
D. Yan Nostrand Company, Inc.

Fordham, F. (1953). An introduction to Jung's psychology. New York: Penguin Books.
Getzels, J. W. (1975). Problem finding and the inventiveness of solutions. The Jour-

nal of Creative Behavior, 9,12-18.
Gordon, W. J. J. (1956). Operational approach to creativity. Harvard Business Review,

9 (I).
Gordon, W. J. J. (1971). The metaphorical way. Cambridge, Massachusetts: Porpoise

Books.
Guilford, J. P. (1950). Creativity. American Psychologist, 5, 555-454.
Guilford, J. P. (1967). The nature of human intelligence. New York: McGraw-HilI.



Harvey, O. J., Hunt, D. & Shroeder, H. (1961). Conceptual systems and personality
organization. New York: John Wiley.

Hatfield, G. (1998). Kant and empirical psychology in the 18th century. Psycholo-
gical Science, 9, November.

Howells, J. (1996). Tacit knowledge, innovation and technology transfer. Technology
Analysis and Strategic Management, 8, 91-106.

Hyde, M. & McGuinness, M. (1994). Introducing Jung. New York: Totem Books.
Isaksen, G. S. & Treffinger, D. J. (1985) Creative problem solving. The basic course.

Buffalo, NY: Bearly.
Jackson, P. W. & Messick, S. (1964). The person, the product and the response:

Conceptual problems in the assessment of creativity. Princeton, NJ: Educational
Testing Service.

Joyner, R. & Tunstall, K. (1970). Computer augmented organizational problem solv-
ing. Management Science, 17,212-225.

Kabanoff, B. & Rossiter, J. R. (1994). Recent developments in applied creativity.
International Review of Industrial and Organizational Psychology, 9, 283-324.

Kant, I. (1798/1978). Anthropology from a pragmatic point of view. Translated by
Victor Lyle Dowdell. revised and edited by Hans H. Rudnick. Carbondale and
Edwardsville: Southern Illinois University Press.

Kim, D. H. (1993). The link between individual and organizational learning. Sloan
Management Review, 35 (I), 37-50.

Kolb, D. A. (1976). Learning style inventory technical manual. Boston, MA: McBer.
Lall, S. (Ed.) (1985). Multinational technology and exports: Selected papers Mac-

mi IIan Press.
Lam, A. (2000). Tacit knowledge, organizational learning and societal institutions: an

integrated framework. Organization Studies. 21,487-513.
Land, E. (1972). From Sean Callahan's article Dr. Land's magic camera. Life Ma-

gazine, 27 October, 42.
Leavitt, H. J. (1975). Beyond the analytic manager. California Management Review.
Lehmann-Haupt, C. (2000). Logician ranked among century's top thinkers. New York

Times and Toronto Globe and Mail, December.
Leroy, F. & Rarnanantsoa, B. (1997). The cognitive and behavioral dimensions of

organizational learning in a merger: an empirical study. Journal of Management
Studies. 34, 871-894.

Levitt, T. (1963). Creativity is not enough. Harvard Business Review.
Livingston, I.S. (1971). Myth of the well-educated manager. Harvard Business

Review, Jan-Feb, 79-89.
Machlup, F. (1984). Knowledge: its creation, distribution, and economic significance.

Volume Ill, in The Economics of Information and Human Capital. Princeton
University Press.

Mackworth, N. H. (1965). The American Psychologist, 20, 51.
Maier, N. R. F. (1967). Assets and liabilities in group problem solving: The need for

an integrative function. Psychological Review, 74, 239-249.
McGrath. R. G. (2001). Exploratory learning, innovative capacity, and managerial

oversight. Academy of Management Journal, 44, 118-131.
McTaggart, R. (1997). Revitalizing management as a scientific activity. Management

Learning, 28; 177-195

MODELING APPLIED CREA TIVITY AS A COGNITIVE PROCESS 39

1

i..



40 BASADUR, GELADE

Meeker, M. N. (1969). The structure of intellect: Its interpretation and uses. Colum-
bus OH: Charles E. Merrill Publishing Company.

M intzberg, H. (198'9). Mintzberg on management: Inside our strange world of or-
ganizations. Monroe, LA: The Free Press.

Mort, P. E. (1972). The characteristics of effective organizations. New York: Harper
and Row.

Myers, I. B. (1994). Introduction to type. rs" ed., European English Version.) Oxford:
Oxford Psychologists Press.

Nelson, R. R. & Winter, S. G. (1982). An evolutionary theory of economic change.
Cambridge, MA: Harvard University Press.

Nonaka, I. (1991). The knowledge-creating company. Harvard Business Review,
November - December, 96-104.

Nonaka, I. (1994). A dynamic theory of organizational knowledge creation. Organ-
ization Science, 5, 14-37.

Nonaka, I. & Takeuchi, H. (1995). The knowledge creating company How Japanese
companies create the dynamics of innovation. New York: Oxford University
Press.

Osborn, A. F. (1953). Applied imagination' Principles and procedures of creative
problem-solving. New York: Charles Scribner's Sons.

Osborn, A. F. (1963). Applied imagination. New York, NY: Charles Scribner's
Sons.

Parnes, S. J., Noller, R. B., & Biondi, A. M. (1977). Guide to creative action. New
York, NY: Charles Scribner's Sons.

Polyani, M. (1962). Tacit knowing. Review ofModern Physics. 34,601-16.
Polyani, M. (1966). The logic of tacit inference. Philosophy. 41, 1-18.
Rickards, T. R. (1994). Creativity from a business school perspective: Past, present,

and future. In S.G. Isaksen, M.C. Murdock, R.L. Firestien, & OJ. Treffinger
(Eds.), Nurturing and developing creativity.' The emergence of a discipline (pp.
155-176). Norwood, NJ: Ablex.

Schwab, J. J. (1969). The practical: A language for curriculum. The School Review,
78, 1-23. -

Shrivastava, P. (1983). A typology of organizational learning systems. Journal ofMa-
nagement Studies, 20, 1-28.

Simon. H. A. (1960). The new science of management decision. Englewood Cliffs,
NJ: Prentice-Hall.

Simon, H. A. (1977). The new science a/management decisions. Englewood Cliffs,
NJ: Prentice-Hall.

Simon, H. A., Newell, A., & Shaw, J. C. (1962). The processes of creative thinking.
In H.E. Gruber, G. Terrell, & M. Wertheimer (Eds). Contemporary approaches
to creative thinking (pp. 63-119). New York: Lieber-Atherton.

Stake, R. E. (1978). The case study method in social enquiry. Educational Resear-
cher. 7, 5-8.

Sternberg, R. J. (1985). Beyond IQ. A triarchic theory ofhuman intelligence. ew
York: Cambridge University Press.

Sternberg, R. J. (1988). The triarchic mind: A new theory of human intelligence. ew
York: Viking.

Sternberg, R. 1. (1996). Successful intelligence: How practical and creative intelli-
gence determine success in life. New York: Simon & Schuster.



MODELING APPLIED CREATIVITY AS A COGNITIVE PROCESS 41

Sternberg, R. J., O'Hara, L. A., Lubart, T. L (1997). Creativity as investment. Cali-
fornia Management Review, 40, 8-21.

Strydorn, P. D. F. (1994). The economics of information. In Boettke, Peter J. (Ed.),
The Elgar companion to Austrian economics. Edward Elgar, 162-166.

Thorndike, E. L. (1931). Human learning. Cambridge, MA: The M.LT. Press.
Wakefield, J. F. (1991). The outlook for creativity tests. Journal of Creative Behavior,

25, 184-193.
Wallas, G. (1926). The art of thought. New York: Harcourt Brace.
Weick, K. E. (1979). The social psychology of organizing. Reading, MA: Addison-

Wesley.
Winter, S. G. (1987). Knowledge and competence as strategic assets. In Teece, D. J.

(Ed.), The competitive challenge. Cambridge, MA: Ballinger, p. 159.

Key words: Innovation, Applied creativity, Problem finding, Styles of creativity, Pro-
blem generation, Creative problem solving profile, Creative thinking, Cognitive
style, Vocational interests, Learning style

'1
I
-T

I


