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Abstract

This paper provides a brief introduction to the field of creativity studies. After more than 60 years of scientific study, there is
much that has been learned about how to teach and facilitate creative thinking. We review some of the well-known methods
for fostering creativity on demand, as well as the research that has explored the efficacy of these approaches.
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1. INTRODUCTION

Recent years have witnessed a burgeoning interest in the topic
of creativity among individuals in universities, organizations,
and schools. The increased level of interest by those in aca-
deme is perhaps best exemplified by the growth in refereed
journals dedicated specifically to creativity research. A little
more than 40 years ago the first academic journal in the field
of creativity, The Journal of Creative Behavior, was launched.
There was about a 20-year gap before the next creativity
journal came along, and since then, a total of six journals
have been regularly published. An examination of the table
of contents for these journals would suggest that on an annual
basis these six publications yield about 140 scholarly papers
on the topic of creativity.

With the advent of the innovation economy those in indus-
try have turned their attention to understanding how creativity
in organizations might be used to their competitive advantage
(Janszen, 2000). To that end, a number of recent books now
position creativity as a core business skill (e.g., see Jay, 2000;
Mauzy & Harriman, 2003; Gogatz & Mondejar, 2005;
Bilton, 2007). It is widely touted (Rickards, 1996) and dem-
onstrated through a small number of empirical studies that
creativity—the production of original ideas that are made
useful—is central to innovation (Blau & McKinley, 1979;
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Bharadwaj & Menon, 2000; Soo et al., 2002). Simply put,
without creativity there is no innovation.

Although the recent interest among those in business has in-
tensified, the view that creative thinking plays a crucial role in
the workplace is not new. In a book published more than 50
years ago, Applied Imagination: Principles and Procedures of
Creative Problem-Solving, Osborn (1953) outlined the strate-
gies he developed within his advertising firm to facilitate crea-
tive thinking. This work is perhaps best known for the introduc-
tion of brainstorming, one of the most widely disseminated
methods useful in the deliberate provocation of creative thought.
Although Osborn’s creative problem solving (CPS) process
grew out of his experiencies in industry, his main concern was
to develop strategies that would be useful in sustaining and
developing creative-thinking skills among students. Educational
reports published over the last 20 years have consistently iden-
tified creative thinking and problem solving as among the most
crucial skills necessary for success in today’s workplace, and
thus have called on educational institutions to do more to
promote these abilities (Carnevale et al., 1990; Secretary’s Com-
mission on Achieving Necessary Skills, 1991; Partnership for
21st Century Skills, 2008). More broadly, Puccio and Murdock
(2001) have argued that creative thinking is an essential life skill.
Given the important role creativity plays in modern day life, the
remainder of this paper explores methods designed to foster
creativity on demand, that is, creative process models and pro-
cedures that have democratized creativity. These approaches
are designed to make creative thinking pedictable, teachable,
repeatable, and accessible for all, not just for the gifted few.
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2. CPS

As noted earlier, CPS is one of the earliest published creative-
process models. Since Osborn (1953) introduced CPS it has
been one of the most widely adopted and thoroughly researched
creative-process models (Isaksen & Treffinger, 2004; Puccio
et al., 2005). As a creative-process model with a more than
50-year history, CPS has been subjected to ongoing develop-
ment and continuous refinement (Isaksen & Treffinger, 2004;
Puccio et al., 2005; Puccio & Cabra, 2009). The current version
of CPS, which is used at Buffalo State’s International Center for
Studies in Creativity, is called the thinking skills model (Puccio
etal., 2007). It features the following steps: exploring the vision,
formulating challenges, exploring ideas, formulating solutions,
exploring acceptance, and formulating a plan. These steps are
organized into three main stages of operation known as clarifi-
cation (exploring the vision and formulating challenges), trans-
formation (exploring ideas and formulating solutions), and
implementation (exploring acceptance and formulating plans).
One meta-cognitive step, called assessing the situation, is used
to help individuals and groups determine where to begin in
CPS and then how to proceed through the steps and stages
of this creative process.

This version is referred to as the thinking skills model, as
both the thinking and affective skills developed through and
employed by CPS are identified and described. Specific
thinking and affective skills are associated with each step of
the process. For instance, exploring the vision requires vision-
ary thinking (cognitive skill) and dreaming (affective skill),
while exploring acceptance relies on contextual thinking (cog-
nitive skill) and sensitivity to environment (affective skill).
Puccio et al. (2007) maintain that interplay between cognition
and emotion is necessary to produce creative outcomes.

Although the structure of the CPS process has varied over
the years, two features have remained constant. First, each
step of the process begins with a divergent phase, the search
for many, novel, and diverse options, which is followed by a
convergent phase, the identification, and development of the
most promising alternatives. This balance between divergent
and convergent thinking is the hallmark of the CPS process.
In this manner, individuals and groups are encouraged to first
suspend their judgment to strive for many diverse and original
options, and then to use affirmative judgment to select and de-
velop the most promising options in each step of the process.
This sequence of thought is crucial in avoiding premature
closure. Second, the process includes efforts to clarify the
problem, generate ideas, develop solutions and plan for action,
which closely parallels descriptions of the stages included in
individuals’ natural creative process efforts. In this way, CPS
is intended to provide individuals and groups with an explicit
creativity model that parallels how the mind naturally thinks.

Two meta-analytic studies have confirmed the efficacy of
CPS. Using the Torrance Tests of Creative Thinking (Tor-
rance, 1974) as the common metric to compare creative process
models, Rose and Lin (1984) found CPS to be among the most
successful approaches. As these authors concluded, “The pro-
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gram with the most consistent impact on TTCT [Torrance Tests
of Creative Thinking] scores is Osborn-Parnes CPS” (p. 16).
In a more recent meta-analytic study, Scott et al. (2004)
reported that creativity training based on cognitive models,
such as CPS, were the most effective at enhancing attitude,
problem solving, creative performance, and divergent thinking.

3. DE BONO TECHNIQUES

One of the most prolific authors in the field of creativity, and
most ardent proponents for the trainability of creativity, is de
Bono (1992). For more than four decades, de Bono has au-
thored books designed to teach readers how to be more crea-
tive. Two of his most well-known concepts are lateral thinking
(de Bono, 1977) and the six thinking hats (de Bono, 1999).
Lateral thinking refers to a shift in thinking or perception—a
complete break from previous thought (de Bono, 1977). In
contrast, vertical thinking is an approach to a problem that is
based on logical thinking. As de Bono described, vertical
thinking is about digging the same hole deeper, whereas lateral
thinking is focused on digging different holes. According to de
Bono, the sudden breakthrough associated with lateral thinking
cannot be produced through logical thinking; therefore, de
Bono has devised strategies designed to help individuals gen-
erate radically new ideas. Such tools include random entry
(i.e., generating ideas for a problem through the use of an object
or a word that is unrelated to the challenge), provocation
(i.e., the use of outlandish statements or wishes to generate
new ideas), and concept fan (i.e., identifying the concept at
the essence of an idea so that new ideas can be generated).

Where lateral thinking offers specific tools, the six hats
method is designed as a framework for the creative process.
Each hat represents a different kind of thinking a person is to
adopt. For instance, the white hat relates to information and
facts. When wearing the red hat, metaphorically speaking, the
person is to focus his or her thinking on the emotional aspects
of asituation. The green hat is associated with creative thinking.
The black hat is concerned with critical analysis, whereas the
yellow hat relates to constructive thinking, a speculative and
positive form of analysis. Finally, the blue hat is most closely
associated with meta-cognitive thinking as it focused on iden-
tifying which hat, that is, specific form of thinking, should be
used and in what sequence. The hats are designed to foster “par-
allel thinking” during group problem solving efforts. The same
hat, or way of thinking, is adopted by all group members, thus
creating a shared focus and a more efficient process.

In her recent review of de Bono’s methods, Dingli (2009) in-
dicated that de Bono places great emphasis on the “practical and
effective application of his methods” (p. 345), as such less ef-
fort has been directed to empirical examination of these
methods. Birdi (2004) carried out an examination of the use
of lateral thinking and six hats in an organizational creativity-
training program. Postprogram analysis showed that de Bono’s
methods significantly improved participants’ knowledge of
creativity techniques and idea generation efforts back at work.
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4. SYNECTICS

Based primarily on the use of analogies, Gordon (1961) intro-
duced a creative process model called Synectics. Gordon
(1961) argued that creative people engage in a thinking pro-
cess based on nonrational, free association models that occur
in the preconscious levels of thought. Synectics was devel-
oped to make this process explicit and to overcome mental
blocks to creative thinking through the use of metaphorical
thinking. To that end, Synectics features a set of thinking
tools that assists problem solvers in creating analogies, such
as direct analogy (i.e., the individual thinks of ways similar
to how problems in technology or biology, e.g., have been
solved), personal analogy (i.e., the individual imagines him/
herself as the problem), symbolic analogy (i.e., the problem
solver uses images that symbolically represent the essence
of the problem under consideration), and fantasy analogy
(i.e., the individual identifies the perfect and most outrageous
solution and then works backward to reach the ideal goal).
Gordon (1974) and Gordon and Poze (1972) have also pub-
lished workbooks containing exercises aimed at improving
individuals’ ability to engage in metaphorical thinking.

Gassmann and Zeschky (2008) wrote a recent article that
carefully examined situations in which analogical thinking
led to a successful new product innovation. These authors
suggested that certain organizational conditions are necessary
to promote effective use of analogies, for instance, efforts to
create analogies must begin with a deep understanding of the
problem and executive leadership must be open to external
solutions. Recent descriptions of this creative process
methodology and its use can be found in Prince (2002), Nolan
(2003), and Rickards (2003).

5. THEORY OF INVENTIVE PROBLEM
SOLVING (TRIZ)

TRIZ is based on objective and repeatable engineering princi-
ples and practices. Altshuller (2001) originally developed his
theory of inventing more than 40 years ago in the former Soviet
Union. He used his own experiences as an inventor and as an
official working in the Soviet Navy patent department to iden-
tify patterns among inventions. As he observed (p. 5),

Technical evolution has its own characteristics and laws . . .
This means that certain regularities exist. If we can find
these regularities, then we can use them to solve technical
problems—by rules, with formulae, without wasting time
on sorting out variants.

As aresult of his analysis of thousands of patents, Altshuller
(2001) was able to identify a set of repeatable patterns that led to
the creation of 40 inventive problem solving principles (Mann,
2001; Moehrle, 2005). These principles are intended to enable
individuals to resolve technical contradictions that are at the es-
sence of the problem. The problem solver simply selects a prin-
ciple that best fits the problem being addressed (Moehrle, 2005).
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Anexample of a TRIZ principle is dynamicity. Here the problem
solver identifies a product’s attributes, then selects one that is
deemed immoveable, and thinks of ways to make it moveable.
Other TRIZ principles include segmentation (i.e., dividing an
object into independent parts), asymmetry (i.e., change shape
of object from symmetrical to asymmetrical), universality
(i.e., make a part perform multiple functions), and nested doll
(i.e., place one object inside of another).

TRIZ has been widely adopted in organizations, and there are
numerous papers that describe the use of this method. Recent
examples of TRIZ applications to various business challenges
are presented in Akay et al. (2008), Chang et al. (2008), and Su
and Lin (2008). Examples of nontechnical applications of TRIZ
can be found in Zhang et al. (2005) and Vincent et al. (2005).
Leon-Rovira et al. (2008) also conducted an empirical study
that tested the impact of TRIZ training on engineering students.

6. DESIGN THINKING

Design thinking represents a departure from those creative
process approaches previously described, primarily as it is
based on visual and empathetic thinking. Interest in design
thinking has exploded in recent years, as evidenced by cover-
age in such popular media outlets as ABC’s Nightline, Busi-
nessWeek, and Harvard Business Review, as well as popular
press books like The Art of Innovation (Kelley, 2001) and The
Opposable Mind (Martin, 2007).

The word design has historically referred to an outcome, an
object, or a building. Fifty years ago a small group of aca-
demics and designers began to jointly consider the common-
ality around the processes used in a range of fields, which led
to the first conference in design methods in 1962 (Cross,
2007). This conference was shortly followed by the introduc-
tion of a number of design-oriented journals, particularly
around engineering and industrial design. As a consequence
of these efforts, design became more of an activity, a verb
that many could apply to a process. During the past decade,
as a result of a movement initially driven by the design con-
sultancy IDEO, a new concept emerged: design thinking. In
2003, IDEO labeled itself a “design thinking” firm. Kelley,
cofounder of IDEO, was quoted in Tischler (2009) as saying
that this was “the most powerful moment that words or label-
ing ever made. . . . Now I am an expert at methodology rather
than a guy who designs a new chair or car” (p. 5).

Brown (2008), the current CEO of IDEO, described design
thinking as “a discipline that uses the designer’s sensibility
and methods to match people’s needs with what is technolo-
gically feasible, and what a viable business strategy can con-
vert into customer value and market opportunity” (p. 86).
Martin, Dean of the Rotman School of Management, who
was instrumental in including design thinking as a core skill
for MBA students, defined design thinking as “the way de-
signers think: the mental processes they use. . . as distinct
from the end result. . .a project-based workflow around
‘wicked’ problems” (Dunne & Martin, 2006, p. 517).
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Brown (2008) described the design thinking process used
at IDEO as a “system of spaces rather than a pre-defined series
of orderly steps” (pp. 88—89). IDEQO’s process comprises the
following elements: the “inspiration” space, which is focused
on understanding the nature of the challenge that requires user
research, creating insights and stories; the “ideation” space,
which is focused on generating, developing, and testing solu-
tions including early prototypes; and (3) the “implementa-
tion” space, which is focused on fine-tuning and evaluating
the elements required to successfully launch the new idea.

There are specific mindsets that are essential to effective
engagement in design thinking. Some of these mindsets
include undertaking a human centered approach, adopting
visual thinking and prototyping, using stories and storytelling,
and leveraging the power of multifunctional teams. We briefly
describe each mindset in turn.

6.1. Human centered and empathetic

Design thinkers have a responsibility to fully understand the
users, defined broadly as all those who may be affected by the
change (Beckman & Barry, 2007). When Procter & Gamble’s
CEO Lafley implemented design thinking, he required that all
the employees view the customer as “the boss” (Lafley & Charan,
2008, p. 34). This required observing and interviewing those af-
fected by the changes “with your own eyes and ears” (Kelley,
2001, p. 28), as well as soliciting feedback throughout the design
thinking process. Patnaik (2009) explains that empathy creates a
win-win strategy for a company, because caring for its cus-
tomers, employees, and community is likely to help develop
solutions that will drive financial success. As Patnaik (2009)
described, “Empathy helps you make sure that you’re in the right
place at the right time to discover your next big opportunity”
(p. 164).

6.2. Visual thinking and prototyping

Visual thinking is highly valued by design thinkers as an al-
ternative to verbal thinking (note that many of the creative
processes previously described are based mainly on verbal
thinking). Described by McKin (1972) as a “meta strategy,”
visualizing thoughts and sketching can help generate new un-
derstanding. Prototyping takes visual thinking to the next
level of development. One mantra at IDEO is “build to learn”
(Kelley, 2001). As Kelley explained, “Quick prototyping is
about acting before you’ve got the answers, about taking
chances, stumbling a little, but then making it right” (p. 107).

6.3. Story and storytelling

Stories alone, or together with prototypes, summarize the es-
sence of a solution, provide a vision for a different future and
create emotional connections that may change behaviors. As
noted by Rodriguez and Jacoby (2007), “Focusing on story-
telling ensures that the essence of the value proposition is
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communicated and understood in a way that allows people
within an organization to learn and act” (p. 57).

6.4. Multifunctional teams

As problems become more complex and as individuals become
more specialized, multifunctional teams are critical to success.
In the Ten Faces of Innovation, Kelley (2005) described inno-
vation as the “a team sport” (p. 262) that should include players
with 10 distinct and complementary innovation roles (such as
the Anthropologist, the Director or the Caregiver). Buxton
(2007) highlighted teamwork as a key factor in the iPod suc-
cess and explained that “Everyone is essential, but no person
or group is sufficient on his or her own” (p. 53).

Among the many advances within the past 50 years, design
thinking has evolved from the world of products to the world
of services to changing organizations. As a consequence, de-
sign thinking has been embraced by consulting practices,
teaching institutions such as the Stanford d.school, Rotman
School of Management, and Chicago Institute of Design,
along with major companies such as P&G and Microsoft.

7. FUTURE TRENDS IN DELIBERATE
CREATIVITY METHODS

In the next 5 years technology will transform the field of crea-
tivity in unimaginable ways. Therefore, we close this article
by describing three future trends that may serve to shape
the deliberate application of creativity. The first trend is the in-
tegration of technology such as software programs that mimic
the stages of the creative process. The second trend is the use
of virtual environments. The third trend is the use of touch pro-
jection such as holographs and multitouch screens.

7.1. Integration of technology

Increasingly open-sourced computer programs are finding
their way into creative process methods. For example, Tufts
University developed the Visually Understanding Environment
that permits multiusers to simultaneously structure, present, and
share digital information. That is, each member attending a
business meeting can submit and view each others’ ideas via
their own respective laptops. A facilitator can then be assigned
to manage and maneuver this information using Smartboard
technology. Programs also exist for mind mapping and for
visually tagging themes within a data set making vast
amounts of information easier to manage and interpret
(Puccio & Cabra, 2009). In a similar vein, software programs
can now create digitized prototypes, models, and simulations
that can be manipulated to undergo endless iterations, what
Strategy + Business is coining iterative capital (Schrage,
2006). A software program called the Data Visualizer, in
concert with another program called Catai, can perform thou-
sands of iterative checks in seconds to examine the interface
possibilities among component widgets (Schrage, 2006). The
implication here suggests that reliance on nondigital technology
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so often used in creativity meetings, such as flipcharts, white-
boards, and post-its will no longer be practical, in fact awkward
and archaic, because they will be limited to physical space, too
slow, and inflexible in capturing and managing idea flow.

7.2. Multivirtual environments

Multiuser virtual environment interfaces such as Second
Life (a three-dimensional virtual community) provide oppor-
tunities for avatars to facilitate creativity with the help of
other avatars (Hof, 2006; Kirkpatrick, 2007). Uribe and
Cabra (in press) reported a successful CPS facilitation expe-
rience involving a Fortune 100 company carried out in Sec-
ond Life. They illustrated how virtual worlds have the poten-
tial to transform the space where creativity occurs into a domain
that promotes remote—synchronous creativity interactions.
Users of Second Life will one day be able to put on virtual
reality eyewear linked with full body force feedback systems
to stimulate the five senses (Walczak, 2002). Because the ex-
change of information will grow exponentially and in speed,
the implication for a facilitator is likely to change to one of
hyperediting in which he or she filters information by using
quantitative and qualitative techniques to assess risk and re-
ward (Schrage, 2006) and to one of group processor who inter-
venes based on feedback generated by software programs that in-
terprets speech inflection and detects emotions (Gurstelle, 2005).

7.3. Multitouch screens and projections of holographs

Kurzweil (2005), a respected futurist, argued that instead of
experiencing a hundred years of progress in the 21st century,
it will seem more like 20,000 years of progress should today’s
rate of progress remain constant. In recent years, movies and
televisions shows have served as precursors to real-life tech-
nological developments. For instance, take the 2002 science
fiction film the Minority Report by Steven Spielberg
(2002). Tom Cruise plays a member of a specialized police
department that arrests criminals based on foreknowledge.
In one scene, Tom Cruise stands in front of a transparent glass
screen, and uses hand movements to bring up information.
Then with a virtual interface he interacts with objects in three
dimensions. Four years later, Microsoft developed Touch-
Light technology to mimic similar capabilities as seen in
this movie. TouchLight may permit team members to one day
manipulate data and concepts simultaneously allowing for
optimization of new product development procedures. Pay at-
tention to movies as they do provide glimpses of the future.

In the movie lronMan by Jon Favreau (2008), Robert
Downey Jr. utilizes holographic interface technology to
prototype armor for his superhero character. Although this
technology has not been developed yet, Cisco Systems has
developed Telepresence (a live, face-to-face communication
experience over the network). In concert with another com-
pany called Musion, they coherently integrated three-dimen-
sional holographic display technology to create the first real-
time virtual presentation. This system may one day allow
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team members in various locations around the world to
remotely run iterative, seemingly real, and real-time creative
and design thinking process meetings.

8. CONCLUSIONS

Creativity is a complex and multifaceted phenomenon. Given
space restrictions this review of the field of creativity was lim-
ited to a brief excursion into some of the methods useful in en-
couraging creativity in a deliberate manner. There are many
variables that impact the generation and realization of creative
thought. We did not, for example, explore characteristics of the
individual nor environment that facilitate or inhibit creative
output. Creativity is at the essence of what it means to be hu-
man; we all have the capacity to apply our imagination in a
manner that brings new ideas into existence. The methods pre-
sented here, and others, can do much to render what is too often
considered a mysterious and random process, more predictable
and deliberate. Given the fact that creative thinking and prob-
lem solving are essential life skills, it would be wise for schools
to teach creative processes and principles and for organizations
to adopt such methods. All of society would be the beneficiary
of improved creative thinking skills.
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