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In this paper, I will question the traditional definition according to which the creative process is the
solving of especially complex problems. After a brief introduction, I aim to show that every instance
of successful problem solving constitutes a creative process which results in a creative product. In
this view, the conventionally assumed relationship of creativity and problem solving is reversed,
for creativity is not regarded as a special case of problem solving but (successful) problem solving
is regarded as creativity.

Creativity is considered one of the most important human competencies. It is the basis for
extraordinary achievements in the arts and sciences, and enables people to adapt to changing
demands (Baas et al., 2015). As creativity is among the currently most valued and desired abilities,
researchers try to understand how it works and how it can be promoted. Research in this field
is traditionally divided into the four strands creative person, creative process, creative press,
and creative product, which Rhodes (1961) terms the “Four Ps” of creativity. Recently, creative
persuasion, and creative potential have evolved as further areas of interest (Runco and Kim, 2011).
The creative product takes a superior role among these strands insofar as all other lines of creativity
research depend on the creative product (Groeben, 2013b): A creative person is thought of as
someone who often comes up with creative ideas, i.e., someone who generates many creative
products. Likewise, the creative process is usually defined as comprising all mental and behavioral
events by which a person fabricates a creative product. Creative press refers to the properties of an
environment which fosters or impairs the generation of a creative product. Creative persuasion
is the extent to which the perception or use of a creative product changes recipients’ beliefs.
And finally, the creative potential is the capacity of a person to generate many creative products.
Consequently, although this essay deals with the creative process, the creative product must also
be kept in mind. The creative product is commonly defined as follows: A product is creative, if it
is both novel and useful. The combination of novelty and usefulness is sometimes called effective
novelty (Cropley, 2011).

While in earlier times, especially around 1800, only “real geniuses” were considered capable of
generating creative products, creativity research has been dominated by a general democratization
from about 1950 onwards (Groeben, 2013a). Nowadays it is commonly assumed that, in principle,
everyone can be creative, albeit not to the same degree, as there will always be differences
between subjects regarding the frequency and quality of creative products they generate (Cropley,
2011; Groeben, 2013a). The democratization of creativity necessitated a reconsideration of the
definition of the creative product. Up to that point, it was understood that only “absolutely”
novel products, i.e., ideas new to everyone in a society or even in the world, meet the
requirements of a creative product. But with the change in perspective, this definition had
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to be extended to include products which are not necessarily new
to all members of society but only to some, or in the extreme
case, only to the individual who created the product. In line with
this reasoning, Boden (1994) distinguishes between historical
novelty as contributing to historical creativity (“H-creativity”)
and personal novelty as contributing to personal creativity (“P-
creativity”). Likewise, the view which deals exclusively with
socially relevant achievements and the perspective that includes
personally relevant achievements are often differentiated and
symbolized as Big C and little c, respectively (Kaufman and
Beghetto, 2009).

Having introduced some important concepts, I will now turn
to the gist of this essay: the creative process. Various models
conceive of the creative process as consisting of a series of phases,
a notion which is often traced back to Wallas (1926). Most
of the models include the four stages preparation, incubation,
illumination, and verification. Preparation is a stage of intense
conscious work during which information is looked for and
a problem is formulated. During incubation, the problem is
not consciously dealt with. Instead, unconscious processes can
be at work and combine relevant pieces of information which
were gathered during preparation. Illumination is characterized
by a sudden insight into the solution of the problem, often
referred to as “Aha!” experience (Kim, 2009). The verification
stage is required to check and elaborate the solution. Since
Wallas’ proposition, many conceptualizations of the creative
process have been put forward (e.g., Suler, 1980; Rothenberg,
1996; Simonton, 2003; Nijstad et al., 2010; Allen and Thomas,
2011). In what follows, I will comment on the widely held
assumption that the creative process is a special form of problem
solving, which is also referred to as creative problem solving (e.g.,
Treffinger and Parnes, 1979; Carson and Runco, 1999). More
precisely, my deliberations will focus on a specific version of this
hypothesis according to which the creative process is the solving
of complex/dynamic problems (overview: Groeben, 2013b).

Before contesting this view, it is necessary to outline some
basic assumptions which are held in problem solving research.
This field of research typically makes a distinction between
problems and tasks, so as to clarify its subject matter. According
to a classic definition, a problem “arises if a living creature
has a goal but does not know how this goal is to be reached”
(Duncker, 1945, p. 1). Accordingly, the subject cannot achieve
the desired goal simply by acting but needs to have recourse to
thinking. If, on the other hand, a person wants to achieve a goal
and is in principle familiar with steps leading toward that goal,
then the person is dealing with a task as opposed to a problem
(Groeben, 2013b). Whether or not a desired aim constitutes a
problem depends, among other things, on the subject’s skills
(Funke, 2003). Solving the term 239–14, for instance, constitutes
a (very easy) task for a vast majority of adults: Even if they
cannot retrieve the solution directly from memory, they know
the rules of subtraction, and these rules can be immediately
applied in order to arrive at the solution. For preschoolers,
however, this calculation constitutes a (most likely unsolvable)
problem, because most of them do not know how to subtract
multi-digit numbers. Hence, solving tasks involves procedures
which are generally known to the subject, but solving problems

involves procedures which are generally not known and therefore
novel to the subject. Apart from the distinction between tasks
and problems, problem solving researchers distinguish between
different types of problems. Among these distinctions the one
between simple/static and complex/dynamic1 problems is of
special importance to creativity research, because the creative
process is often conceived of as the solving of complex problems.
Although the properties of these and other types of problems
are quite explicitly described in the literature, it is as yet unclear
to what extent differences in problem characteristics correspond
to differences in the solution process (Funke, 2006). Therefore
we still do not know which cognitive processes are involved
in solving simple vs. complex problems, and even less whether
the solution of complex problems, for instance, always requires
more complex cognition than the solution of simple problems
(Funke, 2010). This can be illustrated with two examples: In the
Travelling Salesman Problem (TSP), a list of locations and the
distances between each pair of locations are given. The aim is to
find the shortest route that visits each location exactly once and
returns to the starting point. Although the TSP meets the criteria
of a static problem, it seems to require very complex cognitive
processes, for no algorithm has been found yet which always
yields the optimal solution. On the other hand, the handling
of continually developing and advancing technical devices, such
as smartphones, computer systems, or vending machines, is
classified as dynamic problem solving (Greiff et al., 2012). Such
problems, however, are often—albeit not always—solved quite
quickly and without greater efforts as part of an everyday routine,
which suggests that their solution does not necessarily involve
very complex procedures.

In what way, then, does the creative process resemble problem
solving? At the beginning of a creative process, there is always
some kind of deficiency, for which the subject does not know
a remedy. Thus, the creative process starts with a problem, and
it is commonly accepted that a creative product is generated by
means of problem solving. However, if one bears in mind that
the understanding of creativity has been generally democratized,
certain objections can be put forward against the view that only
the solution of particularly difficult or complex problems may
lead to creative products.

As elaborated above, the differentiation between simple
and complex problems has proven beneficial for determining
the characteristics of these two problem types. However, this
distinction does not seem to help identifying the cognitive and
behavioral processes with which various problems are solved—
and this is exactly what one aims at when examining the creative
process. If the analysis of the creative process is restricted to
complex problem solving, which appears to be common practice
in contemporary creativity research, problem types which at
first glance do not seem to involve complex cognitive processes
and hence do not seem to imply creativity may be excluded
from the analysis, although their solution may in fact require
a lot of creativity. If one follows this line of argument, the

1Funke (2003) suggests that simple problems should be termed static and complex

problems dynamic. Hence, the terms simple/static problem and complex/dynamic

problem are used interchangeably in this essay.
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assumption that the creative process is the solution of complex
problems needs to be modified and the creative process needs to
be regarded as problem solving. In other words, problem solving
has to be considered a necessary condition of the creative process.

In my view, however, this modified notion of the creative
process can be challenged as well, and we even have to go one
step further. For, if the above question “In what way does the
creative process resemble problem solving?” is reversed to “In
what way does problem solving resemble creativity?,” it becomes
obvious that every instance of successful problem solving implies
a creative process, given that one follows the democratization of
creativity and admits P-creativity: The solution of a problemmust
be new to the solver, because if the subject had been acquainted
with the solution from the outset, it would not be a problem,
but a task (see above). Thus, every solution of a problem is novel
(to the subject). In addition, the solution of a problem is always
useful; otherwise the problem would not have been successfully
solved. This means that all problem solutions meet the criterion
of effective novelty and hence are creative products. And as the
procedures yielding a creative product are said to constitute a
creative process, successful problem solving can be regarded as a
creative process. It can be deducted, then, that the conventionally
held relation between creativity and problem solving is reversed,
in that the creative process does not constitute a special case of
problem solving, but successful problem solving can be regarded
as a sufficient condition of the creative process.

What conclusions can be drawn from this line of argument?
The first consequence is that the view of the creative process
must be changed in the direction of further democratization
and demystification. At present, it is accepted that the creative
process does not involve any mystic or godlike properties (Kim,
2009), but, following the above deliberations, one would have
to go further and regard the creative process as no more than
regular problem solving. Hence, designations such as creative
problem solving appear to contain a redundancy. Second, a
closer cooperation of creativity research and problem solving

research suggests itself. If the creative process is the same as
problem solving, then scientific investigations should examine
it as such, using appropriate methods, i.e., the methods of
problem solving research. This does not mean that we can now
dispense with creativity research altogether. Rather, one should
bear in mind what both research traditions have in common
and how each could benefit from the other. Third, once a new
perspective of the creative product and the creative process has
been discussed, this may also have ramifications for the two
remaining strands of creativity research, the creative person and
creative press. If the creative product and process can be seen
from the perspective of problem solving research, could this also
apply to the creative person and the creative press? Can creative
persons be viewed as sharing relevant traits with persons who
like to solve problems and often do so? Can the creative press be
compared to an environment which promotes problem solving?
I would like to suggest that creativity research could obtain
more differentiated knowledge of its field if it investigated to
what extent creativity is different from or identical with problem
solving.

AUTHOR CONTRIBUTIONS

LW contributed to the work in the following ways: conception
of the work; drafting and revising it critically for intellectual
content; approval of the final version to be published; agreement
to be accountable for all aspects of the work in ensuring that
questions related to the accuracy or integrity of any part of the
work are appropriately investigated and resolved.

ACKNOWLEDGMENTS

The topic of this essay was part of the author’s Ph.D. thesis
defense. I would like to thank Ursula Christmann, Joachim
Funke, Norbert Groeben, and Rüdiger Heim for dedicated and
inspiring discussions.

REFERENCES

Allen, A. P., and Thomas, K. E. (2011). A dual process account of creative thinking.

Creat. Res. J. 23, 109–118. doi: 10.1080/10400419.2011.571183

Baas, M., Nijstad, B. A., and De Dreu, C. K. W. (2015). Editorial: the cognitive,

emotional and neural correlates of creativity. Front. Hum. Neurosci. 9:275. doi:

10.3389/fnhum.2015.00275

Boden, M. A. (1994). “What is creativity?,” in Dimensions of Creativity, ed M. A.

Boden (Cambridge, MA: MIT Press), 75–118.

Carson, D. K., and Runco, M. A. (1999). Creative problem solving and problem

finding in young adults: interconnections with stress, hassles, and coping

abilities. J. Creat. Behav. 33, 167–188. doi: 10.1002/j.2162-6057.1999.tb01195.x

Cropley, A. J. (2011). “Definitions of creativity,” in Encyclopedia of Creativity, 2nd

Edn., eds M. A. Runco and S. R. Pritzker (London: Elsevier), 358–368.

Duncker, K. (1945). On problem-solving. Psychol. Monogr. 58, i–113. doi:

10.1037/h0093599

Funke, J. (2003). Problemlösendes Denken [Problem-Solving Thinking], 1st Edn.

Stuttgart: Kohlhammer.

Funke, J. (2006). “Komplexes problemlösen [Complex problem solving],” in

Denken und Problemlösen [Thinking and Problem Solving], ed J. Funke

(Göttingen: Hogrefe), 375–446.

Funke, J. (2010). Complex problem solving: a case for complex cognition? Cogn.

Process. 11, 133–142. doi: 10.1007/s10339-009-0345-0

Greiff, S., Wüstenberg, S., and Funke, J. (2012). Dynamic problem solving:

a new assessment perspective. Appl. Psychol. Meas. 36, 189–213. doi:

10.1177/0146621612439620

Groeben, N. (2013a). “Diesseits des Genialen: Kreativität als anthropologisch-

historische Zielperspektive [On this side of the ingenious: Creativity as

an anthropologic-historic prospect],” in Die Entwicklung der Psyche in der

Geschichte der Menschheit [The Evolution of the Mind in Human History], ed

G. Jüttemann (Lengerich: Pabst), 230–241.

Groeben, N. (2013b). Kreativität: Originalität diesseits des Genialen [Creativity:

Originality on this Side of the Ingenious]. Darmstadt: Primus.

Kaufman, J. C., and Beghetto, R. A. (2009). Beyond big and little: the four c model

of creativity. Rev. Gen. Psychol. 13, 1–12. doi: 10.1037/a0013688

Kim, K. H. (2009). “Creative problem solving,” in Encyclopedia of Giftedness,

Creativity, and Talent, ed B. A. Kerr (London: SAGE), 188–191.

Nijstad, B. A., De Dreu, C. K., Rietzschel, E. F., and Baas, M. (2010).

The dual pathway to creativity model: creative ideation as a function of

flexibility and persistence. Eur. Rev. Soc. Psychol. 21, 34–77. doi: 10.1080/

10463281003765323

Rhodes, M. (1961). An analysis of creativity. Phi Delta Kappan 42, 305–310.

Frontiers in Psychology | www.frontiersin.org 3 March 2016 | Volume 7 | Article 488

http://www.frontiersin.org/Psychology
http://www.frontiersin.org
http://www.frontiersin.org/Psychology/archive


Wimmer Problem Solving as Creativity

Rothenberg, A. (1996). The Janusian process in scientific creativity. Creat. Res. J. 9,

207–231. doi: 10.1080/10400419.1996.9651173

Runco, M. A., and Kim, D. (2011). “The four Ps of creativity: person, product,

process, and press,” in Encyclopedia of Creativity, 2nd Edn., eds M. A. Runco

and S. R. Pritzker (London: Elsevier), 534–537.

Simonton, D. K. (2003). Scientific creativity as constrained stochastic behavior:

the integration of product, person, and process perspectives. Psychol. Bull. 129,

475–494. doi: 10.1037/0033-2909.129.4.475

Suler, J. R. (1980). Primary process thinking and creativity. Psychol. Bull. 88,

144–165. doi: 10.1037/0033-2909.88.1.144

Treffinger, D. J., and Parnes, S. J. (1979). Creative problem solving for

gifted and talented students. Roeper Rev. 2, 31–32. doi: 10.1080/

02783198009552477

Wallas, G. (1926). The Art of Thought. New York, NY: Harcourt, Brace and

Company.

Conflict of Interest Statement: The author declares that the research was

conducted in the absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

Copyright © 2016Wimmer. This is an open-access article distributed under the terms

of the Creative Commons Attribution License (CC BY). The use, distribution or

reproduction in other forums is permitted, provided the original author(s) or licensor

are credited and that the original publication in this journal is cited, in accordance

with accepted academic practice. No use, distribution or reproduction is permitted

which does not comply with these terms.

Frontiers in Psychology | www.frontiersin.org 4 March 2016 | Volume 7 | Article 488

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://www.frontiersin.org/Psychology
http://www.frontiersin.org
http://www.frontiersin.org/Psychology/archive

	Problem Solving As a Sufficient Condition of the Creative Process: A Case for Closer Cooperation of Creativity Research and Problem Solving Research
	Author Contributions
	Acknowledgments
	References


