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Homo Creativus: Introduction )

Check for
updates

Todd Lubart

Keywords Homo creativus -+ Creativity * 7 Cs - Creators - Creating -
Collaboration + Context + Creations + Consumption * Curricula

Millions of years ago, the ancestors of modern humans appeared on earth. Over time,
evolutionary processes led to several early human species, including most recently
Homo neanderthalensis, which disappeared approximately 30,000 years ago. Since
more than 300,000 years, modern Homo sapiens developed, and coexisted with Homo
neanderthalensis. Recent evidence suggests that these groups were in contact with
each other. Today, contemporary humans, Homo sapiens compared to numerous
other species including distant cousins like chimpanzees, are distinguished by their
advanced cognitive capacities to process information and think in complex ways. All
modern humans are classified into the species Homo sapiens. The latin term, Homo
sapiens, was attributed by Carl Linnaeus, a Swedish botanist and zoologist in his
1735 work Systema Naturae (a later; more complete edition was published in 1758).

«Human» corresponds to Homo in Latin, based on the adjective form humanus,
translated initially into the French word «humain». Sapiens, in Latin, is translated as
«wise» or «knowledgeable». It is interesting to note that the hallmark of intelligence
since the eighteenth century was knowing a lot combined with the ability to reason
in complex ways. In general, «smart» people act in appropriate ways to achieve their
goals efficiently. They tend to have a large corpus of knowledge about the world, and
more specifically this concerns their professional domain. Expertise in a field refers
to advanced knowledge and know-how, and this expertise often requires years of
study. In a metaphorical way, computers that have information processing routines
operating logically on large databases are the natural extension of what homo sapiens
do best.

T. Lubart ()
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Schooling, which has been developing for thousands of years, was often based
on a traditional approach in which an expert conveys knowledge to disciples. In
most countries, mandatory schooling for youth developed in the past century. School
became the place where people acquire knowledge and information processing skills.
The traditional measures of intelligence that are the most widely used today, such
as the Wechsler tests (WPPSI, WISC, WAIS) were designed to assess capacities to
reason, think, and solve problems using knowledge in an efficient way. The main
goal in this approach is to get correct answers as quickly as possible. These tests
predict school performance, which itself predicts career and life success. However,
the traditional view of homo sapiens as a «smart» species compared to most others
is only part of the story.

This book focuses on another hallmark of homo sapiens, the ability to think in
original, adaptive ways. This means that humans generate new knowledge. This
creative side of humankind has been important since the beginning of time, and we
might even claim that it is thanks to creative thought and action that the sociocultural
world in which we live came to be. A few examples are the initial invention of tools
for hunting and building. The invention of man-made shelters, the invention of tech-
niques to control fire, cooking techniques, the invention of pottery, the invention of
graphic and verbal communication including language, and later writing. Of course,
this initial list is just the beginning of a long chain of inventions and creations that
have led to all the artifacts that populate our daily life. However, the creative mind
has also led to immaterial inventions that form the basis of culture, traditions, social
rites and festivals. Concepts such as liberty, peace, crime or summer vacation are
also human creations.

In terms of macroeconomic development, the shift from hunter-gatherers to agri-
culture and more sedentary lifestyles was a major creative event, as new techniques
and tools led to this first «revolution», which was followed by the industrial revolu-
tion, and most recently by the digital revolution. It is now recognized that economic
growth is tied to creative thinking that finds its way into innovative products or proce-
dures. In this regard, the Solow residual formalized by the economist Robert Solow,
indicates that long-term economic growth is not attributable simply to additional
people or machines to produce more of the same goods. The «residual» growth that
has characterized human society since its onset is, to an important extent, due to
innovation, the translation of creative ideas into valuable novelty that is available in
the marketplace (Artige & Lubart, 2020).

There is a growing literature on creativity in ancient times (Gabora & Kaufman,
2010; Hodder, 2020; Mithen, 2005). Advances and continuing discoveries have led
to more and more evidence of our ancestors creativity, including the first stone
tools invented 2.5 million years ago, more advanced stone tool innovations from
1.7 million years ago (Homo habilis), zigzag motifs carved on shells (540,000 years
ago, Homo erectus), proof of techniques developed to master the use of fire and,
burial sites funerary practices (400,000 years ago), ceremonial sites (175,000 years
ago, Bruniquel cave), jewelry (100,000 years ago), geometric designs (75,000 years
ago), cave art, oil lamps and musical instruments (35,000 years ago). In depth studies
of creativity have been conducted. For example, Sofaer (2015) examined the process
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of making clay objects, the nature and design of these objects, and the introduction
of novel innovations in clay objects which also reflect social creativity in cultural
practices, such as new culinary practices and funeral rituals.

This leads us to suggest that humans have an inherently creative nature. To high-
light this idea, we use the term «homo creativus» (Lubart, 2012) Homo creativus
reflects and emphasizes original thinking compared to the term Homo sapiens which
focuses on «knowledge». In recent educational trends, “twenty-first century compe-
tencies” have been identified as the key skills that education can promote in our
current century to favor professional and life success. Although many competencies
can be listed as important for the twenty-first century, there are four that are always
present, namely creativity, critical thinking, collaboration and communication (see
www.p21.org).

The concept of creativity as a psychological construct has along history. Creativity
was conceived by some early theorists to have a divine origin, and human creators
were seen as receptacles for divine inspiration. In some cases, cultural creation stories
which specify how the world came into being show parallels with the way that human
creativity is viewed on the individual level. Creativity can be conceived in terms of a
competency, an ability, a potentiality, but it can also be used with a process, or product
focus. Indeed, the history of the concept of creativity and its’ diverse definitions have
been the subject of inquiry, and illustrate a concept (creativity in this case) that was
invented and developed over time (Dacey, 1999; Runco & Jaeger, 2012). The different
chapters in this edited book present a set of currently-used definitions of creativity
which share the basic focus on novel, original thinking that is contextually relevant
and meaningful. However, there are various nuances that each specific definition
offers, as readers will discover across the chapters.

Given that creativity is a broad concept and has been examined extensively in the
scientific literature for more than a century (see Glaveanu, 2019), it is worthwhile to
have a framework to structure inquiry about it. In other words, what are the different
facets of homo creativus? Is it possible to conceptualize the study of creativity in a
systematic way that reflects the existing literature and offers opportunities to expand
on this literature in the future? The objective is a multidisciplinary framework on
creativity studies to capture the rich diversity of topics and approaches. Our goal is
to explore the topic of creativity much like early adventurers explored the globe.

In ancient times, those who visited all the different parts of the globe were said
to have sailed the seven seas. Perhaps the earliest reference to the seven seas dates
to 2300 BC, used by Enheduanna, a Sumerian high priestess in a hymn to Inanna,
goddess of love, fertility and warfare. For the ancient Greeks, the Aegean, Adriatic,
Mediterranean, Black, Red, and Caspian seas, as well as Persian Gulf comprised the
7 seas. After European explorers discovered North America, the Seven Seas began
to refer to the Atlantic, Indian, Pacific, Mediterranean, Caribbean and Arctic seas,
together with the Gulf of Mexico.

The Mesopotamians recorded the movement of seven celestial bodies, namely
the Moon, Mercury, Venus, the Sun, Mars, Jupiter, and Saturn. These seven astro-
nomical entities became to be known as the Seven Heavens—and an association, at
least metaphorically, was seen with the seven seas on earth. Indeed, when the seven
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celestial bodies moved, there were some effects on ocean tides. In diverse religious
and cultural groups, the seven heavenly objects were in some cases also related to a
metaphysical vision of heaven, with seven levels or parts.

Upon the 50th anniversary of Guilford’s seminal article, the Journal of Creative
Behavior, which started in 1967 and is the longest running journal devoted to
creativity studies, organized a special issue. An analysis of the articles in the JCB
from its inception showed that seven main topics could be identified (Lubart, 2017).
Each one was denoted by a word starting with C, given that the overall concept was
creativity studies. These are: Creators, Creating, Collaboration, Context, Creations,
Consumption, and Curricula. We call them the 7 Cs of Creativity.

Creators refers to the individuals who engage in the production of original, valu-
able work. These agents may be working alone or collectively. Research on Creators
has often investigated their characteristics in terms of personality, cognition, or affect.
Much of the research adopted an individual differences approach, measuring specific
characteristics such as mental flexibility, or openness through questionnaires or tests.
These scores on the “ingredients” of creativity can then be related to individuals’
expressions of creative thinking. Some work has compared and contrasted creative
individuals in various professional sectors, such as artists, scientists, or entrepreneurs,
looking at typical profiles of creative people in each field.

Creating focuses on the process of initiating, developing and bringing to fruition
an original, meaningful work. All the thoughts and actions, organized in a temporal
sequence compose the act of creating. Research on Creating has traditionally sought
to trace the process stages and examine the specific process features that favor
originality. Some work examined traces of creative activity through artists and
scientists notebooks, such as the well-known study of Charles Darwin’s notes from
his exploratory voyage on the Beagle on the creation of his theory of evolution
(Gruber & Barrett, 1974). Other work traced the activity during a creative task,
such as observations of the actions engaged by art students who make a still-life
(see Getzels & Csikszentmihalyi, 1976). Yet other work relied on self-reports, or
introspective accounts of creative process engagement (Lubart, 2018).

Collaboration concerns the interaction between people, in terms of dyads, or
groups engaged in creative work. Creating in a social setting includes the interactions
with significant others during the creative process, such as an author interacting with
his or her editor, a designer interacting with a client, or a student interacting with
classmates during project work. Research has examined the kind of interactions that
occur between members of collaborative groups, focusing often on teams engaged
in brainstorming or improvisational music groups (see for example, Sawyer, 2014).

Context is the term that refers to the physical and social environment in which
creativity occurs. The context includes family, school, professional settings as well
as societal, cultural dimensions. Context can support or hinder creativity, it can
also orient the content of the work. Research on Context has examined both micro
and macro factors that impact creative activity, in some cases over generations and
centuries of creative activity in a field. There is research, for example, that uses
questionnaires about environmental characteristics (in the family, school and work-
place), examining the links between the presence or absence of specific features
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(e.g., support, rules, etc.) and level of creative activity. In addition, research using
historiometric procedures has looked at relationships between measures of societal
environmental characteristics (such as years of war, proximity to cultural centers,
presence of eminent creative role models) and indicators of societal creative perfor-
mance and accomplishment, such as the number of patents per decade, number of
literary works, or number of recognized musical compositions (see Simonton & Ting,
2010).

Creations denotes the outcomes or productions that result from the act of engaging
creativity. Creations have been studied in terms of their features, the criteria with
which they are evaluated and how these productions are integrated into a field of
work. Once the production exists it can evolve over time, interacting with other
productions in the marketplace of creative works. Research on creative products has
examined, for example, judges’ explicit and implicit criteria, as well as the inter-
judge agreement on evaluations of productions. Some research has also developed
objective scoring procedures that allow a production to be evaluated compared to
others based on the presence or absence of features in the work itself.

Consumption refers to the adoption of these creations in the social marketplace of
ideas, practices and goods. The characteristics of early adopters of creative produc-
tions, the market conditions that favor the adoption of creative work, be it new ideas,
processes or products, are examples of topics that have been researched within this
«C». There is also work examining how the act of consuming can lead to the further
development of creative productions beyond their initial intention.

Curricula focuses attention on the development of creativity. This «C» includes
formal educational programs that may be designed for school or professional training,
to boost creativity. A large set of creativity techniques exist and can be learned to
enhance the creative process and its outcomes. However, there is also the possibility of
informal education for creative development through extracurricular activities, such
as game play, hobbies or exposure to creative role models These different educational
paths as well as others have been studied. For example, some research looked at the
impact of exposure to certain pedagogical methods, programs focusing specifically
on educating creativity, or indirect educational experiences that can contribute to
creative development.

It should be noted that all types of research methodologies ranging from case
studies, qualitative studies, quantitative studies using correlational or experimental
designs, and simulation studies have been or could be used to explore each of the
7 Cs. Also, earlier conceptual frameworks to describe the field of creativity are
compatible with the 7 Cs, but offer slightly different perspectives. For example,
Rhode’s (1961) four «P’s»—person, process, press, and product—map directly onto the
7 Cs. Glaveanu’s (2013) five A’s—Actor, Action, Artifact, Audience, Affordance—
also align with the 7 Cs.

The co-editors of this current book have been collaborating over the past 25 years
on creativity research and this volume illustrates some of the work conducted but
more widely offers examples of current work on each C from a larger set of scholars.
Consider now some examples of research conducted by the co-editors of this book.
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Concerning the C of Creators, numerous studies were conducted to measure
cognitive, conative and affective characteristics of individuals related to indicators of
creative potential and achievements. These studies examined, for example, mental
flexibility, tolerance of ambiguity and affective traits like affect intensity (Lubart
etal., 2015; Zenasni et al., 2008). A line of studies led to the development of measures
of creative potential, notably the EPoC battery, to measure divergent-exploratory
and convergent-integrative creative ability in several domains (Lubart, Barbot et al.,
2019).

Creating, the creative process, was studied by several co-editors of this book
in multiple domains, including visual arts, science and engineering, design, musical
composition, and screenwriting (Botellaetal.,2013,2018; Bourgeois-Bougrine et al.,
2014; Glaveanu et al., 2013). The methods included interviews with accomplished
creators in these domains, who described their creative process, self-report and obser-
vational studies of people engaged in creating work. Although there are specificities
in the creative process for each domain and each task, it is possible to observe system-
atic trends that allow the creative process involved in successful, original work to be
distinguished from the process that leads to more mundane work (Lubart, 2018).

Collaboration was examined in the context of small team creativity. For example,
in some studies, several individuals worked together in brainstorming tasks and
the interactions and output were compared to control conditions in which individ-
uals work independently and their productions are simply combined in a fictitious
“group”. The quality of the exchanges and discussion in dyads and small groups can
be examined, and some measures of creative collaboration were developed.

Over the years, the co-editors of this book have examined several facets of the envi-
ronment that support or inhibit creativity. Some work looked at the family context,
in terms of rules that parents have, the rigidity or flexible use of parental rules and
the link with children’s creative thinking. Other work, in school settings, looked at
support for creative thinking in terms of teachers’ attitudes and beliefs. Workplace
environment was studied in part using questionnaires related to workplace creativity
and perception of organizational climate (see Caroff et al., 2018). Another line,
proposed a set of virtualized work settings, to see which contexts would be most
conducive to creative output (Bourgeois-Bougrine et al., 2020; Guegan et al., 2017).
Finally, additional work examined the impact of culture, studied mainly through
variation in national cultures, across country settings, on the nature and amount of
creative activity (Lubart et al., 2019).

The C of Creations was the object of several empirical studies of judges’ criteria.
In some of these studies, judges rated a set of productions, such as advertisements,
on a series of criteria, including novelty, utility and aesthetic value. Some studies
used specially created productions that included variations in the composition of
the presented works. This line of research led to insights about judges’ criteria, the
weights that they attribute to various facets of creative productions, and the simi-
larities between scores provided by judges compared to more objective assessment
systems, such as the relative frequency of an idea calculated statistically compared
to the frequency of other ideas in a set of work (Caroff & Besancon, 2008; Lubart
etal., 2010).
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Consumption is another essential C of the 7 Cs because the focus has traditionally
been on the production of creative work, but the uptake and transformation of ideas
in the marketplace is part of the complete picture. Working together with behavioral
economists, this theme was explored in a series of studies. For example, more or
less original goods were presented to the public, and the value placed on these
productions was estimated for these future “consumers’ of creative goods. In some
work, consumption habits and attitudes toward original products, or those involving
some consumer customization and creative input were studied. Furthermore, some
research looked at ways that consumers may actually contribute to product design, as
collaborators in the value chain of new products and service development (Decotter
etal., 2018).

The last C, Curricula, was examined in research that looked at three main topics.
First, some studies examined the developmental impact, using semi-longitudinal
methods, of pedagogical approaches, such as Montessori and Freinet pedagogies
on children’s creative thinking (Besangon & Lubart, 2008). A second line of work
looked at the effects of specific programs to boost creativity, such as interventions to
help students develop mental flexibility or other characteristics that support creative
thinking (Barbot et al., 2015; Besancon & Lubart, 2015). Finally, a third line of work
looked at extra scholastic activities that may contribute to creative development.
In particular, studies of board game play have been conducted (Mercier & Lubart,
2021).

The research cited for each C illustrates diverse work conducted, but it is also
possible to examine two or more Cs together. This approach may yield further
insights. For example, in some studies of the impact of virtual environments with
participants represented by avatars, the basic effect of a stimulating work environment
on creativity (the C of context) was examined in conjunction with the C of creators. In
this work, participants were exposed to various kinds of virtual work environments,
versus traditional real-life settings, and measures of individual differences of their
personality and abilities were made. The results showed that the benefits of the virtual
environment were particularly present for individuals who were relatively high on
risk taking, compared to those low on risk taking who showed no special effect of the
virtual environment compared to the “real-life” traditional one (Bourgeois-Bougrine
et al., 2020). This interactive effect enhances the understanding of creativity thanks
to a combined Context-Creator, multiple C investigation.

A bibliographic analysis of recent work published in 2020 provides an overview
of work on creativity. To provide a specific example, the PsycINFO search engine
was used. This search engine focuses on literature in psychology, but a similar anal-
ysis could be conducted in other fields or in a multidisciplinary manner. Although
there were numerous books, book chapters and Ph.D. dissertations about creativity,
the analysis here will focus first on peer-reviewed journal articles. To conduct this
analysis, the search term «creativity» as a keyword descriptor was used. The results
are illustrative because other related keywords, such as divergent thinking, could also
be used. In 2020, there were 661 articles with the keyword «creativity» that came
from a range of journals.
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Table 1 Psycinfo ,© number Time period | «Creativity» | Total database | Percent for

of records concerning items creativity

creativity by decade
1951-1960 396 92,869 0.43
1961-1970 1823 155,434 1.17
1971-1980 2964 288,292 1.03
1981-1990 3743 483,783 0.77
1991-2000 4438 649,507 0.68
2001-2010 9412 1,220,931 0.77
2011-2020 11,634 1,848,528 0.63

These journals can be categorized into three sets. First, in the 2020 Psycinfo
database, six journals focused directly on creativity. These were: the Journal of
Creative Behavior, Psychology of the Aesthetics, Creativity and the Arts, Creativity
and Innovation Management, Thinking Skills and Creativity, Creativity Research
Journal, Journal of Creativity in Mental Health. Second, there were several general
psychology journals that published articles on creativity: Frontiers in Psychology,
Current Psychology, Current Psychological Research and Reviews, Neuroimage,
Plos One. Finally, there were a large number of more specialized journals, often
focused on a subdiscipline of psychology that published articles on creativity. Exam-
ples are Personality and Individual Differences, Computers in Human Behavior,
Psychoanalytic Dialogues, Organizational Behavior and Human Performance, and
Education.

It is interesting to note as well the overall trend in the psychology literature
concerning articles on creativity. Here the generic search term «creativity» was used,
without requiring that the term be a keyword. The number of items (peer-reviewed
papers, books, chapters, dissertations) that had mentioned creativity in the title or
abstract are indicated in Table 1, by 10-year periods, since Guilford’s (1950) presi-
dential address to APA. We can observe that there is an overall growth in the number
of research items on creativity, ranging from 396 in the 1951-1960 period to 16,634
in the most recent decade, 2011-2020. This shows that there are 42 times more arti-
cles in the last ten years compared to the 1950-1960 period. However, it is important
to note that the total number of entries in the Psycinfo database increased as well each
decade, as the field of psychology has grown. The percentage of items concerning
creativity compared to the total number of items remained relatively stable, ranging
from 0.43 to 1.17% over the 70-year period examined. There is therefore more and
more research on creativity, but it remains a relatively rare topic in psychology,
representing less than one entry out of one hundred in the bibliographic database.

This book presents, therefore, a call to expand our knowledge of creativity,
encompassing all 7 Cs of creativity. In this book, there are two chapters devoted
to each C. For Creators, there is a chapter entitled “From Everyday Creativity to
Eminent Cases of Creative Achievement in Professional Domain” by Dean Keith
Simonton that addresses broad issues concerning creative people, eminent and non
eminent. This chapter raises a series of fundamental questions that underlie current
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debates in the literature today. The following chapter, entitled “Cognitive and Cona-
tive Profiles of Creative People” by Nils Myszkowski, Baptiste Barbot and Franck
Zenasni, surveys the literature on creative individuals looking primarily at cogni-
tive, conative and affective components that contribute to individual differences in
creativity. A second section focuses on Creating. One chapter, entitled “The DA
VINCI Model for the Creative Thinking Process” by Giovanni Emanuele Corazza
and Sergio Agnoli presents a new theoretical model of the creative process and offers
asynthesis of studies on the creative process. The other chapter in this section, entitled
“Creative Processes in Five Domains: Art, Design, Scriptwriting, Music and Engi-
neering”’ by Marion Botella, Franck Zenasni, Julien Nelson and Todd Lubart presents
a series of results from empirical work on process tracing, to illustrate the sequence
of thoughts and actions engaged in creative work. The third C is Collaboration. Here,
Julien Nelson and Jérdme Guegan look at studies and models of “Creative Collabora-
tion in Groups”. Then, Vlad Glaveanu, in his chapter, “Creativity and Culture: Four
(Mis)Understandings” offers a vision of culture as a collaborative setting in which all
creative acts take place. Next, the C of Context is examined. First there is a chapter by
Christophe Mouchiroud, Nils Myszkowski and Martin Storme, entitled “The Social
Environment of Creativity” with special attention to family and several expanding
layers of context. This is followed by the chapter “The Place to Be: Organizational
Culture and Organizational Climate for Creativity” by Canan Ceylan and Jan Dul,
which focuses specifically on concepts and research concerning work and profes-
sional environments. The C of Creations is examined in the following two chapters.
Mark Runco in his chapter entitled “Types of Creativity”, looks at a wide range of
measures of creativity, with a focus on creative potential. Xavier Caroff and Justine
Massu, in their contribution “The Black Box of the Consensual Assessment Tech-
nique: Some Questions and Doubts on the Subjective Rating of Creativity”, examine
questions related to the judgment of creativity, using the consensual assessment tech-
nique, applied to creative productions. The following section looks at the concept
of consumption as related to creativity. A first contribution in this section, “Waste
Creatively: The Intersection of Creativity and Consumerism” by Beth Hennessey,
addresses broad societal issues of consumption of creative ideas and artifacts. The
following chapter, “Creativity and Consumer Behavior: An Economic Analysis” by
Louis Lévy-Garboua and Marco Gazel provides a behavioral economics perspec-
tive. The final section focuses on the C of curriculum. Here, an initial chapter by
Katherine Cotter, Ronald Beghetto, and James Kaufman entitled “Creativity in the
Classroom: Advice for Best Practices” looks at school and issues related to the devel-
opment of creativity in educational settings. Then, the chapter by Gerard Puccio and
Monika Modrzejewska-Swigulska entitled “Creative Problem Solving: From Evolu-
tionary and Everyday Perspectives” examines the development of creativity through
training focusing on creative problem-solving methods, including the acquisition
of creative thinking techniques. This chapter situates the topic of curriculum in the
historical work on the development of homo sapiens transitioning to Homo creativus.
Finally, the concluding chapter by Samira Bourgeois-Bougrine brings together work
and reflections of the combined 7 C’s through an illustration of creativity in contem-
porary society. Taken together, the chapters in this edited book offer insights into
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specific aspects of each C and illustrate the diversity of work that contributes to a
scientific approach to creativity. Through the contributions in this volume, readers
are invited to reflect on Homo Creativus, the human species denoted by its’ creative
nature.
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From Everyday Creativity to Eminent )
Cases of Creative Achievement e
in Professional Domains

Dean Keith Simonton
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Individual differences

Creativity is ubiquitous. It is apparent in everyday problem solving, such as creatively
modifying a recipe for a favorite dish after discovering too late that a crucial ingre-
dient is absent from the pantry. Creativity is also evident in the most monumental
achievements of human civilization, such Albert Einstein’s general theory of rela-
tivity or Pablo Picasso’s Guernica. Everyday manifestations have been styled “little-c
creativity” and genius-level achievements “Big-C Creativity” (Simonton, 2013b; cf.
Kaufman & Beghetto, 2009). Itis frequently assumed that little-c and Big-C creativity
simply anchor the extreme ends of some continuous scale with many grades between.
Or, more accurately, zero creativity anchors the low point, and then the scale proceeds
from the smallest to the largest magnitudes of creativity.

To illustrate, consider the Creative Achievement Questionnaire (CAQ), a popular
self-report measure of creativity (Carson et al., 2005; see also Silvia et al., 2011).
The scale assesses creativity in a broad range of domains: visual arts, music, creative
writing, dance, drama, architecture, humor, scientific discovery, invention, and culi-
nary arts—with each domain having its own subscale. Every subscale has a zero
representing the utter absence of creativity in the domain, and from that low point
advances to the lowest levels of little-c creativity, such as self-perceived creative acts,
before moving to the lower levels of Big-C creativity, such as achievements that earn
national recognition. Although none of the scales progress to the highest grades of
Big-C creativity, as would be indicated by the Nobel Prize and similar international
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awards, that omission is understandable given the extreme rarity of such recognition
among the participants who most frequently fill out the questionnaire (to wit, college
students). Moreover, assessments of posthumous fame are not surprisingly omitted as
well, given that the CAQ relies on self-reports! Nevertheless, the main point remains:
The instrument assumes that creativity can be measured along a quantitative scale
that begins at zero and ends at the highest levels of at least national recognition.

This chapter will argue that everyday creators and creative geniuses who produce
achievements of the highest order differ not in degree but in kind. Unlike contrasts in
intelligence, which are founded on an underlying continuum, contrasts in creativity
often betray one or more discontinuities. The chapter’s argument begins with the very
definition of creativity and from there discusses cognitive processes, developmental
antecedents, and individual differences.

1 Defining Creativity

Creativity researchers have put forward a dizzying diversity of definitions (Plucker
et al., 2004). Most researchers probably subscribe to the “standard definition” that
imposes two criteria: (a) novelty or originality and (b) usefulness, value, or appro-
priateness (Runco & Jaeger, 2012). Nonetheless, a sizable minority have argued for
the definitional superiority of a three-criterion definition, where the third criterion
amounts to “surprise” or at least “nonobviousness,” to use the standard imposed
by the United States Patent Office (Boden, 2004; Simonton, 2012b). This additional
criterion is implemented to rule out original and useful ideas that merely emerge from
the straightforward application of domain-specific expertise (e.g., Amabile, 1996),
or what the Patent Office calls “ordinary skill in the art” (as defined at http://www.
uspto.gov/web/offices/pac/mpep/documents/2100_2141_03.htm). For the purposes
of discussion in the current chapter, I will adopt the following three-criterion defini-
tion: An idea is creative to the extent that it is jointly original, useful, and surprising
(Simonton, 2013a). The insertion of the qualifier “jointly” means that the definition
is multiplicative rather than additive. An idea cannot possibly be creative if it is
commonplace, useless, or obvious.

Too many researchers stop with the definition, not realizing that specifying the
criteria only solves half of the problem (Simonton, 2013b). The issue is not really
settled until we also address the following question: Who decides whether an idea is
jointly original, useful, and surprising? The answer is critical. To appreciate this fact,
let us consider two different responses: (a) the person who generates the idea decides
on its creativity or (b) the idea’s creativity is decided by a consensus of persons in
the position to make that judgment.


http://www.uspto.gov/web/offices/pac/mpep/documents/2100_2141_03.htm
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1.1 Personal Creativity

In the proverbial “Eureka!” moment, the creative individual realizes that he or she
has come up with an idea that is original, useful, and surprising. The idea is consid-
ered original because it had a low initial probably, sufficiently low that it required
a prolonged incubation period before finally popping into the mind. The idea is
personally judged as useful because it solves the problem at hand, the problem that
stimulated the search for a solution. And the idea is subjectively assessed as surprising
because it was not obviously derivable from any given domain-specific expertise.

Such acts of personal creativity are purely cognitive, involving a subjective assess-
ment of an idea’s claim to originality, usefulness, and surprise. Because the creator
alone decides, the judgment requires no “second opinion.” Creativity is thus a strictly
psychological rather than social phenomenon. If the researcher’s focus is on everyday
creativity, this personal assessment suffices. For example, the concept of personal
creativity is implicit or explicit in self-report measures that request the person to
self-identify instances of creativity in their own lives (e.g., Richards et al., 1988).
Even so, it certainly could happen that the creator’s self-perceptions are very much
deceived. The idea may lack one of the three essential qualities. Persons tripping
on psychedelics who believe that they can fly will discover their error should they
jump out the second-story window. Naturally, this objection is removed if the idea’s
creativity is independently validated by others. If those others reach a consensus on
the creativity, then the idea can be considered consensually creative (e.g., Amabile,
1996).

1.2 Consensual Creativity

Anidea’s creativity can be consensually certified in many different ways. Two friends
might be backpacking in the woods, chatting about the best place to stop for the
night. One of them comes up with an original, surprising, but still useful suggestion,
to which other responds “That’s a great idea!” Another example of an interpersonal
consensual validation is when some wit becomes the “life of the party,” sponta-
neously making up one joke after another that keeps everybody in stitches throughout
the evening. Here humor becomes assessed for its originality, usefulness (aptness),
and surprise. However, consensual creativity does not even require that the evalu-
ator be walking the same path or occupying the same room as the creator. Since the
advent of YouTube, an idea’s creativity might be assessed by the degree to which the
posted video “goes viral,” as determined by the number of viewings by anonymous
web-surfers. Alternatively, the creativity of an amateur musical composition might
be gauged by the number of downloads. These consensual measures do not neces-
sarily require any special domain-specific expertise on the part of either creators or
evaluators. Hence, ideas that satisfy this level of creativity might be said to stand at
the cusp between little-c and Big-C creativity. Unlike genuine Big-C creativity, the
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creative ideas are very often ephemeral, vanishing as quickly as they appeared. The
party wit’s jokes might seem less funny on retelling the next day, eliciting the lame
“well, you needed to be there.” The number of “cute little kitty” videos that have
come and gone may be uncountable.

Far more interesting and important are those occasions in which consensual
creativity demands domain-specific expertise on the part of both creators and their
evaluators. That expertise is required because the creators aim at making a creative
contribution to a specific domain in the arts or sciences. The creators actually identify
themselves as artists or scientists. Most often the evaluators are themselves creators
operating in the same domain and thus provide the basis for “peer review” (Csik-
szentmihalyi, 2014). This circumstance certainly holds for the sciences, where both
grant proposals and journal submissions are judged by peers who, at least in theory,
have the expertise needed to have written similar proposals or submissions. Simi-
larly, art works submitted for exhibitions or festivals are often evaluated by juries
consisting of creative peers. But other times the evaluations are made by persons who
acquire status as “gatekeepers” by establishing a portfolio of good judgments—such
as art gallery owners, theater impresarios, orchestra directors, film studio executives,
and critics of all kinds. Sometimes more than one evaluation is involved before the
consensual evaluation is complete. Thus, a new invention might first face judgment
by a patent examiner to determine whether it meets the criteria for patent protection,
but then encounter another up-down assessment by a venture capitalist before the
invention can become a consumer product. If the invention’s production is halted
by a patent infringement law suit, creativity may later be determined by a judge.
Although these assessments vary greatly in specific application, they can all be said
to apply to the consensual evaluation in a professional domain where the creativity of
an idea constitutes an essential criterion for deciding that the idea makes a bona fide
contribution to that domain. Creators in these domains are authentic professionals
(cf. Kaufman & Beghetto, 2009).

It should be emphasized that consensual creativity introduces numerous complex-
ities not found in personal creativity. First and foremost, consensual creativity is no
longer a purely psychological phenomenon but rather has acquired an interpersonal
and even sociocultural aspect. As a consequence, the two assessments need not agree
(Simonton, 2013b). Anyone who has had their creative masterpiece ripped to shreds
in peer review has experienced firsthand how discrepant these two judgments can be!
Second, unlike personal creativity, consensual creativity presumes a consensus, and
such an agreement may not be forthcoming, especially in low-consensus domains
like the arts and the social sciences (Simonton, 2009, 2014b). Again, anybody who
has submitted a manuscript for publication only to receive peer evaluations that are all
over the place—from “accept as is” to “reject outright” recommendations—knows
how pathetic the supposed consensus can be. This absence of agreement becomes
even more conspicuous in creative domains where the evaluators often apply diver-
gent criteria. Cinematic creativity, for example, can be assessed by either profes-
sional critics (film reviews) or filmmaking professionals (awards), which seldom
converge on identical judgments (Simonton, 2011b). The former are outsiders, the
latter insiders.
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Last but not least, unlike personal creativity, the evaluation of consensual creativity
can prove unstable over time (Runco et al., 2010). Although creative persons might
change how they view their own ideas over the course of their careers, such reassess-
ments must definitely cease at their deaths. In contrast, posthumous reevaluations
are rather frequent in the case of consensual creativity (Ginsburgh & Weyers, 2014;
Whipple, 2004). In the extreme case, the result is the once “neglected genius” who has
to wait for posthumous acclaim. Obvious examples include Gregor Mendel, Emily
Dickinson, and Frida Kahlo. Even if consensual assessments eventually stabilize in
the long run, the assessments can become unstable for the first few decades after the
creator’s death. This instability must obviously operate without any psychological
correlates within the individual creator. After the latter dies, his or her psychology
has become fixed in stone.

These posthumous consensual assessments can occur because professional
creativity generates overt products that become part of the historical record. Mendel
published his genetic experiments in a scientific journal, enabling his results to be
rediscovered 35 years later; Dickinson’s poems were collected for publication after
her death, thus allowing posterity to appreciate what her contemporaries had over-
looked; and Kahlo’s paintings began to show up in the permanent collections of
major art museums, starting with a prescient purchase by the Louvre. If nothing is
preserved to permit these continuing reassessments, then the creative individual will
slip into obscurity, becoming an unknown to history (Lang & Lang, 1988). Hence,
the prerequisite for Big-C creativity is a surviving body of creative work (see also
Simonton, 1991).

2 Cognitive Processes

The last section ended with the assertion that consensual creativity, unlike personal
creativity, is somewhat decoupled from individual psychology. This point needs
elaboration. So imagine the following two scenarios.

In the first, an amateur backpacker finds himself stranded in a remote wilderness
because of an unexpected storm that closes all nearby trails and roads for weeks.
Forced to survive in an inhospitable environment, he creates a number of ingenious
techniques to obtain food and shelter, as well as to attract attention from possible
search teams flying overhead. Finally, he is rescued, and he tells his story of survival,
including the inventory of original, useful, and surprising tools and behaviors. The
seasoned rescuers listen with amazement, advising the backpacker that he should
write his ordeal up for a backpacking magazine. In their informed judgment, his
solutions to an urgent problem were truly creative. The backpacker follows their
advice and eventually expands the essay into a full-fledged survival manual that
becomes a national bestseller.

The second scenario starts out exactly the same way, but ends very differently. The
fortunate backpacker climbs into the helicopter and begins proudly to tell his tale of
survival creativity. Only in this alternative universe, his rescuers just roll their eyes,
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advising him that he could have saved himself a lot of trouble if he had taken along a
bestselling survival manual. They then show him a well-worn copy containing every
single technique that he thought he had invented. Unlike in the previous scenario,
where his personal creativity was validated as consensual creativity, in the second
scenario his personal creativity remained only personal. At the consensual level his
ideas displayed no originality, usefulness, or surprise.

Yet despite the difference in outcome in these two scenarios, the backpacker’s
cognitive processes prior to the rescue were exactly equivalent. The personal
creativity was identical in both cases notwithstanding the stark contrast in consensual
endorsement.

Actually, this hypothetical example has interesting parallels in the real world of
Big-C creativity. The history of science has many instances of independent discovery
and invention, or what has been called “multiples” (Lamb & Easton, 1984). Two or
more individuals may come up with the same creative idea in complete ignorance
of the redundancy at the domain level. Well-known examples are the independent
invention of calculus by Isaac Newton and Gottfried Wilhelm Leibniz, the theory
of evolution by natural selection proposed by Charles Darwin and Alfred Wallace,
and the telephone by Alexander Graham Bell and Elisha Gray, the two inventors
seeking patent protection on the exact same day. Such multiples often lead to priority
disputes that end up getting resolved with one person getting all of the credit—such
as happened with the telephone. Hence, personal creativity in one person received
consensual validation whereas the personal creativity in another person did not even
when the resulting creative ideas are comparable. If Gray had been quicker on the
patent application trigger, these endorsements would have been reversed, and the
famous Bell Telephone Company would have become the Gray Telephone Company.
Even so, the cognitive processes they each engaged in would have been unchanged.
In a sense, little-c creativity is out of synchrony with Big-C creativity.

The foregoing discussion did not actually mention what these cognitive processes
might be. It turns out that there is not a single “creative process” but rather a multitude
of processes or procedures involved. These can be divided into two classes, namely,
those are specific to a given domain of creativity and those that can be found in virtu-
ally all domains. I will refer to the former as “procedures,” because they invariably
represent that category, whereas the latter I will call “processes,” because they mostly
fall into that category, albeit some procedures can be domain general as well.

2.1 Domain-Specific Procedures

Problem solving in any established domain utilizes a set of techniques or procedures.
These are sometimes referred as “strong” methods because they most often guarantee
a solution to a given problem (e.g., Klahr, 2000). Often these strong methods might
even be considered algorithmic, that is, they entail a step-by-step procedure for
obtaining a solution. Want the roots of a quadratic equation? Then just plug the three
constants into the quadratic formula and do the required multiplications, additions,
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subtractions, square root, and divisions (in the right order). Indeed, persons who
create in the mathematical sciences must possess a huge toolbox of methods for
solving mathematical problems. The tools involve basic algebra, differential and
integral calculus, differential equations, matrix algebra, vector geometry, and diverse
areas of higher mathematics. Scientists who lack the necessary set of procedures must
often take on a mathematical collaborator to do the calculations or derivations, just
as Einstein was obliged to do when he got in over his head working on his general
theory of relativity.

In any case, although mathematical procedures are used in all mathematical
sciences, the contents of each toolkit will depend on the specific discipline. Tech-
niques that are the bread and butter of one science may serve as no more than
a condiment in another. Structural equation models are popular in quantitative
psychology but not in theoretical physics. More importantly, each science contains
a set of methods that are unique to that science. For example, a chemist must know
how to balance equations representing chemical reactions, such as the elementary
2H, + O, =2H,0. A chemist specializing in a particular branch of chemistry, such as
electrochemistry, will master problem-solving strong methods unique to that branch.

Domain-specific procedures are also apparent in the arts. Leonardo da Vinci’s
Treatise on Painting is crammed full of various devices, such as detailed instructions
of how to translate a three-dimensional space into a two-dimensional representation
via linear perspective and other techniques. Likewise, classical composers could
not create without first knowing a great deal about harmony, counterpoint, instru-
mentation, and a host of other strong methods. If a melody does not play well on
a particular instrument, the composer must either revise the melody or else pick a
different instrument to play it.

Whatever the particulars, these domain-specific procedures separate the experts
from novices or amateurs. The methods set a Picasso apart from a typical “Sunday
painter,” a Thomas Edison from a “garage tinkerer.” Even so, by themselves these
techniques cannot guarantee ideas that are original, useful, and surprising. On the
contrary, to the extent that problem solving is entirely driven by strong methods,
the solution may not be creative at all. Instead, the result will merely represent
“reproductive” or “routine” thinking (cf. Wertheimer, 1945/1982). Art schools and
music conservatories are full of instructors who can teach every textbook technique
that an artist or composer needs to know, and yet neither the teachers nor their
straight-A students may produce anything beyond ordinary “academic” art or music.
Something more is necessary to “think outside the box” defined by domain-specific
procedures.

2.2 Domain-Generic Processes

Empirical research has identified a large number of processes and procedures that
appear to facilitate bona fide “productive” thinking in a diversity of domains in
both the arts and the sciences (Simonton & Damian, 2013). These Simonton (2015)
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recently listed as “divergent thinking, remote association, cognitive disinhibition,
conceptual reframing, analogy formation, tinkering, play, combinatorial procedures,
and both systematic and heuristic searches” (p. 3), where heuristic searches can
include such techniques as hill climbing, means-end analysis, working backwards,
and trial-and-error (Simonton, 2012a). In contrast, Ness (2013) identified several
“tools” used by Big-C creators: finding the right question, changing point of view,
broadening perspective, reversal, observation, analogy, juggling induction and deduc-
tion, dissecting the problem, recombination and rearrangement, the power of groups,
and frame shifting. These two lists only partially overlap. Yet taken together they
still do not exhaust the possibilities. On the basis of more than three decades of
empirical research, Rothenberg (2015) has put forward the Janusian, Homospatial,
and Sep-Con Articulation processes. All told, some of these correspond to basic
cognitive processes, such as remote association (spreading activation) and cognitive
disinhibition (reduced latent inhibition), whereas others constitute overt procedures,
such as conceptual reframing, means-end analysis, and Sept-Con Articulation. That
is, the latter can be deliberately implemented by the creative person.

Unlike domain-specific strong methods, these weak methods cannot guarantee
a solution to any given problem. The processes and procedures merely represent
possible means for obtaining a creative idea. Sometimes they work, but most times
not. Worse yet, because these methods are so weak, it is impossible to predict in
advance which route to a creative solution will actually succeed. That is the very
reason why highly creative individuals need such a large inventory of tools. If one
doesn’t work, then another tool can be taken out and tried. If that fails as well, then it’s
time to pull out yet another tool. Hence, the trial-and-error heuristic must be raised to
the superordinate status of a “meta-heuristic” (Simonton, 2011a). Or, speaking more
broadly still, the most generic creative process or procedure is what Donald Campbell
(1960) called “blind variation and selective retention” or BVSR. Each tool produces
possibilities that must then be tested for their usefulness. When a tool no longer
manages to generate potential solutions, the creator will need to switch to another
approach, and go through BVSR all over again. In other words, BVSR operates at
two levels: first, the generators of possibilities and, second, the possibilities produced
by each generator. At either level, the creator is “blind” regarding usefulness, thereby
requiring the introduction of a selection phase.

What renders BVSR the prime candidate for a domain-generic creativity is that
it makes the creative process comparable to what Campbell (1960) styled “other
knowledge processes” (p. 380). These processes also operate according to “selec-
tionist principles” (Cziko, 1995). Because the organism cannot know in advance
whether a given “variation” had any utility, the only option is to subject that varia-
tion to a generate-and-test cycle, retaining that variation that best survives that test.
Roughly parallel even if not isomorphic processes can be seen in biological evolution,
neurological development, the emergence of antibodies, and operant conditioning
(Dennett, 1995; Rosenbaum, 2014; Simonton, 1999). The latter connection is espe-
cially crucial because BVSR can be directly connected with the “personal creativity”
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of any organism capable of adapting to its environment (Epstein, 1990). Indeed, the
main contrast between operant conditioning and creative thought is that in the latter
case, “thought trials” are very often tested against internal representations rather than
the external world (Dennett, 1995; Simonton, 2011a).

3 Developmental Antecedents

What enables a person to make a creative contribution to a professional domain in
the arts or sciences? One answer concerns developmental antecedents—experiences
and circumstances in childhood, adolescence, and sometimes early adulthood that
enhance creative potential. Consistent with what said in the previous section on
cognitive processes, some of these antecedents will be domain specific and others
much more domain general. I now turn to examples of each.

3.1 Expertise Acquisition

Researchers have long indicated the importance of the so-called “10-year rule” (Eric-
sson, 1996). World-class Big-C creativity requires that an ambitious individual devote
along apprenticeship to study and practice to move well beyond the limitations of the
mere novice, no matter how talented (Ericsson, 2014). This extensive training enables
individuals to acquire the domain-specific procedures mentioned earlier, such as the
mathematics necessary in domains like physics, chemistry, and some subdisciplines
of biology. Naturally, much more than just problem-solving techniques are acquired
during this learning and apprenticeship period. The person must also attain compe-
tence in the accumulated knowledge of the domain. In the sciences, for example, this
knowledge includes empirical findings and formal theories. This domain-specific
knowledge should then enable the young person to become aware of what kinds of
ideas would most likely be considered original, useful, and surprising by peers or
gatekeepers for the domain.

One might conclude that the acquisition of domain-specific expertise would
result in an equivalence between personal and consensual assessments of an idea’s
creativity. For instance, scientists would be socialized into knowing not just what
ideas are publishable in the best journals but also what ideas are highly most likely
to be cited. Yet as pointed out earlier, domains differ tremendously in their degree
of consensus. Even in high-consensus domains such as the “hard” sciences, the
agreement is always far from perfect (Simonton, 2004). A high-profile illustration
is Einstein’s relativity theory. Although some physicists accepted the new paradigm,
many others were just as opposed. This opposition was strong enough to deny him
the Nobel Prize for Physics through a whole decade of failed nominations. Even after
his general relativity theory received a spectacular empirical confirmation in 1919,
the Nobel selection committee could not reach a consensus. Finally, a compromise



22 D. K. Simonton

was reached allowing Einstein to receive the Nobel in 1921, 11 years after his first
nomination. The compromise? The prize citation would not explicitly mention rela-
tivity theory, but instead solely mentioned his 1905 work on the photoelectric effect.
The omission of relativity was perceived as an insult to Einstein and his supporters!
Of course, now the special and general relativity theories are considered among the
cornerstones of modern physics and astronomy.

Einstein’s long uphill climb to full professional acceptance was not unique. Max
Planck experience with his new quantum theory led him to observe that “A new
scientific truth does not triumph by convincing its opponents and making them see
the light, but rather because its opponents eventually die, and a new generation grows
up that is familiar with it” (Planck, 1949, pp. 33-34). Likewise, Charles Darwin noted
with respect to his theory of evolution that he did not “expect to convince experienced
naturalists whose minds are stocked with a multitude of facts all viewed, during a
long course of years, from a point of view directly opposite to mine” but instead he
looked “with confidence to the future, — to the young and rising naturalists, who will
be able to view both sides of the question with impartiality” (Darwin, 1860/1952,
p. 240).

Planck’s comment is often paraphrased more humorously in the statement that
“science advances one funeral at a time.” Eventually, Planck and Darwin, like
Einstein, were vindicated in their own lifetimes.

In discussing domain-specific expertise acquisition it is crucial to note that the
“10-year rule” does not come anywhere close to representing a “rule,” but rather only
describes a rough statistical average subject to conspicuous individual differences
(Simonton, 2000). Some creators can master the requisite expertise in less than half
the time whereas others will take twice as long. This cross-sectional variance partly
reflects substantial variation in innate talent, as defined by relevant cognitive and
dispositional variables that accelerate or retard the acquisition process (Simonton,
2008b). Substantial talent thus enables a student or apprentice to “get better faster.”
Another exception to the rule is no less important, namely, the “more bang for the
buck” effect (Simonton, 2014a). Two persons with the same expertise will differ
greatly in the magnitude of creativity that they will generate from that expertise. For
example, Einstein did not know more than the average theoretical physicist of his
day, and arguably knew appreciably less, but he certainly managed to augment his
knowledge with a creative imagination going far beyond that of his contemporaries.
By relaxing certain constraints of classical physics—such as Newton’s assumption
of absolute space and time—FEinstein was led to the relativity of space and time, and
thus their linkage in four-dimensional space—time.

So what developmental antecedents might enable a creator to “think outside the
box” defined by domain-specific expertise?
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3.2 Diversifying Experiences

Sometime during early development creative talents will encounter “highly unusual
and unexpected events or situations that are actively experienced and that push indi-
viduals outside the realm of ‘normality’” (Ritter et al., 2012, p. 961). Such events or
situations are called diversifying experiences (Damian & Simonton, 2014a). These
experiences can adopt a variety of forms, provided they serve to disrupt conven-
tional ways of thinking. Examples include (a) professional, ethnic, and geographic
marginality as well as (b) developmental adversity, including parental loss at the
family level and political instability at the societal level. Although the particular
experiences will vary from one creative individual to another, their collective impact
is to nurture the development of creative potential instead of producing an expert
constrained by domain-specific expertise.

To be sure, diversifying experiences, particularly when they assume the form of
extreme developmental adversity, can have repercussions more negative than posi-
tive (see, e.g., Damian & Simonton, 2014b). Hence arises the necessity of finding
the “sweat spot” or optimum between too much and too little (Damian & Simonton,
2014a). Complicating matters yet further, the precise location of this optimal degree
of diversifying experiences depends very much on the domain of creative achieve-
ment (Simonton, 2014b). In particular, diversifying experiences are much less impor-
tant in the science than in the arts. For instance, highly eminent scientists tend to
come from much more stable and culturally homogeneous home environments than
do comparably eminent artists. This contrast can be seen in the different family
backgrounds of Nobel laureates in the sciences versus the laureates in literature.

Although the bulk of the research relevant to this topic has been correlational
rather than experimental, laboratory experiments also support a positive relation
between diversifying experiences and creativity, at least in the short term (Damian &
Simonton, 2014a). For example, creativity tends to be enhanced when participants
are exposed to schema violating stimuli (e.g., Ritter et al., 2012). In the case of
Big-C creators, naturally, these influences are just much bigger and longer termed,
producing lifelong developmental consequences.

4 Individual Differences

It is customary to describe most individual-difference variables as exhibiting a “nor-
mal” or “Gaussian” distribution, as depicted by the iconic “bell-shaped curve”
(Simonton, 2008a). Individual differences in intelligence offer a classic example
(Herrnstein & Murray, 1994), a formal description that goes all the way back to
Francis Galton (1869). Even if the cross-sectional distribution of little-c creativity
might sometimes be described this way (cf. Nicholls, 1972), Big-C creativity cannot
possibly have this distribution (e.g., Martindale, 1995). For instance, lifetime creative
output is optimally described by the inverse power function known as Lotka’s Law
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(Egghe, 2005; Lotka, 1926). The modal output is a single creative product, after
which the frequencies progressively decline with higher levels of productivity. One
striking consequence of this distribution is that a very small percentage of the creators
in any domain—the productive elite—are responsible for a disproportionate amount
of the total achievements defining the domain. In rough terms, the top 10% will
account for about half of all creative work—*rough” because the specific magnitude
of the elitism depends on the domain of creativity.

This characteristic distribution then raises the question: Why not normal?
Although inverse power distributions can be obtained by different means, one possi-
bility is especially intriguing from the standpoint of this chapter. If an outcome vari-
able is a multiplicative product (rather than the additive summation) of two or more
variables, then the resulting variable will not be normally distributed but instead will
be highly skewed. This happens even when all the component variables are normally
distributed, but the output distribution becomes even more extreme if some of those
component variables are themselves highly skewed. Especially critical is the fact that
many contributing factors will exert “veto power” over the product in the sense that
if that factor is close to zero, then the product must also be near zero. For example, if
a person has no domain-specific expertise whatsoever in a given area, the likelihood
of any creative contribution becomes nil no matter how brilliant that person might
be.

The question has now become a different one: What are some of the factors
that might contribute multiplicatively to creative productivity? The complete list is
probably quite long as well as highly contingent on the specific domain. Hence,
here would like to concentrate on just two that seem most germane to the distinction
between little-c and Big-C creativity. These two are motivation and personality.

4.1 Motivation

Imagine someone who is extremely intelligent but who also seems really unmotivated
to do anything. Would such a person put in the decade of extensive study and practice
to master the knowledge and skills required for creative achievement in a domain?
Would this unmotivated individual produce work after work, submitting each to
vicissitudes of peer review, including the inevitable revisions? Would such a person
keep on going if major obstacles stood in the path to success, including vicious
criticism or utter neglect? The answers to these questions is an obvious and uniform
“no!”.

Galton (1869) mentioned the supreme importance of motivation when he noted
that the true genius “will, urged by an inherent stimulus, climb the path that leads to
eminence, and has strength to reach the summit — one which, if hindered or thwarted,
will fret and strive until the hindrance is overcome, and it is again free to follow its
labour-loving instinct” (p. 38). Later, when Cox (1926) systematically studied the
personality traits of 100 geniuses, she noted “that high but not the highest intelligence,
combined with the greatest degree of persistence, will achieve greater eminence than
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the highest degree of intelligence with somewhat less persistence” (p. 187). More
recent research would describe this directed drive as “GRIT,” which is defined as the
“perseverance and passion for long-term goals” (Duckworth et al., 2007, p. 1087).
Persons who score low on GRIT, when they learn that the 10-year rule might stand
between them and eventual success, decide to change their long-term goal—opting
to party instead of practice!

Notice that this motivational trait is both domain specific and generic at the same
time. On the generic side, all domains of eminent achievement, creative or other-
wise, require the individual to engage in this persistent effort toward a major goal.
Even champions of the National Spelling Bee have to exhibit GRIT (Duckworth
etal., 2010). Yet on the domain specific side, this motivational persistence is usually
confined to a particular domain or set of interrelated domains. Even polymaths tend to
impose some restrictions on the scope of their endeavors. It must be remembered that
Leonardo da Vinci may have contributed to a huge range of domains, from painting
to science and from anatomy to engineering, yet everything that his curiosity touched
was seen through an artist’s eye, as revealed in his drawings. Indeed, in his Treatise
on Painting he attacks poetry as inferior to painting, probably because the former
could not conform to his spatial-visual intelligence.

4.2 Personality

Research on the “creative personality” hypothesizes that creative people differ from
non creative people. This hypothesis is tested several different ways. At the little-c
level, scores on standard personality tests might be correlated with scores on various
creativity measures, such as divergent thinking (e.g., Carson et al., 2005). Less
common is psychometric research that applies personality assessment to samples
that include Big-C creators along with somewhat less distinguished colleagues
(e.g., Cattell & Drevdahl, 1955). Rarer still are those investigations that apply at-
a-distance personality measurement techniques to universally renowned creative
geniuses (Song & Simonton, 2007). For example, the latter methods have been
applied to figures as notable as René Descartes, Isaac Newton, Charles Darwin,
Johann Wolfgang von Goethe, Michelangelo, and Ludwig van Beethoven (Cox, 1926;
see also Cassandro & Simonton, 2010). Besides these sample contrasts, investigators
will often differ in the particular personality traits or factors that are assessed. Alterna-
tive instruments alone include the Minnesota Multiphasic Personality Inventory, the
Eysenck Personality Questionnaire, the Cattell 16 Personality Factors Questionnaire,
and the Revised NEO Personality Inventory (Feist, 2014).

Even if the results of this vast empirical literature are too rich to review in this
limited space, meta-analyses permit us to draw some general conclusions (see, espe-
cially, Feist, 1998). First, creative individuals cannot be described by a single person-
ality profile, but instead the profile varies across domains of creative achievement.
For instance, it has long been known that artistic creators tend to have identifiably
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different personalities than do scientific creators (e.g., Cox, 1926; Raskin, 1936;
Simonton, 2014e). Second, not only can little-c creators be distinguished from Big-C
creators, but also personality contrasts are found between the Biggest-C creators and
those Big-C creators who are far less acclaimed (i.e., still uppercase but smaller font
size). Hence, when we speak of the creative personality, it is essential to distinguish
both the domain and the magnitude of creative achievement (Simonton, 2009).

The last point can be illustrated via the frequently hypothesized relation between
creativity and psychopathology. This so-called “mad-genius controversy” is centuries
old and continues to the present day (Kaufman, 2014). Unfortunately, much of
the research on this question is either methodologically inadequate or conceptually
confused (Simonton, 2019). An example of the latter is a recent formal analysis of
the “Mad-genius paradox” (Simonton, 2014d). Too many investigators conflate two
propositions: (a) creative people are more mentally healthy than non creative people
and (b) highly creative people are more mentally healthy than less creative people. Yet
if creativity is measured by the production of creative products, then it can be shown
that these two statements are orthogonal to each other (Simonton, 2014d). In partic-
ular, because of Lotka’s Law discussed earlier, the first proposition can be true even
though the second proposition is false! Hence, research supporting the first proposi-
tion does not logically contradict the substantial amount of research supporting the
second proposition (Simonton, 2014c). Persons who produce more creative products
can display more psychopathology than those who produce fewer creative products
even when those who produce creative products exhibit less psychopathology than
those who produce no creative products. Moreover, because the single most important
predictor of eminence in a domain is total lifetime creative productivity (Albert, 1975;
Simonton, 1997), psychopathology can increase with achieved eminence without
contradicting the first proposition!

An empirical example of this last point is found in a recent historiometric study of
204 Big-C creators (Simonton, 2014e). Using independent quantitative assessments
of both achieved eminence and (largely) subclinical psychopathology and subjecting
the scientists, thinkers, writers, artists, and composers to separate trend analyses, the
five curves graphed in Fig. 1 obtained. The following two points should be observed.
First, the eminence-psychopathology function varies across domains. As expected,
for instance, the most eminent scientists exhibit lower levels of psychopathology than
do the most eminent artists. Second, although two creative domains show positive
monotonic relations (viz. artists and writers), the other three domains display single-
peaked nonmonotonic functions (viz. scientists, composers, and thinkers), with the
peaks located at different levels of psychopathology. Where the most eminent scien-
tists are found in the mild range, the most eminent thinkers are located in the severe
range, with the most eminent composers falling between these two domains.

Despite these two conclusions, the results viewed in Fig. 1 do not contradict the
proposition that highly eminent creators as a group might be more mentally healthy
than the general population of noncreators (or even little-c creators). Anyone who
asserts otherwise is committing a serious non sequitur. Achieved eminence, like
creative productivity, is highly skewed so that the Biggest-C creators at the upper tail
of the distribution represent an extremely small percentage of all Big-C creators.
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Fig. 1 From top to down, the psychopathology-eminence functions are presented for 42 scientists,
40 artists, 50 composers, 49 writers, and 23 thinkers. Psychopathology is measured on a 0-3
scale (none to severe; Post, 1994) whereas eminence is assessed on a 1-100 scale (Murray, 2003).
Adapted from “More Method in the Mad-Genius Controversy: A Historiometric Study of 204
Historic Creators,” by D. K. Simonton, 2014, Psychology of Aesthetics, Creativity, and the Arts, 8,
p- 58. Copyright 2014 by American Psychological Association

5 Conclusion

This chapter has been specifically devoted to understanding the differences between
everyday creativity and highly eminent creative achievement in professional
domains. We started by defining creativity, which definition led to the distinction
between personal and consensual creativity. Consensual creativity was then shown
to prove far complex in operation than personal creativity because the consensual
assessment may operate at different levels and time frames—from immediate inter-
personal reactions to posthumous evaluations by posterity. The distinction between
personal and consensual creativity is not equivalent to the distinction between little-
¢ and Big-C creativity because the latter requires a more demanding consensus, a
consensus initially based on professional peers and gatekeepers. Furthermore, just as
little-c creators can vary in their amount of creativity, so can Big-C creators, and even
more so. The biggest Big-C creators are those who largely define world civilizations
(Murray, 2003).

Once these definitional issues were presented, we then examined (a) cognitive
processes and procedures (both domain specific and domain generic), developmental
antecedents (especially expertise acquisition and diversifying experiences), and indi-
vidual differences (in productivity, motivation, and personality). This review of the
empirical and theoretical literature indicated the severe complexities involved in
attaining eminence as a creator in professional domains. Unlike general intelligence,
which can be conceived as a continuous scale from the lowest to the highest levels of
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“Spearman’s g” (e.g., from four standard deviations below the mean to four standard
deviations above the mean), the transition from zero creativity to little-c creativity
and then to various grades of Big-C creativity is riddled with incongruities. A case
in point is the mad-genius paradox where highly creative persons can exhibit more
psychopathology than less creative persons even when creative persons as a group
may display less psychopathology than noncreative persons. An even more decisive
discontinuity involves domain-specific expertise, which clearly separates the “men
and women” from “the girls and the boys” when it comes to ascending the personal
creativity of amateurs to the consensual creativity of world-class creative geniuses.

The implications of these findings for future research are obvious. Investigators
cannot naively assume that psychometric studies of little-c creativity automatically
generalize to Big-C creativity, nor are historiometric studies of Big-C creativity
instantly applicable to little-c creativity. Instead, more effort is needed to demarcate
the discontinuities that occur along the way from the littlest creativity, little creativity,
medium creativity, big creativity, and the biggest creativity.
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1 Cognitive Abilities and Creativity

Although the importance of the cognitive component in the profile of creative indi-
viduals has often been studied as a set of specific abilities involved in the creative
process (e.g., Botellaetal., 2013; Carlson & Gorman, 1992; Finke et al., 1996; Hayes,
1989; Myszkowski et al., 2014; Ward, 2007), one of the main debates regarding
such a component is related to the relationship between general mental ability and
creativity. But, beyond general mental ability, are there specific cognitive resources
that promote creativity? Also, we may wonder if creativity is manifested in zow one’s
cognitive abilities are used, rather than in their availability. In other words, creative
individuals may tap into their cognitive resources differently.

2 Communalities Between General Mental Ability
and Creative Potential

The relationships between creativity and general mental ability—or g—have been
largely discussed from both theoretical and empirical points of view (Zenasni
et al., 2016a, 2016b). Since creativity involves cognitive processes and informa-
tion processing, it is clear that it depends on the cognitive abilities that signifi-
cantly contribute to the production of ideas. Therefore, the two constructs, although
relentlessly challenged in their respective definitions and measures, certainly overlap,
because they both involve a problem-solving component (Corazza & Lubart, 2021;
Sternberg, 2001). Indeed, when individuals take either a general mental ability test
or a creativity measure—whether composed of divergent thinking tasks, like the
Torrance Tests of Creative Thinking (Torrance, 1966, 2008), or composed of more
integrative tasks (Lubart et al., 2011) involving creativity judgments of experts or
trained novices (Storme et al., 2014) through the Consensual Assessment Technique
(Amabile, 1983)—they face a set of problems for which they need to find solutions.

To solve such problems and address their environment, individuals have to engage
in diverse mental activities that involve a range of cognitive abilities. Some mental
activities are involved in both g measures and creativity measures, leading to an
overlap. More specifically, on one hand, both g and creativity measures often involve
idea production, where individuals have to solve a problem through the generation
of many ideas—fluency—of different categories—flexibility—and that are rare or
unusual—originality (Kaufman, 2015); on the other hand, creativity tasks require
individuals to generate ideas that are not only novel and styled, but also useful
(Besemer, 1998; Besemer & O’Quin, 1999; Besemer & Treffinger, 1981). This
implies that, like in general mental ability tests, creative individuals have to address
task constraints, which is also a common denominator of most definitions of general
mental ability (Sternberg, 2001): Intelligent individuals and creative individuals are
generally both defined as being capable of adapting to, and proposing appropriate
solutions to various constraints.
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The empirical consequences of this conceptual overlap are found in the wealth
of research showing correlations between various creativity measures and general
mental ability measures (e.g., Batey & Furnham, 2006; Jauk et al., 2013; Miroshnik &
Shcherbakova, 2019; Myszkowski et al., 2015; Nusbaum & Silvia, 2011). It has
notably been suggested that updating—the ability to refresh information in working
memory—is the executive function that is the most common to g and creativity
(Benedek et al., 2014), and thus explains these relations. However, the magnitude of
the relations between g and creativity is typically small or moderate, suggesting that
creativity has its own specificities and cannot be reduced to a manifestation of g.

2.1 The Specificity of Creative Cognition

Do creative individuals use their cognitive ability in the same way as others? In other
words, do they create and find ideas because they have a different use of their abilities
compared to other people? To answer this question, let us first note that researchers
generally distinguish conceptually creativity from g. Notably, Wallach and Kogan’s
seminal work (1965) shows that children may present a high level of intelligence
but a low level of creativity whereas some may present a high level of creativity and
a low level of intelligence—in other words, creativity and intelligence are distinct
constructs.

One of the explanations for the limited strength of the relation between general
mental ability measures and creativity measures could be that intelligence measures
hardly leave enough space for creativity-related cognitive activities (especially diver-
gent thinking). This can be considered as a limitation of general mental ability
measures, because it questions the extent to which they are fully able to predict
achievement (Gajda et al., 2017; Kaufman, 2015), to which they really tap into
an individual’s potential (Kaufman et al., 2012), and to which they avoid biases
(Kaufman, 2006, 2010; Kaufman et al., 2012). In addition, work focusing on the
executive functions involved in creativity and g measures (Benedek et al., 2014)
indicates that some executive functions are involved in creativity but not (or less)
in g, notably inhibition—the ability to suppress dominant but incorrect responses.
Another explanation can be found in the threshold theory (Guilford, 1967), according
to which the correlation between general mental ability and creativity only exists
below a critical intelligence level—corresponding to an 1Q of approximately 120.
Above this threshold, the correlation weakens or becomes null (Barron, 1961; Jauk
et al., 2013; Jung et al., 2009; Karwowski et al, 2016; Leon, 1971; Preckel et al.,
2006; Runco & Albert, 1986).

Another explanation for the modest relations between general mental ability tests
and creativity measures is the potential attenuation of correlation effects due to the
imperfect reliability of the instruments used to observe the relationships between the
two constructs (Hunter & Schmidt, 2004), which is supported by the variability of
observed correlations across studies that use different creativity measures. Addition-
ally, the relation between the two constructs may be domain-specific: it may be more
modest in some domains—for example those that are more applied or rely more
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either on specific abilities, like domain expertise, or on the conative component, like
artistic (Botella et al., 2013) or managerial (Myszkowski et al., 2015) creativity—and
larger in other domains—for example domains, like engineering or science, where
most contributions are more forward-incrementing (Sternberg, 2001) or integrating
(Sternberg et al., 2002).

Finally, another explanation could be the fact that, although the constructs may
be overlapping, the measures have, in general, been designed for different objec-
tives. Typically, general mental ability measures are built for clinical settings, as
diagnostic instruments, tools to predict school success, productivity and overall
achievement; creativity measures, in contrast—in spite of their associations with
psychopathology (Batey & Furnham, 2008)—are often considered as tests of “poten-
tial”, with the perspective of stimulating (rather than predicting) human capacities,
to drive innovation and to encourage individual self-actualization.

These various explanations show that, while relatively modest correlations are
observed between measures of general mental ability and creativity, they may hide a
bigger overlap between the cognitive abilities involved in g and creativity: Individ-
uals who are capable of complex reasoning and abstract conceptualizations have an
advantage when having to generate and apply useful solutions. But only to a certain
extent: Creative products are useful, but are also novel. Therefore, general mental
ability is only a prerequisite for creativity (Sternberg, 2001), and there are other
elements to the cognitive component of creative potential and achievement (Zenasni
et al., 2016a, 2016b) than g.

2.2 Other Abilities

One of the main challenges in establishing the “creative profile” of an individual—as
well as in studying creativity in general—is the partial domain specificity of creativity
(Baer, 1998). In other words, whereas research may support that a specific ability
or trait is related to higher creativity, such a conclusion may only be valid in the
creativity field of the study, and may not be generalizable to other fields. However,
there is some communality between domains.

Expertise in a specific domain is not only a useful characteristic to judge creative
products (Amabile, 1983; Storme et al., 2014): It is also an essential characteristic
of creative individuals in many domains (Sternberg, 1998). This is because the
creative process is facilitated by the presence of a referential (Botella et al., 2013),
a structured network of preexisting ideas to combine or extend, as suggested by the
structured imagination theory (Marsh et al., 1999; Smith & Ward, 1995; Ward, 1994;
Wilkenfeld & Ward, 2001). Through such a structure, individuals build a system of
rules, a network of possible wanderings (Newell and Simon, 1972)—for example,
an even number of limbs and symmetry when creating animals in a drawing (Ward,
1994; Ward & Sifonis, 1997)—that they use to produce new ideas. However, it is
useful to distinguish the different forms of creative production: When creating by
forward incrementation or integration, or reinvention (Sternberg, 2001; Sternberg
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etal., 2002), an expert with a great number of potential “wanderings” may find more
useful and novel solutions than a novice, who would find already existing ideas
without even realizing that they are not novel, or without assessing their usefulness
correctly—put in another way, solutions that, although creative compared with the
individual’s own referential, are not creative at higher levels, using the larger social
world (i.e., the population of all existing solutions) as a referential; in contrast,
when creating by redefining and reinventing something, novice individuals may be
less inclined to fall into the “trap” of non-original of existing paths. Thus, creativity
may be observed in novices—mini- or little-c creativity (Kaufman & Beghetto,
2009)—as an individual’s creative products can be compared to the individual’s own
referential, as much as it can be observed in experts or geniuses, for whom creative
products are compared with the world as a reference point.

Apart from accumulated expertise in a specific domain, creativity relies also on
perceptual and judgment abilities related to the field. Indeed, it is often suggested that
a step in the creative process is that of judging ideas, in order to sort them, to discard
the bad ones and keep—or combine—the good ones (Botella et al., 2013; Cropley,
2006). But the ability to judge products, which is part of the creative process, is not
only related to accumulated knowledge one has. In other words, creativity judgment
expertise is not only a function of how much exposure to or knowledge one has
accumulated on a topic. For example, studies on the judgment of visual art tend to
indicate that judgment could be a predictor of creativity (Myszkowski & Zenasni,
2016; Myszkowski et al., 2014). In any case, acumen when judging creative products
and ideas is certainly a central aspect of creation. An example of this can be found
in the way musicians and musical producers or movie directors ensure they have
accurate monitoring equipment in order to perceive and predict the impact of the
piece that is produced, or how painters or sculptors need to step away from their
paintings to observe them from different points of view, or from a typical spectator’s
point of view. The ability to represent accurately structures in creative products (for
example, thythm and pitch in music, organizational balance and symmetry in visual
arts) can help advance towards a more creative production. Nevertheless, it should be
noted that research also suggests that general mental ability plays a role in judgment
ability (Myszkowski et al., 2018). In other words, effects of judgment ability may be,
in some part, one of the mechanisms of the relation between general mental ability
and creativity, and therefore, the incremental predictive power of judgment ability
over creativity, over and beyond general mental ability, remains open for discussion.

In sum, the typical cognitive profile of a creative individual is complicated to draw.
It would certainly include many abilities that we would theoretically consider to be
manifestations of general mental ability. If, however, general mental ability is defined
by the content of the tests used to measure it, then there are certainly several abilities
that are involved in the creative process but that are not present in general mental
ability tests (Kaufman, 2015). Beyond mental abilities, for individuals to be thrown
in at the deep end of creativity, they often need to acquire expertise in the domain.
Doing such, they develop their ability to wander and handle ideas that are not just
novel, useful and styled compared with their own previous productions, but that are
also novel, useful and styled when compared with others’ productions. Finally, aside
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from intellectual performance and expertise, we advocate that other abilities than
domain-specific knowledge and general mental ability may play domain-specific
roles.

3 Personality Traits and Creativity

Numerous theoretical and empirical studies show that some personality traits support
creativity. Most of the research related to this field is based on exploratory psychome-
tric studies which often examine how main personality traits described in classical
models of personality, such as the Big Five, as related to creativity (Feist, 1998).
However, an important number of recent studies also show that some very specific
personality dimensions, not fully apparent in standard personality models, have an
explicit role in creativity and creations. This is mostly the case of emotion-related
personality traits which tend to be usually covered, in a much reduced way, by the
generic concept of neuroticism. Beyond these numerous empirical studies, we may
note that only few theoretical models describe how personality traits or personality
structure predict creativity. We will first present these models.

3.1 Personality and Creativity: Theoretical Expectations

Relationships between personality traits and creativity have been examined at the
conceptual level over the past century. For example, Eysenck (1993) developed
a theory unifying personality and creativity. According to his model, psychoti-
cism is the principal personality trait favoring original thinking and creativity. He
proposed first that creative achievement may depend on personality traits—such as
internal motivation, confidence, nonconformity, and originality. Originality and non-
conformity may be related to psychoticism, which is defined in Eysenck’s model
of personality as a dispositional trait, concerning one’s reality orientation, under-
lying susceptibility to the development of psychotic symptoms. Psychotism favors
creativity because it favors the ability to be original: Individuals with high levels
of psychotism show less constrained top-down processes and thus reduced cogni-
tive inhibition (Abraham et al., 2005). This theory is in part based on previous
empirical findings, from Richards (1981) notably, who found elevated levels of
psychopathology among eminent creators compared to the general population. Many
following studies confirmed, in part, this model (e.g., Batey & Furnham, 2006; Feist,
2018).

In a less clinical perspective, Sternberg and Lubart (1995) proposed that six
specific factors of personality should be theoretically involved in creativity: Toler-
ance of ambiguity, willingness to surmount obstacles, willingness to grow, intrinsic
motivation, moderate risk taking, and desire for recognition.
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Tolerance of ambiguity was first considered by Vernon (1970) as an individual
characteristic fundamental for creative individuals. It can be a resource to move
forward when individuals face an ambiguous situation, particularly when it can
induce anxiety. Some studies tend to validate the positive impact of ambiguity toler-
ance on creativity. However these relationships appear to be sensitive to contextual
conditions. For example, Zenasni et al. (2008) observed a positive relation between
these dimensions, but only when the creative task is based on ambiguous stimuli.
Similarly, Wang et al. (2011) observed that high tolerance of ambiguity is associ-
ated with employee creativity only when there is at least moderate role ambiguity.
Willingness to surmount obstacles may also be related to perseverance. This trait
should be related to creative achievement: facing rejection by colleagues or the
public concerning a creative idea, a creative individual should persevere until they
succeed in their project. This is also related to willingness to grow and intrinsic
motivation which both are resources and impulses that give creators the energy and
desire to pursue and achieve closure in a creative process. Risk taking is a resource
of creativity because it leads creators to invest in ideas and processes that they are
not necessarily supported by others. Finally, narcissism and the desire for recogni-
tion is also a potential characteristic for creative achievements because it motivates
any potential creator to produce the most original production. This may be related to
overconfidence and arrogance sometimes observed in empirical studies (as described
in a later section of this chapter).

In the Emotional Resonance Model of creativity (ERM, Lubart & Getz, 1997),
affective intensity and emotional idiosyncrasy appear as significant emotion-related
personality traits for creativity. This model predicts that creativity may be the result
of idiosyncratic emotional experiences; individualized emotions are attached to
concepts or images in memory and describe how these emotional endocepts interact
with each other and can provide the basis for creative associations. In other words,
Lubart and Getz consider that when a concept or image is activated (through external
stimuli or internal thought), its emotional profile—the attached endocept—is also
activated. This endoceptual activation then propagates the emotional profile as a
global “wave” throughout the memory system. In this perspective, affective inten-
sity and emotional idiosyncrasy are potential boosters in this model. Affect intensity
is defined as a tendency to experience emotional reactions that are strong or extreme
in a given emotional situation (Larsen & Diener, 1987). Emotional idiosyncrasy is
defined as the tendency of individuals to experience personalized emotions differ-
ently from those that others tend to experience in a given situation (Averill, 1999).
According to the ERM model, these affective traits should favor creativity because
individuals with a significant personal experience upon which they have dwelt and
for which they acquired complex, intense, and idiosyncratic emotions, and who
furthermore are highly attentive to their emotional processes will be the most effec-
tive in generating emotion-based associations for creativity. Botella et al. (2011)
complete this model suggesting that alexithymia, defined as the difficulty to identify
and verbalize emotions, may prevent individuals from being creative because people
who show alexithymia will have relatively poor, undeveloped endocepts, leading to
weak resonance.
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In an integrative model, Fiirst et al. (2016) proposed that three high-order person-
ality factors predict two main process factors, which in turn predict intensity and
achievement of creative activities. The personality factors are: Plasticity (high open-
ness, extraversion, energy, and inspiration), Divergence (low agreeableness and
conscientiousness, high non-conformity and impulsivity), and Convergence (high
ambition, precision, persistence, and critical sense).

3.2 Personality of Creators: Evidence-Based Research

As pointed out by Batey and Furnham (2006), the study of the relationships between
creativity and personality is mostly based on the study of modern theories of person-
ality such as the Big Five or Eysenck’s three-factor model of personality. These
studies are in line with preceding exploratory studies which tend to identify creative
individuals who present specific personality traits. Thus, in their early research on
this topic Cattell and Drevdahl (Cattell & Drevdahl, 1955; Drevdahl & Cattell,
1958) examined the personality traits of creators in several domains such as art,
literature, physical science, biology, human sciences etc. They observed that artists
and writers, compared to individuals from the general population present higher
ego-strength, are self-sufficient, more dominant, adventurous, unconventional, and
radical (Drevdahl & Cattell, 1958). Scientists seem to present the same characteris-
tics. These results are in line with works from the Institute of Personality Assessment
and Research (IPAR). MacKinnon (1962) showed that renowned architects tend to
be more independent, individualist, self-confident, unconventional and spontaneous.
Gough (1979) in order to develop a scale of creative personality explored the person-
ality traits of certified and/or mathematicians, scientists, and architects using the
Adjective Check List. Among all the 300 adjectives tested, eighteen refer positively
to creative personality (capable, clever, confident, egotistical, humorous, individu-
alistic, informal, insightful, intelligent, interests wide, inventive, original, reflective,
resourceful, self-confident, sexy, snobbish, and unconventional). If we consider all
these initial studies, the personality of creators may be summarized by a combina-
tion of a strong ego and unconventional attitudes. At this point we may propose that
strong self-confidence helps creators to express their non-conformist tendencies and
ideas. As instructive as these original studies seem, we may limit their conclusions
because they focused on distinguished creators, having succeeded in their activities.
It is difficult to say whether these personality traits are factors of creativity or factors
of success and notoriety in creative occupations.

Recent studies based on the Big Five model of personality extend this perspective
showing significant relationships between specific personality traits and creativity
evaluated by different methods capturing both normal and exceptional creativity.
The Big Five model proposes that specific personality traits can be derived from
five main factors which are Openness, Consciousness, Extraversion-Introversion,
Agreeability and Neuroticism. Among these traits, Openness is the one which appears
systematically, positively and significantly related to divergent thinking (McCrae,



Cognitive and Conative Profiles of Creative People

Table 1 Characteristics associated with creativity
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Cognitive

Motivational

Social

Affective

Artist’s traits

Imaginative

Impulsive

Aloof
Cold

Anxious
Emotionally

Independent Sensitive

Non-conformist norm-doubting

Scientist’s traits | Flexible Arrogant
Autonomous
Dominant

Self-confident

Hostile
Introverted
Openness

Ambitious
Driven

wide
interests

Common traits

1987). For McCrae, openness interacts with the divergent thinking process to make
possible creative production. The robust relationship observed between openness
and creativity was confirmed in many distinct studies (e.g., Jauk et al., 2014; Silvia
etal., 2009). Openness may in fact have two implications for creativity. First, it leads
individuals to be exposed to many distinct objects and situations that are fruitful
for creating and associating. Moreover, openness reflects a motivational component
because open individuals desire new experiences and new knowledge.

The importance of openness is confirmed by Feist’s (1998) meta-analysis. Feist
identified the main personality traits related to scientific and artistic creativity, and
concluded that a creative person tends to be more open to new experiences, more
self-confident, more dominant, less conventional and less conscientious than other
people. However, Feist pointed out differences in personality traits between artists
and scientists, both considered as creative job groups. He summarized these differ-
ences considering the nature of personality traits which can be cognitive, motiva-
tional, social or affective. Table 1 presents the personality traits specific to artists and
scientists.

From this meta-analysis, we may observe some common personality traits
between artists and scientists. Several social-related personality traits seem to char-
acterize both artists and scientists, but emotional traits seem to be specific to artists.
Artists seem to be distant from others and norms whereas scientists show them-
selves as dominant and do not show a specific profile on emotionality. As noted by
Feist himself, this meta-analysis must not be considered exhaustive because it refers
mostly to artists and scientists and not all the potential domains of creation. It is
also dependent on previous studies which focus on specific models of personality
testing specific dimensions with specific methodologies. Ma (2009) pursued in part
Feist’s analysis, by conducting a meta-analysis with a systematic selection of vari-
ables relative to the creative person, the creative process, the creative product and
the creative environment. Analyzing 2,013 effect sizes from 111 studies, Ma showed
that openness to new experiences, mysticism (i.e. a tendency to interpret an unusual



42 N. Myszkowski et al.

experience as a general or religious mystery) and affective sensibility are personality
variables related to creativity.

Moreover, we note that recent research has been conducted considering the
HEXACO personality model (Ashton & Lee, 2007). Silvia et al. (2011) examined to
which degree the HEXACO factors (i.e., Honesty-Humility, Emotionality, Extraver-
sion, Agreeableness, Consciousness, Openness to experience) are related to creative
achievement and activities. They observed that the higher is the level of Honesty and
Humility, the lower levels of creative activities and creative achievement tend to be.
As discussed by the authors, this is in line with Feist’s work indicating that arro-
gance and hostility are positive factors of creativity. Research (Furnham et al., 2013)
has also indicated relations between narcissism and self-reported creativity, in line
with high self-esteem and pretentious vocabularies observed in Gough’s research.
The main interpretation is that arrogant, pretentious individuals may have sufficient
self-esteem allowing them to achieve their potential and to take risks in spite of the
constraints (Silvia et al., 2011).

4 Self and Creativity

As highlighted, creativity often involves a combination of a strong ego and uncon-
ventional attitudes. It is indeed understandable that creative work requires breaking
with existing codes and standards and therefore may take a great deal of risk taking,
courage and self-confidence. In recent years, there is a growing interest in ego- and
self- related dimensions important for creativity. These dimensions have been catego-
rized under the term “creative self-beliefs” (e.g., Karwowski & Barbot, 2016), which
refer to people’s convictions about their own creative potential, creative achievement,
and creative identity, as well as their perception of what creativity is.

Historically, this literature is rooted in Maslow’s (1958) and Rogers’ (1954)
work, who qualified creativity as a natural fulfillment of the self and a mecha-
nism for achieving one’s potential. Recent perspectives conceptualize creativity and
the self quite differently, often suggesting a reciprocal dynamic between interests,
domain-specific self-concepts, and creative achievement. For example, “investment”
theories of self-concept suggest that self-concepts determine interests leading to
activity, effort, and perseverance and in turn, to achievement (e.g., Ackerman &
Heggestad, 1997). Conversely, the expectancy-value theory (Wigfield & Eccles,
2000) suggests reciprocal relations between domain-specific achievement, self-
concept, and personal interests. Regardless of the issue of directionality, it is estab-
lished that self-concept (particularly creative self concept), represents an aspect of
creative potential that facilitates or inhibits the achievement of one’s potential (e.g.,
Jaussi et al., 2007; Karwowski & Barbot, 2016).

A possible mechanism for this dynamic is the following: Creative self-concepts
refer to representations structured by an individual’s creative personal identity
(importance given to creativity in the definition of the self) which is confirmed
and reinforced by creative role identity (fulfillment of the ‘“social role” of being
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a creative person). Creative identity builds upon past experiences with creative
endeavors. People who consider creativity as an important part of the definition
of themselves (salient creative identity) seek opportunities to be creative in order to
maintain and affirm this fundamental aspect of themselves. By fulfilling their social
role as someone creative (thus, increasing creative productivity), they increase the
odds of successful creative achievements (Helson & Pals, 2000). In turn, successful
creative achievements will shape a person’s creative self-efficacy, itself predictive of
the quality of creative outputs (Beghetto, 2006) and, ultimately, will reinforce creative
personal identity. Hence, creative self-efficacy can be viewed as a form of domain
specific self-confidence which may help individuals persevere in their creative
endeavors even when external support lags behind. This dynamic is illustrated
through eminent examples often characterized by a high level of self-confidence
for creative work (Feist, 2014).

However, empirical studies that have more directly investigated the relationship
between creativity and self-related variables (in particular self-esteem) have usually
reported low to moderate associations as well as limited external validity (Hoff,
2005). In recent work, we have suggested that these inconsistent results may be due
to different developmental pathways (1) (different patterns of associations between
creativity and aspects of the self may arise at different developmental stages) and
(2), multidimensionality of both creativity and the self, leading to relationships of
different magnitude depending on whether domains are congruent or incongruent
(Barbot & Lubart, 2012; Karwowski & Barbot, 2016; Zenasni et al., 2016a, 2016b).

Finally, individuals differ in terms of specific metacognitive components of
creative self-belief, which may impact creative outcomes. In particular, creative
mindsets refer to a combination of creative self-knowledge and contextual knowledge
(e.g., knowing when to be and when not to be creative; Kaufman & Beghetto, 2013).
Fixed creativity mindset (i.e., belief that creativity is mainly an inherited feature
and cannot change) may be related to a lack of “Resilience” in the face of negative
feedback on creative performance outcomes, which could lead to creative morti-
fication (Beghetto, 2014). In contrast, growth mindsets (i.e., beliefs that creativity
is not a fixed property and can grow and change overtime) is a prerequisite for
pursuing creative endeavors regardless of external pressures, negative feedback, and
poor performance outcomes that could be discouraging along the way.

5 Conclusion

In this chapter, we have provided an overview of the traits and abilities that are
generally found in creative individuals, thereby specifying a creative profile. We
discussed first how cognitive abilities—general and specific—are acquired and how
expertise plays an important role in creativity. We discussed under which conditions
these abilities are involved. We then discussed conative aspects and what personality
traits are typically found in creative individuals. Finally, we discussed how creative
individuals are characterized by the way they view themselves.
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Although there has been a lot of work to understand individual creativity, there
still is much to be done to fully grasp it. It is important to note that what we presented
here is only an overview, and does not account for the full complexity of individual
skills, abilities, personality traits and self-concept. This is the case for several reasons.
First, the structure of cognitive abilities, personality traits and creativity itself are far
from completely understood yet. Second, the measures of many of the constructs
discussed here—including individual creativity—are very partial, and we hope that
improvements in measurement will facilitate the study of creativity. Third, the empir-
ical results discussed here essentially rely on statistical effects that are of varying
magnitude, being often small or moderate. In other words, and as an example, it would
be incorrect to assume that because a statistical relation between creativity and risk-
taking is often found (as we discussed earlier), then it is impossible for someone to
be creative if the individual is not a risk taker. There are many individuals who could
serve as counterexamples to the statistical relations we described (e.g., creative artists
with low self-esteem), and one must consider that skills and personality traits are not
always stable within individuals, notably across situations (i.e., one may avoid taking
risks in some situations and domains, not in others). Finally, in spite of decades of
work on the topic, there are certainly plenty of other traits and abilities that could bé
mentionned in this chapter, but that are still insufficiently studied, not studied at all,
or that we simply did not include for the sake of brevity. Therefore, the set of traits,
skills and abilities used here to describe typical creative individuals is unavoidably
partial, and should be considered a work in progress.
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1 Introduction: The Central Role of the Process
in Creativity

There are several frameworks for creativity studies, such as the 4P’s (Rhodes, 1961),
the 5A’s (Glaveanu, 2013), or the 7C’s model (Lubart, 2017). All of these frameworks
encompass at least three fundamental dimensions: the creative process, the creative
actor enacting the process, and the creative product as the outcome of the process. It
can be argued that the core of the creativity phenomenon is undoubtedly the creative
process. Without a creative process, the actor could not be engaged in creativity, and
therefore there would be no creative outcome nor its consumption. The same line
of reasoning applies even more strongly to the other dimensions contemplated by
the 4P’s, 5A’s, and 7C’s frameworks: they all rely intrinsically on the existence of
a creative process. The opposite does not hold: for example, it is perfectly normal
to have a creative process without having reached any creative outcomes: this might
even be useful, for example in case creativity is used as a therapeutic mechanism
(Hannemann, 2006).
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As a direct consequence, when creativity is considered, we should look for a defi-
nition that focuses on the creative process, and not on the possible creative outcomes
of this process. Strangely enough, the standard definition of creativity (Runco &
Jaeger, 2012), by foreseeing that creativity requires both originality and effective-
ness, is actually focused on the existence of an outcome and on its assessment by
some entity, who should recognize its originality and effectiveness in some specific
knowledge domain. As discussed in Corazza (2016), this definition is insufficient as
it leads to a static theoretical framework, missing all the dynamics of the creative
process, which include long periods of creative inconclusiveness (Corazza, 2016),
along with more rare occasions of creative achievement. Recognizing the central
role of the creative process, it is therefore mandatory to adopt a dynamic definition
of creativity (Corazza, 2016), foreseeing that creativity requires potential originality
and effectiveness. The addition of a single word, potential, has the power to trans-
form the theoretical framework from static to dynamic, and to shift the focus from
creative products to creative processes (Botella & Lubart, 2019; Corazza, 2016, 2020;
Corazza & Glaveanu, 2020).

Under the light of the dynamic definition of creativity, we can also provide a
definition for the creative process. Lubart (2001) defined it as: “The sequence of
thoughts and actions that leads to a novel, adaptive production”, and this definition is
still a derivative of the standard definition of creativity, for it does not contemplate the
case in which the production is not (yet) reached, or its value is debatable. Therefore,
we must provide a dynamic definition of a creative process, as “A sequence of thoughts
and actions aimed at the generation of outcomes with a potential for originality and
effectiveness”. A fundamental part of the creative process will therefore reside in
the active extraction of value from generated ideas, that we identify as creativity
estimation as opposed to creativity assessment or judgment (Corazza, 2016, 2020).

Modeling the creative process has been an important topic for about a century in
creativity studies (see Lubart, 2001, 2018, and the references therein). Any model
must be interpreted as a metaphor, without any claim to represent ‘reality’ in a
faithful way, but with different levels of usefulness that need to be justified. For the
DA VINCI model presented in this Chapter, there are three levels of usefulness: (a)
theoretical; (b) empirical; and (c) practical. First, from a theoretical point of view,
the DA VINCI model is an important part of the Dynamic Creativity Framework
descending from the dynamic definition of creativity cited above; the DA VINCI
model is compatible with other models proposed in the literature, as discussed below,
but it adds the important elements of Inspiration and divergent Creativity estimation.
Second, understanding the creative process through the DA VINCI model can be
used as a guide in the design and realization of empirical experiments for the study
of creative cognition, creative motivation, idea generation, creativity estimation, and
so on, to provide additional scientific data to confirm the validity of the model itself.
Finally, the DA VINCI model can also be used as an educational tool for creativity
training, as well as an application tool to guide practical sessions of idea generation.
In this practical sense, the DA VINCI model can be used both by an individual and
by a team of actors.
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2 The DA VINCI Model for the Creative Thinking Process

Our model was initially identified as ‘DIMAI’ (Corazza & Agnoli, 2018; Corazza
et al., 2014, 2016), and was renamed ‘DA VINCI’ in 2019, to dedicate it to the
great Leonardo Da Vinci (1452—-1519) in the year of the 500-th anniversary of his
death. This dedication is well justified by the fact that Leonardo represents a unique
testimonial for creativity, being the only human in history who was able to produce
high level creative work in about twenty different disciplines, pertaining to the arts,
science, and technology. The DA VINCI model is intended to describe the occurrence
of a creativity episode, the time-extension of which is a-priori undetermined, due to
its manifold dynamic extensions (Corazza, 2019, 2020). It must be clearly stated
that there is no claim that this model actually reflects the approach that Leonardo
followed in his creativity episodes, although some of the components of this model
have been inspired by the lessons that can be learned from the Da Vinci codex. It is
worth noting that DA VINCI has been turned into an acronym to help indexing the
five key mental states that constitute the backbone of the model: DAV (Drive—Atten-
tion & Volition), I (Information), N (Novelty generation), C (Creativity estimation),
I (Implementation).

The reason why we identify these main constituents of the DA VINCI model as
‘mental states’, as opposed to the more classic term ‘stages’ (e.g., see Wallas, 1926),
is that multiple mental states can coexist at the same time in the mind of the creative
actor. Therefore, even though the description of the DA VINCI model follows a
linear and sequential order, its activation can be much more complex and non-linear,
depending on meta-cognitive executive control. As an example, the DAV state, which
contains the fundamental motivational elements allowing the actor to take risks and
sustain possible frustrations, must remain active throughout the creative thinking
process, in parallel with other mental states.

The graphical representation of the DA VINCI model is reported in Fig. 1. As can
be seen, the three central mental states (I, N, C) contain each two components, repre-
senting a duality of modalities that will be explained later, but that in general reflects
convergent vs. divergent modalities. At the output of the DAV, I, N, and C mental
states, different forms of preliminary outputs are represented, feeding and creating
an exchange between different mental states. These are, respectively: Refined Focus
Area (RFA), Platform-Incubation, Raw Ideas, and Conceptual Prototype. Whereas
the communication link is clearly visible between adjacent states, it can also be effec-
tive between non-adjacent mental states. For example, the RFA that links DAV and
I states, also links DAV and C states, because as we will explain later convergent
Creativity estimation is aimed at extracting value from the creative ideas with refer-
ence to the initial RFA. Further, it should be noted that all of the elements of the DA
VINCI model are interconnected by paths that have no arrows. This is intended to
show graphically that there is no single predetermined way to activate mental states,
their modalities, and the corresponding outputs, but multiple sequences of activation
can be generated within the DA VINCI model, corresponding to different thinking
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Fig. 1 The DA VINCI
model for the creative
thinking process

styles (to be discussed later) and/or different situations that may occur in the embed-
ding environment. In fact, this process does not happen in isolation, but is influenced
by all the interactions in which the creative actor engages.

As we will discuss later, the DA VINCI model is compatible with other models for
the creative thinking process, but it also has two main peculiarities that make it well
distinct: the component of Inspiration within the I (Information) mental state, and the
component of divergent Creativity estimation within the C (Creativity estimation)
state. Having given a general overview of the DA VINCI model, we now enter into
the detailed description of the five mental states.

3 DAYV: Drive—Attention & Volition

The basic behavior of a cognitive system supported by a non-pathological brain
is guided by the minimization of energy expenditure. This is essentially the foun-
dation of the cognitive economy assumption, which foresees as the main goal that
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of conserving the finite available resources as much as possible (Rosch, 1978). In
fact, the process of learning and reviewing produces a progressive reduction of
energy expenditure in the brain, so that brilliant and fast responses to external or
internal stimuli involve minimal energy consumption. This is a fundamental and
adaptive neural and cognitive goal, that guarantees maximum survival time spans
for a given level of nutrition. There are many mechanisms used by the neural and
cognitive systems in order to achieve the goal of energy minimization, among which
lowering thresholds of neurons, reduced activation of structures, habituation, atten-
tion focusing, and proactive prediction. All of these mechanisms work against the
creative process, because they tend to lead rapidly towards the ‘best’, previously
known, response.

As a consequence of the above fundamental observation, if a creativity episode
is to begin at all, there is the necessity to invest an amount of energy and time which
is far superior to the minimum necessary for mere survival. The Drive represents
this mental state in which a willingness is (explicitly or implicitly) activated in the
creative actor to actually make this investment of energy and time, taking the risk to
engage in an activity without a-priori guarantees of the possible outcomes. Without
this Drive, creativity remains stifled and unable to be expressed, as thinking always
remains within the comfortable boundaries of previous knowledge.

Inthe DA VINCI model, itis explicitly recognized that the creative Drive stands on
two pillars: cognitive (Attention) and motivational (Volition). The cognitive element
involves the definition of an area of attentive focus (Focus Area) for the creativity
episode, which might be an assigned creative task, a problem to be solved (in this
case, the literature of interest speaks of Problem Discovery, Problem Definition and
Re-definition, Problem finding; Guilford, 1967; Mumford et al., 1991), but also an
area to be explored, without any evident problem to be solved. This third possibility
promotes engagement in a much wider range of creativity episodes. The Drive in
Attention involves spending energy and time to look at the Focus Ares from many
different points of view, which is key to combat fixation and selectivity of attention.
The ability to broaden the attentional focus while defining the creative focus emerged
as an attribute of creative individuals, especially when associated with the Openness
personality trait (Agnoli et al., 2015). In fact, flexible perspective taking is a funda-
mental ability to be trained in order to improve creative performance. In terms of
problem solving, this is referred to as problem re-definition (Reiter-Palmon & Illies,
2004), which can be shown to be predictive of creative success.

On the other hand, the creative Drive is not only a matter of pure cognition. In fact,
the motivational elements are as important, if not more. As we recently stated, moti-
vation and emotions can be defined as the spinal cord of the overall creative thinking
process, or as the necessary (but not sufficient) condition for the creative process
to occur (Agnoli & Corazza, 2019). Volition, or the willingness to engage in the
creativity episode, is actually the source of the excess energy in the Drive. Volition is
known to have both intrinsic and extrinsic components (Amabile, 1993), depending
on whether they come from within the creative actor or from the surrounding envi-
ronment, such as for example a boss asking for creative ideas to solve a company’s
problem. The best condition corresponds to the case in which intrinsic and extrinsic
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motivation resonate: imbalance is in general an inferior condition, either when the
actor is motivated but the environment works as an obstacle, or when the environ-
ment is favorable but the actor does not show any interest. This interaction between
intrinsic and extrinsic motivation emerged clearly in a recent exploration of creative
achievement within the educational environment, where the highest achievement
scores were obtained by individuals characterized by high openness and high levels
of both motivational sources (Agnoli et al., 2018).

A neurological parallel to Volition can be found in the creative Drive model
proposed by Flaherty (2005). This author offered an alternative neurological explana-
tion to creativity as opposed to the lateralization model for creativity skills proposed
by Martindale (1999). In particular, Flaherty suggested the term “creative drive” for
explaining the result of the interaction between temporal and frontal lobes and the
limbic system. She argued that most neurological models have focused on creative
cognition skills, but the drive, as sustained by the limbic system, is neurally inde-
pendent from these skills, and probably more important for explaining creative
achievement. More recent models have been proposed for the neurological expla-
nation of this state (see Khalil et al., 2019), all pointing at relatively independent
neurophysiological patterns for the drive sustaining the creative process.

Further empirical evidence for the role of basic neural motivational systems in the
creative thinking process comes from the study of the functions of the dopaminergic
systems on the generation of new ideas (Boot et al., 2017; Nijstad et al., 2010;
Zabelina et al., 2016), with recent data showing that higher activation of the striatal
dopaminergic system is predictive of higher originality when supported by higher
flexibility of thought (Agnoli et al., 2021).

Now, Attention and Volition interact in the selection of the output of the Drive
mental state, that is the Refined Focus Area (RFA). In other words, as the actor
is exercising his/her ability to see the area of focus under many different points
of view, the visited alternatives produce an effect on the willingness to engage in
the creativity episode. If the selected RFA corresponds to the focus definition that
is felt (perhaps based on instinct) to have the highest potential for originality and
effectiveness (Corazza, 2016), then interest for this focus area will grow (Agnoli &
Corazza, 2019), motivation will be highest, and the Drive will be most effective. This
ideal condition is not always achieved, as the level of Drive will vary on a continuum.
Finally, it should be noted that a list of possible RFAs can also be formed, but the
alternatives must be explored one at a time, unless the creative process involves
parallel teams.

4 I: Information

The creative episode aimed at a specific RFA is fed by information that is deemed to be
important and necessary in that RFA knowledge domain. In the DA VINCI model,
we refer to this as Relevant Information, represented in Fig. 1 as the convergent
modality of the Information mental state. Here, convergence is intended towards
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the knowledge domain of the RFA. Relevant Information must always be available
to feed the creative process; basically, it comes from the knowledge and culture
previously possessed or purposely acquired by the actor regarding the RFA. Relevant
Information shapes the way in which the actor sees or perceives the RFA. Different
levels of expertise in an area correspond to the amount of Relevant Information the
individual has at his/her disposal.

Expertise involves the acquisition, storage and use both of explicit knowledge
of the domain (facts, ideas, principles, etc.) and of tacit knowledge of the field
(Ericsson & Smith, 1991; Reilly, 2008; Sternberg, 1998). Expertise is a process of
continual, life-long development (Reilly, 2008). Experts are characterized by specific
thinking mechanisms, such as rapid performance of procedures, well organized, inter-
connected and easily accessible knowledge structures, as well as superior short and
long term memory and rich repertoires of strategies for problem-solving (Ericsson &
Smith, 1991; Glaser & Chi, 1988; Johnson, 1988). As proposed by Reilly (2008),
experts tend to work forward from given information to implement strategies for
finding unknowns.

However, past research demonstrated that exceptional creators are not merely
extreme experts in their domains (Simonton, 1996, 2000). Even if experts are superior
than novices in well-defined problems, it has been demonstrated that in domains of
much uncertainty experts fail to do better than novices (Johnson, 1988). Indeed,
it is a known fact that major creativity leaps often come from novel members or
from the periphery of a field (Cattani & Ferriani, 2008). On the other hand, without
any Relevant Information one would be missing the fundamental ingredients in the
creative process, which would be stifled at its start. This is the reason why small
children, who may be undoubtedly very creative, cannot however compose music
(with a few famous exceptions of unique giftedness) or invent the next technological
device.

Relevant Information in an RFA can include many categories of semantic enti-
ties: dominant ideas in a field, theories, best practices, constraints, requirements,
assumptions, historical and current facts, archives, future trends, past errors to be
avoided, information gathered by interviews, customer briefs, activities by competi-
tion, problems to be solved, desires to be satisfied, etcetera. Clearly, the RFA itself
is a very important element of Relevant Information, and the way it is specified can
lead towards certain areas of exploration and hide others. More generally, Relevant
Information includes all those semantic entities that constitute the way in which the
RFA is perceived and understood according to the cultural state-of-the-art. Suffi-
cient time and energy should be spent in the creative process to gather, select, and
structure Relevant Information, and several methods can be introduced in order to
make this step more efficient, such as for example the use of persona (Johansson &
Messeter, 2005) that represents an idealized version of a person/user with interest
in the RFA, with the purpose of better visualizing its needs and desires. Gathering
and structuring Relevant Information is a strictly domain-specific activity, because
it will change considerably if the RFA is, for example, composing a piece of music
or designing a new product.
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However, Relevant Information is not the only ingredient of the creative process.
One of the most peculiar characteristics of the DA VINCI model, perhaps its most
important difference with respect to other models, is that it also contains a specific
component aimed at the introduction of Inspiration in the creative process, repre-
sented as the divergent modality of the Information state in Fig. 1. Inspiration should
be intended essentially as information that a-priori does not appear to be strictly rele-
vant to the RFA, or even purely irrelevant, paradoxical, absurd, incorrect. Therefore,
if one were to follow a strictly rational approach to the generation of ideas related to
the RFA, irrelevant information would have to be discarded, because it would act as
a distraction. On the other hand, the thinking style in a creative process will include
non-linearity, unusual associations, surprising interpretations, unexpected insights,
original alternatives. For these, the introduction of an Inspiration in the form of
irrelevant information (Agnoli et al., 2015, 2019) turns out to be crucial, in conjunc-
tion with personality characteristics: in fact, in the presence of sufficient Openness
(Agnoli et al., 2015: Corazza & Agnoli, 2020), these elements of Inspiration can be
processed along with the RFA and Relevant Information in order to create a state
of mind that the actor has never visited before. We identify this state of mind as the
Platform (see Fig. 1), which is the starting condition for Novelty generation to follow.
Previous literature has pointed out that creative achievement could be related to the
tendency to focus on irrelevant or discrepant facts (see for example the use of analogy
in Dunbar’s explanation of scientific thinking; Dunbar, 1995). Alissa (1972) stated
that individuals who use a wider range of information, even if sometimes appar-
ently irrelevant, tend to produce more creative products. More recently, empirical
results demonstrated that the ability to focus attention also on apparently irrelevant
information, which is typical of open-minded individuals, leads to a higher creative
performance and creative achievement (Agnoli et al., 2015).

In essence, the role of the Inspiration component is to increase the probability that
the Platform will be out of the common knowledge domain, or out-of-the-box. This
greatly increases the potential for originality and effectiveness of the creative process:
in fact, if all of the process remains within the high walls of existing knowledge, the
probability to generate original ideas is in general quite low. There are many practical
ways for introducing Inspiration in the creative process, such as for example the
inventive principles of the TRIZ methodology (Altshuller, 1984), the SCAMPER
approach (Serrat, 2017), or the Generative Modifiers (or Divergent Modifiers) of
the Marconi Institute for Creativity (Corazza et al., 2015). It should be noted that
the Platform can remain active in the creative process for a long period of time,
even below the level of awareness of the actor, particularly in the case that the RFA
contains very difficult problems to be solved. We identify this period as Incubation
(see Fig. 1), and it is known that Incubation can lead to insight in creative problem
solving (Gilhooly, 2017), as famously noted by Henri Poincaré (Corazza & Lubart,
2019; Poincaré, 1914).
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5 N: Novelty Generation

The first objective in the generation of ideas is to produce authentic novelty. This will
only lead to originality if an element of surprise can be identified; in other words,
novelty is a necessary but not sufficient condition to generate originality (Corazza,
2016). As discussed before, bringing the Platform out of the common knowledge
domain is essential to increase the potential for originality in the Novelty generation
state, by processing the a-priori irrelevant information brought in through Inspiration
(Agnoli et al., 2015, 2019). As well known from the creativity studies literature,
Novelty generation entails two fundamental and dual modalities: convergent vs.
divergent.

Convergent Novelty generation, or convergent thinking, consists in taking all
the available inputs (RFA, Relevant Information, Inspiration) and moving towards
a creative synthesis, a single output achieved by integration (Lubart et al., 2013).
In case the RFA contains a problem, convergent Novelty generation works to find
a solution, possibly a creative solution. In case the RFA is an area to be explored,
convergent Novelty generation works to find a combination of the available inputs
which is difficult to predict a-priori, and therefore novel and surprising. Achieving
originality typically entails a use of the available inputs which goes beyond simple
juxtaposition, but rather involves the emergence of a new reality which is more
than the sum of the inputs. Here, a clear parallel to the phenomenon of emergence
in complex systems can be seen (Sawyer, 1999). From a graphical point of view,
convergent Novelty generation can be seen as a cone that takes many inputs and
produces a single output. From a metaphorical perspective, it can be seen as climbing
a mountain peak, with many possible routes and only one ‘solution’.

Divergent Novelty generation, or divergent thinking, being dual to convergent
thinking, is aimed at producing a large number of alternative outcomes starting from
a common root, that we identify as the Platform (Guilford, 1967). Tasks designed
to measure divergent thinking performance are one of the most frequent approaches
in empirical creativity studies, sometimes leading to the mistake of confusing diver-
gent thinking for the creative process. Three parameters are typically associated to
divergent thinking performance: fluency, flexibility, and originality.

Fluency corresponds to quantity, that is the number of generated alternatives. Itis a
peculiarity of the creative thinking process that quantity might lead to quality: in fact,
the level of originality is not uniform across the responses, because high originality is
rare and remote. Therefore, large fluency is crucial to have high potential originality.
Also, this implies that in the measurement of divergent thinking performance average
originality scores are not really significant: we are looking for those few outliers that
stem out for their originality.

Lack of flexibility refers to the fact that, even if one shows very large fluency,
all the alternatives could belong to a narrow semantic field. For example, if one is
looking at alternative uses for a brick (a classic question in the Alternative Uses Test,
Guilford, 1967), one could think of it as a tool to break a window, a door, someone’s
head, to crack a nut, a chestnut, etcetera. As can be seen from this simple example, all
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these alternatives share strong similarity, as they belong to the same semantic cate-
gory of ‘breaking objects’. Flexibility is therefore the ability to visit many semantic
categories in the course of divergent Novelty generation. High flexibility is desirable,
as it also increases the potential for originality, which is the ultimate goal. The impor-
tance of flexibility has been confirmed by Acar and colleagues (Acar et al., 2019);
on the other hand, flexibility requires a higher investment of mental energy, due to
the increase of neural activity in several brain regions associated with the changes
of semantic category (Mastria et al., 2021).

Response originality, which comprises novelty, surprise, and authenticity
(Corazza, 2016), is perhaps the most important performance parameter in a diver-
gent thinking test, and one that is not simple to measure (Reiter-Palmon et al., 2019).
For this purpose, there exist both objective methods, based on statistical infrequency
(Wallach & Kogan, 1965), and subjective methods, such as the consensual assessment
technique (CAT, Amabile, 1982). Given the emphasis on fluency and large samples
in empirical studies, the problem of assessing originality can become cumbersome;
for this reason, recent efforts have been geared toward the automation of originality
scoring (Beaty & Johnson, 2021).

Finally, it should be noted that divergent thinking is an iterative process, in which
an already produced alternative must be inhibited in order for the next one to be
generated. Therefore, in a creative process exploiting divergence, inhibition is as
important as elicitation. The first response to be inhibited corresponds to the most
common response, the one typically associated with being correct and ‘intelligent’.
This inhibitory behavior clearly emerged in a recent neurophysiological study on
the temporal occurrence of originality in the brain activity (Agnoli et al., 2020),
where the first most obvious response is recovered from the memory system (with
an evident activity in the frontal brain regions), whereas starting from the second
response memory is inhibited in order to elicit an imaginative and integrative activity
(with an evident activity in the parietal and temporal regions). When Binet defined
intelligence, he referred to it as ‘the ability to inhibit the instinct response’ (Goddard,
1946). Here we can say that the creativity component of divergent Novelty generation
entails a second level of inhibition: not only the instinct, but also the intelligent
response must be inhibited in order to generate divergent alternatives.

At the output of convergent and divergent Novelty generation activities, a certain
number of Raw Ideas will be available (see Fig. 1). These will in general need
refinement, essentially because the more an idea is original, the more difficult it is
to see its value. This is the purpose of the next state of mind, Creativity estimation.

6 C: Creativity Estimation

In the dynamic creativity framework (DCF), based on the dynamic definition of
creativity (Corazza, 2016, 2020; Corazza & Lubart, 2020), it is crucial to avoid the
mistake of considering the assessment of ideas as static judgment, as categorization,
or as a simple scoring procedure. Even though all these activities are possible, and



The DA VINCI Model for the Creative Thinking Process 59

perhaps necessary when performing empirical experiments in creativity studies, they
carry as a consequence the end of the creative thinking process. But this would be
very far from optimal: the extraction of all the potential effectiveness from Raw
Ideas is an active process, definitely non-obvious, which we identify as Creativity
estimation. The word estimation (Corazza, 2016) was purposely introduced to hint
at the fact that this mental state is affected by both objective and subjective elements,
and therefore an absolute judge for creative ideas does not exist. Although this might
be seen as a problem in empirical experiments, especially in view of the consensual
assessment technique mentioned before, it is actually a source of richness in terms of
the potential for originality and effectiveness of the creative process. Recent research
indeed demonstrated that taking into account the subjective emotional state of the
judges engaged in CAT scoring of an AUT task, it was possible to explain a source
of variability in the scoring of alternative ideas (Mastria et al., 2019).

It can be argued that a good part of the art of the creative process resides in the
subjective ability to see the value (artistic, scientific, practical) in ideas that everyone
else consider to have no value. Creativity estimation includes clearly the simple
assessment or scoring of ideas, but it can go well beyond that to lead to dynamic
refinement of the Raw Ideas (Corazza, 2020, 2016). It is very interesting to note that
also in this state, both convergent and divergent modalities are foreseen, but with
quite a different meaning.

Convergent Creativity estimation corresponds to the action of trying to extract the
maximum value from a Raw Idea while making reference to the selected RFA. In
other words, the objective is to see how the idea under consideration can be formulated
or evolved in order to enlarge its originality with respect to the state-of-the-art in the
RFA, as well as its effectiveness in terms of providing a solution, satisfying a need,
or in general providing aesthetic, scientific, or practical value within the boundaries
of the RFA. It can be stated that convergent Creativity estimation is the classic state
of mind one would expect at this stage, in particular for creative problem solving.

On the other hand, we also foresee the possibility of divergent Creativity estima-
tion, another peculiarity of the DA VINCI model. This corresponds to the case in
which the actor is allowed to extract the value from a Raw Idea above and beyond the
initial RFA, by imagining different environments, different fields of application or of
knowledge. The reason why this unconventional step holds very significant potential
is that the actual value of an idea might not reside in the initial focus, but perhaps in a
totally different and unforeseen area. In extreme cases, an outcome could be consid-
ered a total failure with respect to the initial RFA, and as such it should be discarded,
but it might turn out to be an extremely successful creative disruption from a different
perspective. An example is in order: as reported in (Glaveanu & Gillespie, 2014;
Karapapa, 2019) the invention of the post-it notes came out from a failed design of a
super-strong glue by Spencer Silver. The weak glue he generated by experimenting
on a new family of polymers remained in a state of creative inconclusiveness for
about ten years, also identified as ‘a solution looking for a problem’. Fortunately,
instead of completely throwing away the idea, a form of divergent Creativity estima-
tion was enacted by someone else, Arthur Fry, who devised a different use for this
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adhesive to hold a bookmark in place, which led to one of the most successful prod-
ucts for meetings and teamwork (Karapapa, 2019). Whenever the creative process
is pushed towards the search for high potential originality, it is not unusual to see
that one has generated some ideas with properties that were not initially sought.
In other words, divergent Creativity estimation is the home of serendipity (Ross &
Vallée-Tourangeau, 2021).

When as an outcome of convergent and divergent Creativity estimation many
refined ideas are extracted, it will be necessary to proceed to form a short-list and a
selection. The top idea(s) might then be transformed into a prototype (see Fig. 1),
in order to test actual effectiveness, perhaps by involving external actors. This is the
purpose of the next state, Implementation.

7 I: Implementation

The final goal of the process for a given creativity episode is in general subject
to discussion: in the DA VINCI model, we consider that the process cannot be
successfully concluded unless some form of Implementation of at least one idea
occurs, leading to a process of innovation. Otherwise, the process would be reduced
to some form of mental exercise, which certainly has its own value, but with scarce
practical bearing. Carrying at least one idea to actual Implementation is therefore a
crucial part of the process, that can take on many forms. Implementation involves
the highest interaction with the outside world.

The most basic form of Implementation, but a very important one nonetheless, is
to prepare a presentation of the idea for an audience. Indeed, the higher the originality
of a creative idea, the stronger the resistance that the outside world will generally
offer against it. This is because the state-of-the-art exists for good reasons, and it
tends to grow incrementally instead of leaping towards creative disruptions. As a
consequence, if one wants to bring any creative idea to success, it is of fundamental
importance to be able to persuade an audience of the potential benefits and advan-
tages. For the same idea, a good vs. bad presentation to a critical audience might lead
to success vs. failure.

Presuming that a successful presentation of an idea has taken place, the Imple-
mentation state foresees actual realization under constraints. In particular, Implemen-
tation is constrained by two different kinds of factors: 1. intrinsic constraints, i.e.,
factors that are strictly related to the idea characteristics (e.g., time to bring the idea
to reality, money needed to realize the idea, knowledge to be acquired, etc.); and 2.
extrinsic constraints, i.e., factors that highly influence idea realization, mostly related
to the individual’s social environment, such as cultural rules, dominant ideas, experts
opinions, etcetera. Moreover, a third factor plays a central role during the implemen-
tation state, determining the success of idea Implementation: individual personality.
Creative self-beliefs, self-identity, grit and persistence all play a fundamental role
in the process of bringing a creative idea to a successful realization (Karwowski &
Kaufman, 2017).
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The ability to resist the frustration caused by critical remarks or rejection of one’s
idea coming from an external audience is a fundamental characteristic of a creative
actor, largely influencing the potential for a successful Implementation and there-
fore for creative achievement. Trait emotional intelligence, including the attitude to
successfully manage negative emotions emerging from frustration, has been demon-
strated to be essential in order to persist in the creative process, possibly refining
previous ideas to implement more original solutions (Agnoli et al., 2018).

8 Comparisons Between DA VINCI and Other Models

First, let’s compare the DA VINCI model with its five mental states to the general
three-stages model discussed in Corazza and Agnoli (2015), which foresaw: (a)
gathering and structuring of information elements; (b) ideation; and (c) verification
of the effects. The mapping appears to be quite simple: in the DA VINCI model,
stage (a) is represented by the Information state; stage (b) is represented by the
Novelty generation state; stage (c) is represented by a combination of the Creativity
estimation and Implementation states. Clearly, the DA VINCI model adds very
important elements, such as the DAV state and much more detailed descriptions
of the relevant components at the different stages, with the specificities of the
Inspiration and divergent Creativity estimation components.

Undoubtedly, one of the most famous models of the creative thinking process is the
one by Wallas (1926), which was actually inspired by the writings of Henri Poincaré
(1914, Corazza & Lubart, 2019). Wallas’ model foresees four stages: Preparation,
Incubation, Illumination, and Verification. Whereas the difference between ‘stages’
and ‘mental states’ should be underlined, it is at any rate possible to map these four
stages onto the states of the DA VINCI model. Preparation maps onto both DAV
and I states; Incubation occurs at the border between the I and N states (see Fig. 1);
[lumination is a subset of the N state (because not all ideas are generated by insight);
finally, the Verification stage is a part of the Implementation state. Clearly the DA
VINCI model emerges as an advancement with respect to Wallas’ by introducing sub-
processes and components of the creative process, as suggested by Lubart (2001),
the concept of mental states as opposed to stages, the distinction between convergent
and divergent modalities, and the multifold creative styles that will be discussed in
the next section.

Mumford et al. (1991) introduced an eight stage model: (i) problem construc-
tion, (ii) information encoding, (iii) category search, (iv) specification of best fitting
categories, (v) combination and reorganization of category information to find new
solutions, (vi) idea evaluation, (vii) implementation of ideas, and (viii) monitoring.
In terms of the DA VINCI model, stage (i) is mapped onto DAV, stages (ii, iii, iv)
all refer to the I state, in its Relevant Information component (Inspiration was not
foreseen in Mumford et al., 1991), stage (v) corresponds to the N state, stage (vi) to
the C state, and finally stages (vii, viii) are mapped onto the Implementation state.
The DA VINCI model extends the reach of Mumford’s model by allowing the RFA
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to represent not a problem but an area to be explored, by introducing irrelevant infor-
mation as a key form of Inspiration, by introducing mental states in place of stages,
and by allowing divergent Creativity estimation to include serendipitous findings.

Finally, we consider the Geneplore model (Finke et al., 1992), which includes
two fundamental stages that are visited in an iterative fashion: Generation of pre-
inventive structures and Exploration of their effectiveness. The iteration is controlled
by the intrinsic or extrinsic Constraints of the problem or the area. This model
can also be mapped onto the DA VINCI model: Generation corresponds to the N
state, and Exploration is mapped onto the C state, between which it is possible to
iterate indefinitely. The Constraints in the Geneplore model can be mapped onto
the boundaries produced by the RFA as well as the Relevant Information of the
DA VINCI model. It is evident that the DA VINCI model represents a much more
complete vision of the creative process, with respect to what Geneplore can offer.

Other models for the creative thinking process (Lubart, 2001) could be considered
and mapped onto DA VINCI in a similar fashion. As a consequence, we argue that
the DA VINCI model is able to cover all of the previously introduced models for
the creative thinking process, but it also adds important elements that could not be
found in preceding proposals, at least explicitly: the Inspiration component inside
the Information state, and the divergent component in the Creativity estimation state.
Notably, these two additional elements are both characteristic and critical in the
creative thinking process.

9 Creative Styles in the DA VINCI Model

As noted by Botella and Lubart (2019), when the creative process is enacted in
domains as different as the arts, design, or science by different individuals, many
variations on the theme should be expected, and the possible sequence of thoughts
and actions that are followed can appear to be quite diversified and complex. In
short, many different creative styles are possible, and it might seem to be difficult for
a single creative process model to be representative of all possible styles. However, it
is possible to show that the DA VINCI model, with its structure, absence of arrows,
possibility to iterate, and use of dual components, contains a very large number of
different trajectories, corresponding to many different creative styles.

The two fundamental styles contained in the DA VINCI model correspond to
a sequential visit to the five mental states of DAV, I, N, C, I maintaining either
a convergent (left side) or a divergent (right side) style of thinking. We identify
these respectively as the ‘problem solver style’, and the ‘free explorer style’. If an
actor adopts a problem solver style (left side of the DA VINCI model): the RFA
will correspond to the problem to be solved, possibly ill-defined; in the I state, only
Relevant Information will be collected; in the N state, convergent Novelty generation
will be pursued to find possible solutions to the problem at hand; in the C state,
convergent Creativity estimation will be adopted to verify whether the solution is
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potentially original and effective; finally, in the Implementation state the solution
will be brought to reality to instantiate innovation.

In contrast, if an actor adopts a free explorer style: the RFA will be a loosely
defined area to be explored, perhaps one that only a few others are considering; in
the I state, irrelevant information will be allowed to enter as a form of Inspiration
(along with the always present Relevant Information), leading to Platforms that might
be very far out from the common knowledge domain; in the N state, divergent Novelty
generation will be enacted to give multiple alternative interpretations of the Platform;
in the C state, divergent Creativity estimation will be allowed to see all the possible
implications of the alternative interpretations produced in the N states, within the
RFA but also beyond it, out of which one (or more) will be selected for actual
Implementation. It should be clear that the free explorer style is much more time-
and energy-consuming than the problem solver style, but its potential for originality
and effectiveness is also higher.

The richness of the DA VINCI model comes from the fact that it allows all possible
intermediate styles that can exist between the extremes of the problem solver and
free explorer styles. In fact, the creative actor can move from the left side to the right
side of the DA VINCI model, and vice versa, at any moment he or she wishes to
do so. Including the domain specificity of Relevant Information and the possibility
for multiple iterations, that can occur also between non-adjacent mental states (for
example, between the C state and the DAV state: as the actor is extracting value,
the RFA gets modified and Volition might be enhanced or depressed), it should be
evident that the variations on the theme within the DA VINCI model are abundant.

10 Conclusion

In this chapter, we have presented the DA VINCI model for the creative process, as
composed of five fundamental mental states: DAV (Drive: Attention and Volition), I
(Information), N (Novelty generation), C (creativity estimation), and I (Implemen-
tation). One of the most interesting questions raised by Lubart (2001) in his analysis
of the past, present, and future of models for the creative process was the following:
What makes a creative process creative? In other words, what are the distinctive
elements of a creative process with respect to any other form of cognitive process
that does not lead to outcomes that are potentially original and effective?

This question is relevant not only from the point of view of understanding the
creativity construct per se, but also for putting it in perspective with respect to the
intelligence construct, as proposed in Corazza and Lubart (2020, 2021) and Corazza
et al. (2021a, 2021b) by introducing the concept of the space—time continuum.
Finding a balance between intelligence and creativity is a crucial objective in all
human endeavors. We believe that the DA VINCI model can provide several useful
indications in trying to provide answers to the fundamental question raised by Lubart
(2001).
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First, the creative process is characterized by a Drive, i.e., excess expenditure of
energy and time with respect to the minimum that would be necessary to provide
a correct (intelligent) response. Second, the creative process allows the entrance of
inspiration, in the form of irrelevant information that would normally be discarded
in an intelligent thinking process, the purpose of which is to create mental states that
are rare and far from the state-of-the-art. The idea generation state is then launched
from this platform. Third, the creative process is characterized by convergent and
divergent novelty generation approaches, the purpose of which is to let ideas emerge
in an a-priori unpredictable way, instead of being the result of a rational progress of
thought. Fourth and final, the creative process is characterized by both convergent
and divergent creativity estimation styles, that allow not only to be coherent with
one’s initial purposes, but also to discover and welcome serendipitous findings.

Several empirical results have been presented in this manuscript to support the
introduction of different elements of the DA VINCI model, but there are clearly
many open avenues for other empirical studies to confirm various elements of this
model of the creative process, which represents one of the most complex constructs
of the human mind. We hope that these avenues will be the subject of future research
endeavors in the creativity studies community.
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In this chapter, we will compare five domains of creativity: art, design, scriptwriting,
music, and engineering. For each domain, we will describe a current model of the
process and then present the results of observations of a class of students doing a
project in a training context. Finally, we will discuss how these fields are similar
or different. Before starting, we will first review the specificities and generalities of
creativity.
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1 Specificity-Domain Generality of Creativity

Creativity may be involved in several domains such as art, literature, science, music
or everyday life. Baer (2010) argues that the skills that are necessary in one creative
domain may not be the same as those that are necessary in another. He talks about
“task specificity” (Baer, 1998). Some differences could even exist within one specific
domain: for example, the skills necessary for making a sculpture might not be the
same as those for making a painting. According to Baer, an individual might be very
creative in one domain, but not necessarily in another. Following this view, the results
obtained in research on general creativity might be partly wrong, or at least might
not be valid in some domains.

Analysis of tasks is essential in order to identify the specific set of abilities,
knowledge and traits involved in a particular activity, and the relative weights of these
different factors. For example, in a creative writing task, processes such as divergent
thinking, metaphor generation, accessing knowledge about story prototypes (scripts),
evaluation and convergent thinking tend to be involved. The case of knowledge is
especially clear: knowledge that may be useful in a particular task, such as creating
a novel car design, may differ from the knowledge required in another task, such as
finding new ways to increase productivity in a car assembly line. A person may have
more knowledge in one domain than in another, which contributes to intra-individual
differences in creativity across domains.

Creativity, and divergent thinking in particular, is relatively specific to one cogni-
tive domain and one type of content (Baer, 1993, 1998, 1999, 2010). For example,
Baer (1993, 1994) had children take part in creativity trials corresponding to different
aspects: writing a poem, writing a story, making an oral presentation about a story,
solving a mathematical puzzle, and making a collage. Results indicate very low
correlations between dimensions (r> < 5%). However, within a single individual,
there exists some stability in performance when the trials are performed twice with
a one-year interval. From the sum of his research, Baer (1998, 1999) concludes that
the mechanisms underlying creativity and divergent thinking are task-specific.

Research on the domain specificity—domain generality of creativity shows that
there are weak positive correlations across tasks. In studies in which people complete
several creative thinking tasks from diverse domains, such as making a drawing,
writing a story, proposing an idea for an advertisement and proposing solutions
for societal problems, the correlations vary in general from 0.20 to 0.60, with a
median value near 0.30 (Lubart & Guignard, 2004). Thus, there tends to be between
4 and 36% shared variance in creative performance across tasks, with about 10%
on average. If two tasks from close domains, such as making a drawing and making
a collage, are used the correlations tend to be in the 0.40 to 0.60 range. When
nearly identical tasks are used, such as two story composition tasks that vary on the
specified title for each of the stories, the correlations are stronger, tending toward
0.70 or 0.80 (50-60% shared variance) (Lubart & Sternberg, 1995). In an important
study, Gray (1966) examined 2,400 historically eminent creative people and found
that extremely few (2%) showed creative accomplishments in diverse domains, such
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as art and literature, and only 17% of the sample showed creative work in related
domains, such as painting and sculpture.

These observations argue in favor of creativity being partially domain and task
specific. There is a gradient from general creativity which may be present to a small
extent in every task that involves creativity, to a second, domain level of creative
ability (such as visual arts creativity, design creativity, literary creativity, scientific
creativity, business creativity, etc.) to a third more detailed level within such domains
(such as sub-types of artistic creativity, e.g., drawing vs painting), to a fourth final
level in which the task is defined completely, and the most specific components of
creativity exist. Thus, it is essential to understand the combination of sub-processes
involved in each particular task in order to predict and train creativity.

At this point, we can ask what is the nature of these specificities. It will be
difficult to explain which is the cause but some keys can be identified: the cognitive
and conative resources solicited vary according to the creative domain, as well the
material used (figurative or verbal), the domain of application (art versus science, or
more specifically biology versus physical science), and the creative process.

As we have already noted, analysis of tasks is essential in order to identify the
specific set of abilities, knowledge and traits involved in a particular activity, and
the relative weights of these different factors. First, to simplify, one can imagine
classifying a priori the various categories of jobs on a continuum, starting with
those requiring a low involvement of creativity (for example, security jobs) to those
requiring a high level (for example, commercial artists, designers, R & D workers),
passing through job categories for which creativity would be more or less implied
in professional performance (for example, manufacturing and finding improvements
with assembly line workers). However, this level of description is not satisfactory,
and only a specific analysis of activity will lead to the form of creativity required for
each kind of work, but also to the specific combination of aptitudes, knowledge and
personality traits required for training purposes.

Several authors have taken an interest in comparing the personality of creative
individuals depending on the domain of application. Baer (2012) underlines the link
between some specific-domain as the arts and literature tend to show correlations
between creativity in mental illness whereas no link was found in sciences Thus,
according to Gardner (1971), problems encountered in science and in the arts are not
identical from this point of view. For example, in the case of scientists, the scientist
starts by formulating a hypothesis and then by verifying it; in the case of artists, on
the other hand, the stage of conceptualizing a problem is completely meshed together
with the stage of solving it. Piechowski (1999) points out the fact that scientists and
artists work on different materials. Scientific creativity takes place “outside” of the
individual in term of physical phenomena studied by science and also in terms of
interactions between researchers and the outside environment (Latour & Woolgar,
1979); hence it is easy to analyse, identify and observe scientific phenomena. Yet,
this effect is due more to the very nature of science than to that of the creative process
of scientists. Artistic creativity, on the other hand, is related to the subjectivity of
the creator. According to Piechowski, artists work with emotions and with human
complexity.
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Feist (1998) has also noted some differences between artists and scientists: artists
tend to be more affect-driven, unstable in emotional terms, and antisocial, whereas
scientists tend to be more conscientious. Domain-based analyses are therefore essen-
tial to identifying the set of skills, knowledge, and specific traits involved in a specific
kind of creativity, and the relative weight of these various factors. For example,
knowledge that might be useful in a particular task, such as designing a new car,
might differ from the knowledge needed for another task, such as finding new ways
to increase productivity in an automobile manufacturing line. A person might have
more knowledge in one domain than in another, leading to within-subject differences
in creativity across domains.

During many years, artists were considered as more divergent and scientists
as more convergent (Berry, 2000; Gould, 2003; Wilson, 1998). However, recent
researchers considered that the debate between art and science is over because, now,
they have more in common than in the past. Williamson (2011) did not observe
any significant differences on the cognitive skills of 51 art and 65 science students.
Furnham et al. (2011) tested this hypothesis comparing 65 science students and
42 arts students. When age, gender, Extraversion and Openness were controlled,
no difference was observed for divergent thinking fluency in a task of listing the
maximum of consequences to unfamiliar events. When divergent thinking was eval-
uated by listing the maximum uses of objects, Furnham and collaborators did not find
differences between 30 students form Natural Sciences (Chemistry, Biology, Physics,
Medical Sciences and Mathematics), 30 students from Social Sciences (Psychology
and Economics), and 30 students from Arts (Fashion, Fine Art and Design).

Finally, creativity might be organized following multiple levels (Fig. 1). We have
presented a few examples for each level, without aiming for comprehensive coverage.

General

creativity

( Art ] ( Science ] ‘ Writing ’ ( Music ]( Design W

Drawing

Specific Specific Specific Specific Specific
task task task task task

Fig.1 Some examples of supposed “levels” of creativity
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2 Specificity-Domain Generality of the Creative Process

In this section, some models of the creative process in art, design, scriptwriting,
music and engineering will be presented with an example of observation in each
domain. Based on the work of Glaveanu et al. (2013), who interviewed different
experts in these five domains, a Creative process Report Diary (CRD, Botella et al.,
2017) was constructed allowing self-observation of the creative process (Botella &
Lubart, 2015). This CRD consisted of a structured self-report focused on stages of
the creative process in which participants indicated their weekly progress. Thirteen
stages of the creative process were considered in the CRD: definition of the problem,
reflection, documentation, consideration of constraints, insight, associative thinking,
divergent thinking, convergent thinking, the benefit from chance, implementation,
finalization, judgment, and taking a break. All these stages were presented with a
short definition (see Table 1) based on the interviews by Gldveanu et al. (2013). At
each evaluation episode, students checked whether they had engaged in each stage
during their project work. Each group of students completed the CRD at the end of
each week while creating a production for one of their university or school classes.

Table 1 Description of the thirteen stages of the creative process used in the booklet material based
on Glaveanu et al. (2013)

Stages Description

Definition of the problem To focus, to explore the theme, the aims, need to create, need to express,
challenge

Reflection To ask, to interact with the work, understand

Documentation To capture and search for information, to be attentive, to always have the

project in mind, to store information, to accumulate, to be impregnated,
receptive, available, to observe, to show sensitivity and awareness

Consideration of constraints | To define constraints, to identify a customer’s request, to set constraints
for oneself and define one’s rules and freedom

Insight To have an idea, to experience the emergence, the sudden appearance of
an idea

Associative thinking Resonance, to play with forms, materials and significations,
imagination, daydream, analogy

Divergent thinking To try, modify, manipulate, and test

Convergent thinking To crystallize, to make a prototype, to visualize and structure, to
establish order, sequence, to control and organize

The benefit of chance The luck of the environment, aleatory processes, to be open to chance,
to take a walk, to accept accidents and chaos

Implementation To transpose, make, illustrate, produce, compose, give shape, apply

Finalization To edit, develop, complete, justify, explain one’s work, exhibit

Judgement To be self-critical, to stand back, to analyze, check the quality of a result

Taking a break To rest, to digest an idea, to let time pass, to do something else
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2.1 Art

The works of great artists such as Michelangelo, Leornardo Da Vinci, and Picasso
have long been the subject of study in terms of psychological processes (Piirto, 1992).
The artist must not simply aim to produce work that is more imaginative or inventive
than that of others, but must create an active object that interacts with the viewer at
the psychological level. In line with the multivariate approach to creativity (Lubart,
1999), research has identified certain factors that play a role in artistic creativity,
such as personality traits of openness, individualism, and non-conformity (Feist,
1998). Other authors such as Silvia (2005) or Newton (2013) have highlighted the
importance of emotional information processing in creative artistic work.

In terms of research on the creative process in art, Patrick (1937) conducted
an early observational study on artistic phases of work. Mace and Ward (2002)
proposed a specific model of the creative process of art making; based on interviews
of professional artists, involving: (1) conception in which the artist identifies an idea
or afeeling; (2) idea development in which the artist works to structure and restructure
the idea, (3) making the work and idea development in which the artist transforms the
idea into a “physical entity”; and (4) finishing the work, in which the artist evaluates
the production. In addition, this model proposes several sub-stages. For instance, the
second stage included structuring, enriching, restructuring and evaluating of ideas
which are managed by another sub-stage called decision making. Mace and Ward
proposed a cyclical model in which the end of the creative process could contribute to
anew creative process; Finishing one work could generate new ideas for another, and
consequently, a new creative process is engaged to explore these news possibilities.
Getzels and Csikszentmihalyi (1976) found that artistic creativity is related to time
spent in an exploratory phase before starting to draw. In a field study of ink painters,
Yokochi and Okada (2005) observed that the painter formed a global picture with
each successive element. The painter had a partial image in his head and each line
drawn constrains other lines. In this way the ink paint seemed to be a set of many
successive pictures where each picture needed its own art process.

To illustrate the creative process in this domain, 27 undergraduate art students in
their third year at a French art university (21 females, 6 males, m = 22.75 years, sd =
1.16 years, age range: 21-25 years) had one semester—12 weeks—to create freely
a work of art. This task was given by the art university and not by the research team.
At the end of each week, students had to complete a page of the CRD on the stage(s)
of the creative process they engaged in during that session. Most students completed
the CRD in class but some of them preferred to complete it at home. The graphical
representation of their creative process is presented in Fig. 2. The artistic creative
process appears dynamic, as already shown in a previous study (Botella et al., 2011),
with non-linear transitions between the stages, possible feedback between the stages
and the option to skip a specific stage.
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Fig. 2 A representation of the creative process in art

2.2 Design

Design, the creation of new artefacts that meet certain requirements or constraints, has
been examined in several studies (Bonnardel, 2006). Design covers a range of activi-
ties such as creating household objects (e.g., kitchenware, furniture) and architectural
constructions (e.g., interior design). A main characteristic of creative design tasks
is that the initial state is “ill structured” (Simon, 1973, 1995). Thus, the designer’s
mental representation is, initially, incomplete and imprecise. The designer’s mental
representation evolves as problem solving progresses and the search space of poten-
tial solutions is progressively restricted until the designer reaches a design solution
that is considered as satisfying with regard to certain criteria. Thus, a co-evolution
of problem and solution spaces can be observed (Dorst & Cross, 2001). This speci-
ficity of design problems has also been described as based on an iterative dialectic
between problem-framing and problem-solving (Rittel & Webber, 1984; Simon,
1995). The seminal study of Hayes-Roth and Hayes-Roth (1979) and later research
(see Bonnardel et al., 2003; Visser, 1990) provided arguments in favour of an oppor-
tunistic organization of design activities, though they possibly include hierarchical
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episodes. For instance, opportunistic decisions lead to reconsidering previous deci-
sions or postponing certain decisions. All these characteristics are also explained by
a “reflective conversation” between the designer and the external representations of
the artefact, consisting, for instance, in sketches or drawings (see Schon & Wiggings,
1992). Sketches allow designers to express or “‘externalize” their ideas and they also
support visual reasoning. According to Tversky (1999), this last cognitive process
establishes relationships between knowledge in long-term memory and knowledge
based on perception. In addition, Goldschmidt (1991, 1994) describes two func-
tions of sketches: they allow designers to see visual and graphical properties of their
sketches (“to see that”) as well as to develop interpretative processes in order to see
more than what is strictly represented (“to see as”).

Concerning, more precisely, the emergence of creativity in design, observations of
real-world creative design situations suggest that new ideas are inspired by old situa-
tions pertaining or not to the same conceptual domain as the current creative context
(see, for instance, Bonnardel, 2000). In line with such observations, the A-CM—
Analogy and Constraint Management—model (Bonnardel, 2000, 2006) points out
the role of two main cognitive processes that continuously interact during the design
activity and can have opposite effects: (a) analogy-making, which may lead designers
to extend or “open up” their “space of research” of new ideas; and (b) the manage-
ment of constraints, which orients design problem solving and allows designers to
progressively set boundaries to their research space until they find a design solution
that is both new and adapted to various constraints. In line with this view, design
creativity has been described as based on the activation and recombination in a new
way of previous knowledge elements in order to generate new properties based on
the previous ones (Ward & Sifonis, 1997; Ward et al., 1997). One of the current gaps
in the literature on design is to situate the psychological mechanisms involved in
design creativity with respect to those involved in artistic creativity and scientific
creativity, as design appears to exist at the interface of these kinds of activities.

Twenty seven design students in their second year at a design school (18 females,
9 males, m = 23.18 years, sd = 4.79 years, age range: 20-25 years) had 7 weeks
to create individually a graphic poster on a given topic: answering a brief about an
event called “Green-Box”, promoting an ecological approach to packaging. They
completed the CRD at least 10 times. They used the CRD typically at the design
school, during classes, but had also the option of completing it at home. The graphical
representation of their creative process is presented in Fig. 3. The stages are placed
in the same order than the graphical representation of art students but the transitions
between the stages are quite different. For example, the consideration of constraints
stage came after the chance, association and convergence stages for art students,
whereas for design students, this consideration of constraints stage comes after an
insight or pause.
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Fig. 3 A representation of the creative process in design

2.3 Literary Creation/Scriptwriting

Case studies of writers have been an important source of information in the field
of text-based analyses, in particular since authors in the late nineteenth century (ex.
G. Flaubert, V. Hugo) saved their working drafts. In the 1970s, genetic criticism
developed in the literary field to explore the writing process, the generation of texts
rather than the characteristics of the final document. This text-based methodology
examines the author’s search for relevant information on a topic, preparatory writing,
the generation of the text, editing and revising. Two main strategies for literary
creation have been found: (a) planned composition, in which scenario generation,
notes, documentary research are essential steps and text generation is oriented; and
(b) free writing, in which the text is constructed as one writes, without an explicit
plan. These modes of writing can be mixed and are analyzed in terms of pre-writing,
composition, pre-editing, and editing phases.

This methodology, developed and used to examine eminent authors’ literary
creations, has remained relatively distinct from work in psychology with novice
or professional writers, Empirical studies have begun to identify the cognitive and
personality characteristics associated with literary creation in “everyday” populations
(see Lubart, 2009). For example, in one study the role of author’s evaluations during
the task of composing a short story was monitored. A relatively high level of creativity
was associated with critical, evaluative thinking very early in the compositional work.
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Baer (1996) has tested the impact of training for a divergent thinking task in
literature. The task consists of providing as many words as possible that are related
to a target word. An experimental group of 79 children took part in a specific training
program, where it is suggested, for example, to think about words that rhyme with
the target word. All participants, whether they took part in this training program or
not (control group), were then invited to write a poem and a story. Results showed
that this training exerted a great impact on writing a poem.

Research on literary creativity may extend to the task of scenario-writing. Inter-
views with scriptwriters have underlined the complexity of this creative process by
the identification of distinct but interrelated stages starting with a stage of impregna-
tion, followed by a formal stage of structuring and finishing with an intense period
of writing and rewriting the script (Bourgeois-Bougrine et al., 2014). To illustrate
this process, 6 students! of scriptwriting and filmmaking studies in Paris (4 females,
2 males, age range: 23 and 28 years) had 8 weeks to create a script starting from a
common theme: “A 19 years old woman was found dead, murdered by eight knife
stabs, in the nave of Notre Dame”. The first four weeks were dedicated to collective
work and run by a professional scriptwriter to help students produce several alterna-
tives and sketch out a general plan or outline. The last 4 weeks were devoted to the
individual writing of the script. The graphical representation of their creative process
is presented in Fig. 4. For example, the consideration of constraints stage comes after
the definition of the problem, the reflection about the project and the documentation
whereas for art students, this stage comes after chance, association and convergence
stages, and for design students, this stage comes after an insight or pause.

2.4 Musical Composition

The lives of eminent creative musicians such as Bach, Mozart, Beethoven have
received attention for centuries, however the empirical study of creative thinking in
music started only to develop during the last four decades. Most of the literature on
this topic is in the field of musical education (Webster, 1990), improving assessment
and theory on musical creative thinking (Barbot & Lubart, 2012). Consistent
with the multivariate approach to creativity (Lubart, 1999), results on musical
creativity suggest the importance of distinct but interrelated resources: notably
cognitive abilities, psychological traits, and features of the environment. Among
the individual factors contributing to musical creativity, musical divergent thinking
plays a leading role. Intrinsic motivational orientation is related significantly to
relatively high musical creativity scores (Eisenberg & Thompson, 2003), whereas
extrinsic motivational orientation is related to relatively low creative performance
in music composition. Among the personality traits studied by Swanner (1985),
excitability, aggressiveness, independence, anxiety, self-confidence, and curiosity

! The small size of the sample is linked to the limited number of students enrolled. Six is in an entire
cohort.
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Fig. 4 A representation of the creative process in scriptwriting

were significantly related to musical creativity. From an intercultural point of view,
Campbell and Teicher (1997) examined the characteristics of musical creativity in
non-western countries and found that improvisation dominates the creative process
and product, suggesting a potential important role of the cultural environment.
Family environment also proved to be an important environmental factor for musical
achievement (Zdzinski, 1992) and creativity.

The creative process in musical composition has also received attention (e.g.
Carlin, 1997; Gromko, 1996; Van Ernst, 1993), especially concerning creative
composition processes. Significant relations were found between problem-finding
behaviors (such as exploring instrument capabilities) and the creative nature of the
productions in music (see Barbot & Lubart, 2012). Traditionally, the analysis of the
creative process in musical composition is based on Wallas’ (1926) model which
applies to all creative fields. Graf (1947) applied this model to composing music—
productive mood (preparation), musical conception (incubation), sketching (illumi-
nation), and composition (verification). Kratus (1989) proposed the processes of
exploration (sound experimentation with the instruments presented), development
(referring to musical variations), repetition (in which the individual replays exactly
the same musical segment during a process of exploration) and silence (which could
relate to incubation).
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Fig. 5 A representation of the creative process in musical composition

To illustrate the creative process in this domain, 5 music students (1 female, 4
males, m = 21.06 years, sd = 0.55 years, age range: 21-22 years) had 6 weeks
to create a piece of acoustic music. The graphical representation of their creative
process is presented in Fig. 5. Here, the consideration of constraints stage appears
after the documentation as in the literacy process but the transitions compared to
other domains are different.

2.5 Engineering

Scientific creativity concerns a large number of fields, ranging from the hard sciences
(physics, chemistry), to life sciences (biology, medicine) to human and social sciences
(psychology, sociology). The term “scientific creativity” encompasses engineering
sciences and the inventive process as well. The most in-depth work has been case
studies of the notebooks of famous scientists and inventors, such as extensive studies
of Charles Darwin, Thomas Edison, Albert Einstein and others. These case studies
have suggested specific kinds of thinking that seem to favour the emergence of
creative theories, inventions, and discoveries. Charles Darwin, for example, used a
chain of analogies to lead him to the theory of evolution of species. Some of these
creativity heuristic mechanisms were modelled in artificial intelligence computa-
tional systems that were able to “re-discover” basic scientific laws such as Kepler’s
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and Bacon’s fundamental discoveries. In terms of empirical laboratory observations,
Ward et al. (1999) in a series of studies examined the cognitive processes involved
in tasks requiring people to invent new machines from a given set of mechanical
parts. This work was conducted within the creative cognition approach, described
earlier, and showed how exploratory pre-inventive thought processes and generative
processes for idea specification were both involved in the technical inventive process.
This seminal work was conducted, however, with participants who were novices in
the scientific-technical field. The tasks involved relatively simple technical construc-
tions. The main gap in the literature on scientific-inventive creativity concerns the
vast intermediate population of scientists and future scientists, spanning students
in scientific-engineering schools to active scientists who have not (yet) achieved as
eminent a status as Charles Darwin.

Based on research with science-engineering students and engineers, Shaw (1989,
1994) proposed a cyclical and dynamic model in five stages. In this first phase,
called immersion, the problem is posed. Then incubation follows with unconscious
associations of ideas in which solutions begin to form. Shaw considers that these two
phases are not independent but mixed. Next, illumination occurs and ideas become
conscious and accessible. The engineers explain their idea and realize a creative
synthesis by producing it. These two stages are also mixed.

The model proposed here is dynamic; at each stage, it is possible to return to the
previous stage. Furthermore, this model is circular. The validation of the production
leads to a new creative process. According to Shaw, there are two kinds of vali-
dation: personal validation and collective validation. Personal validation consists of
estimating the work and using the experience acquired during the process to generate
a new creative process whereas collective validation concerns the evaluation of the
production by peers, public or critics. This validation can lead to a new process only
if the creator accepts the evaluation; the comments of the public must be recognized
to engage a new creative process.

To illustrate the creative process in this domain, 27 engineering science students
in their fifth year at an engineering school (4 females, 23 males) had 10 sessions
distributed over 8 weeks. They were asked to propose six different layouts for a
functional kitchen located in a campervan. From these, two were short-term imple-
mentation projects (<1 year), two were medium-term and two were long-term projects
(>10 years). The layouts had to respect a set of technical constraints, defined in
advance. Students completed the CRD after each session. The graphical representa-
tion of their creative process is presented in Fig. 6. Exactly as in literacy/scriptwriting
field, in engineering, the consideration of constraints stage comes after the definition
of the problem, the reflection about the project and the documentation (as in musical
field too for this last stage), whereas this stage comes after other stages in art (chance,
association and convergence) and design fields (insight or pause).
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Fig. 6 A representation of the creative process in engineering

3 Comparison of All Five Domains and Conclusion

These models, and more specifically the graphical representations illustrating each
creative domain, have highlighted the existence both of transitions that are common
to all domains, and of transitions that are specific to each domain (see Table 2). Hence,
the stages of reflection and documentation lead frequently to definition in almost all
domains, and the definition stage interacts with the documentation stage. Similarly,
associative thinking, convergent thinking, implementation and judgment lead mainly
to a finalization stage. However, some of the stages interact with each other, such
as convergent thinking that leads to judgment. Moreover, the stage of finalization
interacts with judgment, such as implementation and breaks that are both linked to
it by a double arrow.

Beyond these shared features, it is interesting to note the specific features of
each creative domain. Whereas the definition stage leads to insight in art students
and design students, it leads to reflection and consideration of the constraints in
engineering and scriptwriting students. Again, in art and design students, insight
leads to documentation and chance whereas it leads to judgment for engineering and
scriptwriting students.

It is interesting to note that the diversity of the models described in this chapter
could be due to the domain-specificity and also to the specificity of the participants.
Some models were built on experts and others on students. At this point of the



83

Creative Processes in Five Domains ...

UTBWOP Yord 0) dY15ads SUONISUE) ‘)X9) [EULIOU UI SUTELWIOP OM) UT JR[IWIS SUONISURI) ‘SOI[EIT Ul SUTELOP dAIY) ISLa] J& Ul JR[IWIS SUONISULT) ‘P[oq U] 10N

uoneyudwIdur
20upyd ‘Funyury) ‘Sunyury) aAneIOOSSE 7Y J1sUl
‘uoneymdwRduw ‘2ouny) JUQBIAIp ‘pyS1sur ‘uonuifoq ‘UONRIUSWINOOP ‘UONIUL2(] syurensuo)) uoneyudwddury syeaiq Sumye],
uonezijeuy Jealq ‘uonezieuy
uonvuauajdul] JY31SuU1 ‘UONBIUAWNIO ‘uonpudwd)dul 3y Sisuy ‘Sunjury) JuaSIoAuo)) uonezieuly ‘douey) Juowaspnp
ouRyd Suyuny
‘Sunyury) eAneOOSSE ‘UoNIUYQ(] | JudwdSpnl ‘Suryuiys juas.iaauo) JuawdSpn( ‘vonejuswarduy JU23424100 ‘YUdWIZPN[ uonezifeur
QoURYD ‘Sunyuiyy JU28124U0D yeaaq ‘quawaspnl
PUB JUSSISAIP ‘DATIBIOOSSY | UONJRZIRUY ‘Suryuly) juasiaauo)) | syeaaq ‘i pn{ ‘uonezijeury uonezIeuy ‘uonuyaq Yealq ‘uonezijeul uonejuawadwy
uonezifeuy ‘uoynjuaiaz]dul
‘UDUIY) QADRIOOSSY UONBIUAWNIOP ‘UonIuydq uonvyuawa)dy JYSIsuI ‘sjurensuo)) QOURYD WOIJ JYaudyg
Judwdgpn( Judwdgpn(
JBaIq ‘uonezijeuly JudwRSpn( ‘uonezijeur ‘uonezijeuy ‘vonejuawarduy ‘uonezieuy ‘sjurensuo)) Sunyury) Jussioauo)
uowagpn( ‘uonejuswarduy SIUTETISUOD ‘UOIIYIY douey) U011y Sunyury) JuaSIoarq

uonezijeuy ‘vonejuawadur

‘Bupjuryy Jussivauo) WSisuf | syea1q quawadpn( ‘wonezijeury uonLIIAWNIO(] ‘Uonuyaq uonezieuy ‘s)urenNsuo) SunuIy) 9ANRI0SSY
sypa.q ‘puawaspn{ 20UpYYD ‘SIUTRNSUOD 20uniy>
JuaWSPn{ ‘JUD{UIY) JANBIOOSSY syvag ‘uonezieuy ‘uonejudwolduy UOIDIUUNIOP “UOTIIIPYY ‘UoypIUAWNI0pP ‘UoONIUYdJ ySsug

JySisur
‘UOTIEIUSWNOOP ‘UOTIIPY

Sumyuryy 128124107

Supyuny
JU2312410D PUEB JATIBIOOSSY

uonezIfeury

SJUTEI)SUOD JO UONEIAPISUOD)

SIUIDLISUOD Suryuny Suryunys 241108
Uo1I}f24 ‘UonIUYA( JUIEADAIP PUR 241IDID0SSY SJUIDLSUOD “WOWIUYA( | “WSISUI ‘Uuo102)fo1 ‘wonIuyd(] | Suryurys juasiaarp ‘uonruya uoneIUAWNI0
SIUIDLISUOD ySsur
‘UODIUIUWNIOP “UOTTUYI(] Qoueyd ‘Sunyury 1ASIAIq SpUIDLSU0D ‘UONIUYI ‘UODIUIWNIOP “UOTUYI(] Juswadpn( ‘uonmuyaq uonoavpey

SJUIDAISUOI
‘UWONBIUIWNIOP ‘UOIIY2Y

UONEZI[eul ‘UOHE)UdWNIOY

Sunjury) JuaSroauod
SIUIDLISUOD “UONIIY2Y

Sunyjury
JUSSIDAIP PUB QAIBIOOSSE
“JyS1SU1 ‘UOT)RIUIWNIO(

Qoueyd
yS1sul ‘UoYRIUIWNIO

worqoid oy Jo uonIuyaq

SuueauiSug

JISNIA.

Sunumiduog

udsoq

nuy

Sunoourdus pue orsnw ‘Sunumidros ‘uSIsop ‘4e 103 s9ss9001d 9AEAIO Y} JO $93EIS USIM]IOQ SUOTISUERT) dY) JO SWNSAI pue sage)s ay) Jo Aouanbar] g J[qel,



84 M. Botella et al.

research, it is too early to determine if the creative process will be different according
to the expertise level. Finally, the educability of creativity based on these models
needs to be test in future research. Is it possible to improve the artistic creative
process of participants by inviting them to follow these transitions?
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1 Introduction

Before undertaking a survey of such a broad topic as creative cooperation in small
groups, one should probably begin by clarifying the terminology used. Creativity
is often defined as the ability to produce work that is both novel and adapted to
task constraints (Amabile, 1996; Sternberg & Lubart, 1999). Groups, in turn, are
defined as “a collective of persons whose history of shared fate, common purpose
and interaction has led to the perception, by participants and outsiders alike, that
this collective is a social unit” (Kerr et al., 2000, p. 160). Collaboration refers to a
specific type of work organization where group members are mutually dependent on
each other to complete creative tasks—not just because they share the same pool of
limited resources, but also because they manipulate mutually interdependent objects
(Schmidt, 1994), or because they may share the same social identity and are some-
times involved in complex intergroup relations (Tajfel & Turner, 1979). Furthermore,
technology has allowed the emergence of new forms of work organization, such as
distributed teams for collaborative work. Such evolutions question the effects of
technology on collaborative creative work.
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In line with Guilford’s pioneering work, much of early research on creativity has
tended to focus on divergent thinking, i.e. the ability to “think in different directions”
(Guilford, 1956). This led in turn to the idea that creative potential could be assessed
by studying participant responses to divergent thinking tasks (Torrance, 1966). Thus,
these studies focus on the ideas produced in response to problems, whether these
are part of an experimental task or encountered in professional settings. Divergent
thinking is not a self-contained process: the ideas produced in response to a creative
problem must then be evaluated, selected, and refined iteratively before they can be
said to constitute a real solution to the problem (Rietzschel et al., 2019). Creativity,
therefore, implies a mix of “blind variation and selective retention” (Campbell, 1960;
Simonton, 1999), leading creativity researchers to focus on idea generation—also
termed ideation—and, to a lesser degree, on idea selection. The goal of this chapter
is to examine how work collectives can support or hinder idea generation and idea
selection in creative tasks. We begin by reviewing a familiar paradigm for idea gener-
ation in groups—brainstorming—and some of the processes that have been shown
to contribute to a productivity loss in brainstorming groups. We go on to argue that
participants interacting in the context of a typical experimental brainstorming study
can seldom be said to constitute a true group and introduce a new perspective on
brainstorming groups based on Social Identity Theory. We then present some of the
consequences of the research on production loss for improving group performance
in idea generation tasks based on technology use, beginning with Electronic Brain-
storming and moving on to a new perspective which we term cybercreativity—the
use of virtual environments to support collaborative creative work. We describe the
main research findings in this field to date, and discuss some prospects for designing
virtual environments for creative work and for future research.

2 Idea Generation in Small Groups

2.1 Brainstorming as a Foundational Model of Ideation
in Small Groups

One of the earliest models of idea generation in groups was proposed by Osborn
(1957) as part of the Creative Problem-Solving (CPS) process. According to Osborn,
the creativity of individuals was responsible for much of human progress and inno-
vation, but it often developed in an unforgiving climate of self-doubt and discourage-
ment by friends, colleagues, and organizations. The brainstorming framework was
proposed as a means to make better use of the creative potential of groups and orga-
nizations. In the original formulation, brainstorming relied on the following basic
rules: (1) judicial judgment is ruled out. Criticism of ideas must be withheld until
later; (2) “Free-wheeling” is welcomed. The wilder the idea, the better; (3) Quantity
is wanted. The greater the number of ideas, the more the likelihood of winners; and
(4) Combination and improvement are sought.
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To this day, brainstorming is commonly used in organizations. Indeed, people do
believe that they are more able to access their creative potential when working in
groups (Paulus et al., 1993; Stroebe et al., 1992). Yet, experimental studies of creative
performance in brainstorming groups have shown that individuals working alone
whose ideas are subsequently pooled together—known as nominal brainstorming
groups—consistently outperform individuals allowed to interact in a group—a
phenomenon known as productivity loss (Diehl & Stroebe, 1987; Mullen et al.,
1991). Performance is judged through measures typically used in research on diver-
gent thinking—most often, creative fluency (i.e., the number of nonredundant ideas
produced) and originality, measured either subjectively by domain experts or through
some index of statistical infrequency (Kaufman et al., 2008).

2.2 Causes for Production Loss in Brainstorming Groups

Early attempts to explain the causes of production loss have led to a large body of
research weighing various possible explanations against one another. The three main
explanations, outlined below, are (a) social loafing, (b) evaluation apprehension, and
(c) production blocking (for a review, see Stroebe et al., 2010).

2.2.1 Social Loafing

Social loafing refers to a decrease in individual effort when performing in groups
as compared to when peopler perform alone (Latané et al., 1979). These authors
considered tasks such as clapping one’s hands and shouting. According to them,
such tasks exhibit three key features. First, they are maximizing: success depends
on how much effort is expended by participants. Second, they are unitary, i.e., the
task cannot be divided into separate subtasks. Third, it is additive: group performance
depends on the sum of individual efforts. Although early work on social loafing tended
to focus on physical tasks (Ingham et al., 1974; Latané et al., 1979), other authors
have provided evidence of social loafing occurring in tasks with more “cognitive”
elements, such as editing a poem (Petty et al., 1977).

Following the initial work aiming to prove the existence of social loafing, several
authors have sought to identify the factors that foster or hinder the occurrence of
this phenomenon. Factors examined in this way include task difficulty, identifiability
of authorship of individual production, the existence of a feedback on individual
performance, and group size.

Regarding task difficulty, Harkins and Petty (1982) demonstrated that individuals
involved in a brainstorming task generated less ideas when confronted with a difficult
topic than when confronted with a simple one. However, later research showed that
when working on difficult tasks, people performed better when they were led to
believe they were working as groups than when they were told they would be working
alone (Jackson & Williams, 1985).
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A second topic concerns the traceability of authorship of individual idea produc-
tion. Williams et al. (1981) performed a shouting experiment based on an earlier study
(Latané et al., 1979), in which they manipulated the perceived identifiability of indi-
vidual contributions. They showed that participants expended greater levels of effort
when their contributions were identifiable, than when they were not. However, iden-
tifiability is not enough to improve individual performance. Harkins and Jackson
(1985), studying a collective divergent thinking task, manipulated separately the
identifiability of idea authorship and the belief that they were working on the same
task as the other group members—and consequently, that their production could
be compared with that of other group members. They observed an improvement in
performance only when those two conditions—identifiability and comparability—
were met. In related work, Szymanski and Harkins (1987) studied group perfor-
mance in a collective divergent thinking task and manipulated the belief that (a)
individual performance could be evaluated by the experimenter and (b) participants
could evaluate their own performance at the end of the session. They observed that
both perceived evaluation by the experimenter and self-evaluation improved perfor-
mance. In a later experiment (Harkins & Szymanski, 1989), they manipulated partic-
ipants’ belief that their creative performance would be judged according to a standard
(for individuals or for the group) at the end of the brainstorming task. They found
that individual performance improved when the experimenter suggested that partic-
ipant performance could be known at the end of the task, but also compared at the
individual or group level.

Taken together, these results suggest that social loafing may be alleviated by
fostering social comparison processes. It is not enough to provide feedback over
performance: it is also necessary to provide a clear standard by which people judge
their own performance.

Diehl and Stroebe (1987, Study 1) sought to examine the role of social loafing
in production loss by manipulating (a) the type of brainstorming group (nominal
or interacting) and (b) expectations related to performance assessment (personal
or collective). Their results show a main effect of both these factors: participants
involved in nominal brainstorming groups outperformed those in interacting groups
in terms of ideational fluency, as did participants working under personal rather than
collective assessment expectations. However, they also found that the impact of the
type of brainstorming group on ideational fluency was much larger than the assess-
ment instructions. This led them to conclude that social loafing exerted a relatively
minor influence in production loss.

Social loafing does not only lead to decreased performance in loafers. It may also
lead to loss of motivation and under-performing in members of the group who are
otherwise capable, a phenomenon known as the “sucker effect” (Kerr, 1983): high
performers match their performance to the rest of the group in order not to be “taken
for a sucker”. In some cases, this may result in high performers leaving the group
altogether (Yamagishi, 1988). In other words, in the context of a brainstorming group,
social loafing may lead to decreased creative performance through processes of down-
ward comparison (Paulus & Dzindolet, 1993). Hence, the effects of social loafing may
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be alleviated in two ways: (a) by minimizing downward matching effects, and (b) by
encouraging upward matching (Paulus et al., 2002). For example, providing members
of a brainstorming group with continuous feedback on group performance enhances
their performance (Paulus et al., 1996). Furthermore, providing feedback regarding
the performance of individual group members also improves creative performance
(Schmitt et al., 2012).

2.2.2 Evaluation Apprehension

Another possible explanation to the production loss phenomenon is evaluation appre-
hension: in spite of Osborn’s rules precluding the criticism of ideas, the fear of nega-
tive evaluation of one’s ideas by other group members may have an adverse impact
on group performance. Two early studies on this topic, often cited in the literature,
are those by Collaros and Anderson (1969) and Maginn and Harris (1980).

The first study manipulated the perceived expertise of other group members.
Participants were informed, prior to the beginning of the brainstorming task, that
all group members had previous experience in brainstorming (all-experts condition),
that one group member had such experience (one-expert condition), or that none
of them did (control condition). Results showed that participants experienced more
inhibition in the all-experts and one-expert condition than in the control condition,
and produced fewer ideas in these conditions compared with the control condition.

Maginn and Harris (1980), on the other hand, manipulated the anticipation of idea
evaluation by fellow group members to be either immediate or delayed, but failed to
identify significant effects of this factor on ideational fluency in a brainstorming task.
Diehl and Stroebe (1987, Study 2) sought to assess the effects of evaluation appre-
hension on production loss by replicating Maginn and Harris’ study—i.e., inducing
evaluation apprehension in participants by suggesting that their performance would
subsequently be evaluated by judges or by their peers—but also by manipulating
the controversial character of the brainstorming topic. Unlike Maginn and Harris’
findings, Diehl and Stroebe’s results suggested a main effect of the anticipation
of evaluation on ideational fluency, as well as of the nature of the topic. Partici-
pants produced fewer ideas when they expected they would be evaluated, and when
working on a controversial brainstorming topic. Diehl and Stroebe (1987, Study 3)
extended this study by manipulating evaluation apprehension (through the proce-
dure outlined above), the type of assessment (individual or collective) and the type
of brainstorming group (nominal or interacting). As was the case with the studies
on social loafing (see above), they found main effects of group type and evaluation
apprehension, but no significant interaction between these two factors. In addition,
as was the case for social loafing, the type of session still accounted for a very large
proportion of observed effects on ideational fluency, leading to the conclusion that
evaluation apprehension was not a major determinant of production loss.
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2.2.3 Production Blocking

A third possible explanation for production loss, termed «production blocking»,
refers to the fact that “in a normal discussion setting, the implicit rule is that only
one person should talk at a time” (Lamm & Trommsdorff, 1973, p. 366). Diehl and
Stroebe (1987, Study 4) used a system of acoustic sensors, lights, microphones and
headphones to control (a) when participants in a brainstorming task were able to
share ideas with other group members, and (b) whether participants had access to the
creative production of other group members. In addition, two further conditions were
included: nominal and interactive brainstorming groups involving no such apparatus.
Consistent with expectations, production blocking led to a decrease in ideational
fluency such that participant performance was similar to that of interactive groups.
In comparison, the performance of participants who did not have access to other
group members’ ideas but were instructed to talk whenever they wished, mirrored
that of nominal groups. Hence, the authors argued that production blocking was a
key mechanism in production loss.

Because production blocking is essentially due to a social norm affecting oral
communication in groups, many authors have imagined adaptations in Osborn’s
classical brainstorming procedure that relied on written communication, which is
not subjected to such a norm. “Brainwriting” refers to a situation where participants
involved in a brainstorming task communicate silently with other group members,
using handwritten communication. Paulus and Yang (2000) studied the ideational
fluency of participants in brainwriting and found that it exceeded that of participants
in nominal brainstorming groups. Interestingly, several aspects of their experiment
might explain this finding. First, although exposure to other people’s ideas can be
a key source of cognitive stimulation in brainstorming, oral communication may
not make it possible to retain past ideational production very efficiently, or for these
ideas to stimulate the generation of new ideas (Nijstad et al., 2002). Second, in Paulus
and Yang’s (2000) study, participants used different-colored inks to write down their
ideas, possibly leading to increased identifiability of authorship and decreased social
loafing, as suggested by Heslin (2009). Hence, as this author points out, the effec-
tiveness of brainwriting relative to the classical brainstorming procedure may stem
from both cognitive and social factors.

In summary, the literature on brainstorming groups has explored several potential
social and cognitive mechanisms that might play a part in production loss. However, in
this literature, little emphasis is placed on what actually constitutes a group. Typically,
in the context of these experimental studies, a brainstorming group can be defined
as a transient collective of individuals that will only exist for the time of the study.
As we will see below, this view presents several limitations.
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2.3 A Social Identity Perspective on Brainstorming

Social Identity Theory (Tajfel & Turner, 1979) posits that identity varies along a
continuum, the extremities of which refer to interpersonal behavior on one side (“me”
vs. “you’”; personal identity) and intergroup behavior on the other (“us” vs. “them”;
social identity). In addition, Self-Categorization Theory (SCT; Turner et al., 1987)
postulates that, depending on the situation, the individual may feel more or less part
of a given social category. Social categories are organized in a hierarchical system of
inclusion levels. SCT therefore views the self as a variable, multifaceted cognitive
structure (i.e., different social groups at different levels of inclusion). Thus, social
categories are internalized to define the self (Turner, 1981), by combining individual
components with elements of a salient category in a given context. Through the
concept of depersonalization (Turner, 1984; Turner et al., 1987), SCT highlights
context-dependent changes of identity in terms of subjective association between the
individual and the prototype of the salient category. In this case, individuals adopt
the group’s assessment of the social situation.

According to these theoretical propositions, the characteristics of an individual
hinge on personal identity (and its associated idiosyncratic attributes) and the multiple
social identities associated with the multiple groups to which the individual may claim
membership. This plurality of self allows one to adapt by identifying with various
levels of categorical inclusion depending on the social situation. Indeed, various
factors in the environment will determine the salience of a particular social category
(Haslam & Turner, 1992; Turner et al., 1987, 1994).

The Social Identity Perspective makes it possible to reinterpret some of the
processes related to collaborative creativity in groups. Indeed, the existing litera-
ture does not take sufficiently into account the meaning of the group—and of group
membership—to its individual members, and / or the potential intergroup relations
where the creative work might take its place. Contextual cues present in the work-
place may render specific social categories more or less salient and modulate the
strength of the resulting effects on individual and collective performance in creative
tasks.

Indeed, as noted above, the key mechanism involved in production loss—i.e.,
production blocking—has a social component which relates to some widely accepted
rules of oral communication. The other phenomena we have noted above, social
loafing and evaluation apprehension, also have a social component, which in those
cases is more related to the individual comparing his/her own performance (or that of
his/her group) with that of other individuals within the group (or with other groups).
Depending on the nature and the results of this comparison, performance can be
impacted adversely, but also, potentially, positively. Indeed, whereas social loafing
refers to individuals “freeriding” on the contributions of others, social compensation
refers to the fact that individual members may work harder to compensate for the low
performance of other group members in a meaningful task (Williams & Karau, 1991).
Hence, one approach to improving group performance in a brainstorming task would
be to prevent social comparisons that have adverse effects on individual performance,
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and to foster comparisons that have positive effects. However, a different approach
would be to value group membership to ensure that each individual group member
will engage in a collective effort (Karau & Williams, 1993).

As a corollary, it is not enough to merely “bring individuals together” to form a
group. The group emerges when individuals perceive themselves as group members
(Turner, 1981). Indeed, since the group exists as a cognitive representation within
individuals (e.g., Rogers & Lea, 2005), it is its interiorization within individual
cognition which allows it to exist. Following this view, one might even argue that
individuals involved in a nominal brainstorming task in conditions that are conducive
to the activation of social identity (i.e. depersonalization) might consider themselves
as “more of a group” than individuals involved in an interactive brainstorming task
in laboratory settings, where the group has little meaning to them (Ellemers et al.,
2004). In particular, increasing the salience of social identity would likely support
the reduction of social loafing effects, because the individual perceives him or herself
more as a member of the group (e.g., Williams et al., 1993). If individuals share the
same salient social identity, they may no longer perform for their own sake (personal
identity) but may do so on behalf of the group (social identity) instead. This deperson-
alization may even lead to the emergence of social laboring phenomena (van Dick
et al., 2009; Worchel et al., 1998), seen here as the opposite phenomenon to social
loafing: individuals working as groups and for the group exhibit increased, rather
than decreased performance. This view strongly echoes Osborn’s (1957) initial work
advocating the brainstorming method. Based on this reasoning, one can understand
one reason why social loafing effects have mostly been identified in laboratory-based
groups, and less in everyday work situations, where people can be truly said to exhibit
a genuine group identity (e.g., Erez & Somech, 1996).

In short, this perspective differs greatly from the classical view that the social
comparison effects that impact the performance of brainstorming groups are related
only to comparisons between group members (e.g., Dugosh & Paulus, 2005;
Michinov & Primois, 2005). Instead, the focus should be on creating social compar-
ison between groups. This makes it possible to imagine improvements in creative
performance that truly stem from group processes, and not on interpersonal compe-
tition. In the words of Worchel et al., (1998, p. 395), “loafing can be reduced or
eliminated without increasing personal identifiability, without increasing the enjoy-
ment of the task, and without increasing arousal or concern with the productivity of
others” (our emphasis). Indeed, much of the existing literature concerning the creative
performance of brainstorming groups focuses on comparing performance within the
group, without addressing the issue of whether participants perceive themselves to
be members of a group or not. From this point of view, the “group” may in fact
exert detrimental effects on creative performance. Yet, we argue, this view of group
membership is overly simplistic and functionalist. Encouraging people to think of
themselves as members of a group—possibly competing against another group—is
another potential means for these people to achieve increased creative performance.
In addition to influencing overall performance, it is possible that these intergroup
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processes might influence the orientations of idea generation by leading partici-
pants identifying with a given group to selectively “rebound” on ideas produced by
members of the ingroup rather than the outgroup.

3 Instrumenting Group Creativity with Computers

Having described some of the social and cognitive processes that influence perfor-
mance in idea generation in groups, we now turn to how technology may be used
to better leverage creativity therein. Indeed, it has been argued on many occasions
that technology may offer interesting means to counter production loss as described
above. As we will see, the literature uses a dominant paradigm, Electronic Brain-
storming, and follows the functionalist view of the group we have mentioned above.
However, by extending this view to one that includes a social identity perspective, it
is possible to raise new possibilities to improve collective creative performance.

3.1 Electronic Brainstorming: An Anonymous Medium

Electronic BrainStorming (EBS) refers to a situation where participants in a brain-
storming group share their ideas in written form, via networked computers (Nuna-
maker et al., 1991). Because it also relies on written, not oral communication,
EBS makes it possible to circumvent production blocking (Gallupe et al., 1991).
However, it also makes it possible to influence parameters of situations of collab-
orative creative work in ways that would not be possible in normal brainstorming
or brainwriting situations. This includes, for example, brainstorming between large
numbers of people, which makes it possible to further improve ideational fluency.
Indeed, as group size increases, group members are exposed to more ideas (Dennis &
Williams, 2007; Dennis et al., 1990; DeRosa et al., 2007; Gallupe et al., 1992; Paulus
etal., 2013), potentially leading to further cognitive stimulation (Nijstad & Stroebe,
2006). Furthermore, as noted by Michinov (2012), EBS reduces the level of effort
required to access other group members’ creative productions, leading to increased
performance and greater satisfaction with the process.

Another phenomenon that may explain the positive effects of EBS systems on
individual and group performance in brainstorming tasks relates to the fact that
the anonymity afforded by EBS interfaces may reduce personal identification—and
other effects related to the perception of differences in status within the group—thus
leading to diminished evaluation apprehension and improved creative performance
(Cooper et al., 1998). However, the literature on EBS to date is firmly based on a
view of the group as a collection of cognitive resources present in individuals.

Following a social identity perspective, some specific features of Computer-
Mediated Communication (CMC)—namely, physical isolation and anonymity—may
strengthen group processes related to group membership and performance. Indeed,
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the Social Identity Model of Deindividuation Effects (SIDE; Reicher et al., 1995;
Spears & Lea, 1994) posits that in situations of anonymity, interlocutors cease to pay
attention to individual differences or personal characteristics. Furthermore, when the
scarcity of individuating information is combined with the presence of cues pertaining
to the individuals’ group affiliations (e.g., the name of a group, association with a
particular color, etc.), this is thought to accentuate the depersonalization process
(Turner et al., 1987). By masking the idiosyncratic features of individual members,
anonymity ensures that groups are presented in a homogeneous and standardized
fashion (Lee, 2004). Therefore, individuals who do not have access to the specifici-
ties of each member of the group tend to reason based on social categories. Thus, as
Postmes et al. (2002) indicate, “depersonalized interactions over the Internet could
stimulate our natural tendency for differentiation between social categories” (p. 4).
This can have a major impact on the way in which members of groups are perceived,
in particular, by increasing the influence of stereotypes in anonymous online commu-
nication. This has been confirmed in several studies (Postmes et al., 1998; Spears &
Lea, 1994; Spears et al., 2007). For instance, in a series of experiments, Postmes
and Spears (2002) found that the activation of gender stereotypes in the context of
anonymous interaction increased the display of male or female prototypical behav-
iors (e.g., a tendency for women to ask more questions and to be less dominant than
men during CMC).

Hence, CMC may be used to support depersonalization and social laboring in the
context of creative work. By considering themselves as members of a group rather
than people who have been “lumped together”, individuals may more easily imple-
ment strategies improving group performance. Instead of being thought of as a source
of criticism and a cause for apprehension, others might genuinely be viewed as peers
and a source of support. Perhaps this could lead, in turn, to a willingness to share
ideas with the group, rather than to withhold them in order to shield oneself from
negative evaluation as suggested by classical accounts of evaluation apprehension.
Moreover, just as the perception of self and of others may change with the salience
of social identity, so can the perception of their own ideas and of their value for inspi-
ration. In this way, one might truly achieve optimal levels of cognitive stimulation
through exposure to other people’s ideas.

3.2 Towards Cybercreativity

In the following, cybercreativity refers to the use of online virtual environments
to support creative work. In comparison to EBS interfaces, cybercreativity deals
in particular with virtual environments, defined as ‘“electronic environments that
visually mimic complex physical spaces, where people can interact with each other
and with virtual objects, and where people are represented by animated characters”
(Bainbridge, 2007, p. 472). These characteristics, as we argue below, make virtual
worlds an ideal medium to support creative collaboration.
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3.2.1 Manipulating the Appearance of User Avatars

First, virtual worlds make it possible to customize the appearance of avatars repre-
senting users. Indeed, in a situation of online anonymity, avatars constitute a major
source of cues concerning a user’s identity—a digital representation of self. As
a result, the visual characteristics of avatars have been found to modulate user
behaviors. This Proteus effect (Yee & Bailenson, 2007; Yee et al., 2009) has been
shown to affect performance in creative tasks (Guegan et al., 2016). In an experi-
ment involving engineering students, the authors designed avatars corresponding to
characteristically creative individuals in that population (i.e., inventors) and found
that participants carrying out a brainstorming task in a virtual environment exhib-
ited improved creative performance when embodying inventor avatars than when
embodying non-inventor avatars.

Closer to our present argument, avatars can serve as a means of introducing
visually perceptible social cues, thereby increasing the motivation of participants
to work together and combine their efforts. In one example, Lee (2004) manipu-
lated the appearance of avatars representing members of a group to be identical or
different, as well as the salience of group membership (intergroup interaction or
interpersonal interaction) in a task involving solving social dilemmas. She found
that when participants were interacting with confederates represented by avatars of
the same appearance, they perceived them as more similar to themselves and exhib-
ited greater conformity when the group identity was made salient. In a later study,
Kim (2011) demonstrated that people experienced stronger feelings of group identity
when sharing the same avatar, even if the avatar differed from their virtual self in
terms of gender or ethnicity.

In the studies described above, and in line with the SIDE model, CMC affords
anonymity through physical isolation and visual anonymity on the one hand, and
perceived similarity within the ingroup on the other. Concerning this second point,
however, similarity is operationalized through the use of identical 2D characters.
Although these may correspond to the classical definition of avatars as digital repre-
sentations of the self, virtual environments most often use 3D characters that are more
visually detailed, making it possible to include social identity cues (SICs) while mini-
mizing the threat to uniqueness. Guegan et al. (2017a, 2017b) carried out a study
in a school of engineering in which participants carried out a brainstorming task.
They manipulated separately the setting in which the task was carried out—i.e., in a
virtual environment while represented by avatars vs. in face-to-face interaction—and
the presence or absence of SICs. Concerning this second factor, students in the school
share a strong, positive, social identity symbolized by the use of traditional clothing,
a coat named a biaude. Results showed that the presence of SICs exerted a positive
effect on idea generation performance measured through idea fluency and unique-
ness. However, the setting exerted no effect, and no significant interaction effect was
observed. Furthermore, the effect of the presence of SICs on social identification
with the group was greater in the virtual environment setting than in the face-to-face
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setting, suggesting that “using an existing and powerful SIC (...) induced high stan-
dards for performance in our experimental population, both in face-to-face and in
the virtual environment” (Guegan et al., 2017a; 2017b, pp. 144—145, our emphasis).

3.2.2 Manipulating the Appearance of the Environment

There has been an increasing interest in recent years concerning the impact of the
work environment on performance in creative tasks (for a review, see Dul, 2019).
Although numerous studies have focused on assessing the effects of the presence of
a specific object, e.g., a window or an indoor plant—on performance with an eye
for workstation design, very few studies to date have focused on the effects of the
contents of a virtual environment. Yet, such environments offer not only the means
to customize the contents of the work environment and possibly to expose users
to experiences that would be unattainable in “real world” settings. Studies in this
field have mostly focused on how the situational context can automatically direct
behavior through priming (Bargh et al., 1996). Although priming effects have been
identified with many different kinds of cues—including the appearance of avatars in
virtual settings (Pefia et al., 2009)—the kind of effects that interests us particularly
is that which takes place when exposure to an environment may activate a specific
situational norm in this way. For example, it has been shown that priming the concept
of a library can lead participants to talk more quietly in a word pronunciation task,
but only if they are told they will be visiting the library later (Aarts & Dijksterhuis,
2003). Such behavioral priming effects have also been found in exposure to virtual
environments (Pefia & Blackburn, 2013).

Behavioral priming has been found to affect performance in creative tasks. Fitzsi-
mons et al., (2008, Study 1) examined the effects of exposure to the logos of two
brands on performance in a divergent thinking task: Apple, a brand which has strong
associations with creativity, and IBM, which does not. They found that participants
primed with Apple logos performed better than those primed with IBM logos. Guegan
et al. (2017a) examined whether priming effects could exert a positive effect on
creative performance in an (individual) divergent thinking task in a virtual envi-
ronment. They conducted first a survey with students from the chosen population
concerning what objects they associated with an environment conducive to creativity
and designed an environment that featured the objects most frequently cited. As a
control environment, they chose a standard, existing meeting room. To discount the
possibility that effects on performance might be due to the technological medium,
they designed a virtual replica of that meeting room. Participants thus carried out the
task in one of three environments: the creativity conducive environment, the real-
world control environment, and the virtual control environment (Fig. 1). Their results
show that participants generated more original ideas and explored idea categories
in greater depth in the creativity conducive environment than in either of the two
control conditions, in a manner consistent with the involvement of priming effects.
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Fig. 1 The three environments used in the study by Guegan et al. (2017a): (a) creativity conducive
environment; (b) real control environment; and (c) virtual control environment

4 Conclusions

In this chapter, we have presented a review of existing literature on creative collabo-
ration in groups. Like much of this literature, it focuses on idea generation processes
in small groups. Studies on brainstorming groups have led to the identification of
processes that hinder group performance in such tasks. However, one surprising
finding is that experimental studies of this kind often rely on temporary, ad hoc
gatherings of individuals who may not even know each other, in situations where
group-level effects are unlikely to be observed. For this reason, we found it necessary
to adopt a social identity perspective in our treatment of this topic.

Our review shows that technology may be profitably used to leverage the creative
potential of groups, but it has come a long way since the early days of Electronic
Brainstorming. Virtual environments, in particular, currently offer the most flexibility
in the design of work environments for creative collaboration, notably through the
customization of the appearance of the avatar which the user embodies during an
idea generation task and of the contextual cues present in the task environment.
The first point can be further broken down, as the visual cues that define avatar
appearance can not only influence the creator’s personal identity but also convey
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Fig. 2 Pathways for improving group performance through the design of virtual work environments
suggested in this chapter

cues of social identity (Fig. 2). In the context of Computer-Mediated Communication
(CMCO), such cues may render a specific social category salient, fostering a sense of
group membership, potentially improving performance as individuals work on behalf
of the group rather than for their own sake.

Our focus on social identity cues has led us, in line with the existing research, to
envision avatar appearance as the primary vehicle for conveying such cues. However,
an interesting avenue for future research is to examine the role that the work environ-
ment might have at this level. Indeed, although many groups are characterized by a
shared appearance (e.g., through the use of uniforms), they might also ascribe shared
meanings to specific locations, for example a place that is historically significant to a
company, or that includes items that are of particular social significance in a visually
salient manner.

Finally, although the focus of this chapter is on idea generation processes, one
should not discount the importance of the processes that occur subsequently—that
is, idea evaluation and selection processes. Indeed, after a creative idea has been
produced, it needs to be recognized as such to undergo further development, and there
are many anecdotal examples in which truly creative ideas have been overlooked in
an organization. Although idea evaluation and selection processes may occur at the
individual level, they take place most often in group settings. Hence, just as virtual
work environments can support the generation of creative ideas, they might also
support more effective idea evaluation and selection, raising a major bottleneck to
innovation.
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(Mis)Understandings L

Vlad P. Gliveanu

Keywords Creativity + Culture - Environment * Five A’s model - Sociocultural
psychology

When in the early 60s Mel Rhodes systematized the four P’s of creativity in the
form of the creative person, product, process, and press, he gave the field more than
a simple typology but a guiding framework, equally descriptive and prescriptive.
While his ambition was to take stock of what had been published in this emerging
area of research during his time, the basic classification he proposed ended up being
more than the outcome of a review of definitions: it became the model against which
research is located and to which it contributes. There are numerous examples of recent
publications that refer to this framework as a conceptual organizer (e.g., Couger
et al., 1993; Isaksen et al., 2011; Glaveanu, 2011a; Lin et al., 2006; Murdock &
Puccio, 1993; Smith & Smith, 2010). The present volume continues this tradition
and develops it in a systematic manner, unpacking the features and processes specific
for each one of the four P’s previously established. In doing so, one cannot help but
wonder regarding what falls under the category ‘press’, perhaps the least transparent
and discussed of the four.

Traditionally, creativity researchers tend to think about ‘press’ as the (pressing)
influence of the environment over the creative person and process and the way its
characteristics are reflected by creative products. But it is not any aspect of the
environment that matters here. Indeed, what usually comes to the fore is the social
element, the role of other people in creative work, either individuals or groups. This
restrictive understanding not only excludes at least one other crucial dimension of
any environment, the material one, but it also largely neglects the cultural constitution
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of any creative environment. While most studies falling under the ‘press’ category
focus on the relation between creator and peers or evaluators (see this tradition exem-
plified by Amabile’s social psychology of creativity; Amabile, 1996), the connection
between creativity and culture did not emerge for a long time as a key research topic
(for a recent illustration see Glaveanu, 2020; Gldveanu et al., 2015). This chapter
corrects this oversight by focusing precisely on the multiple intersections between
creativity and culture and on how both terms have been conceptualized until now. It
will be argued that our understanding of what creativity is cannot be separated from
an understanding of society and culture and, in fact, our present day conception of
creativity talks as much about this phenomenon as it does about the creator’s rela-
tion to his or her cultural environment. It will also describe the creative process as
a fundamental collaborative act that engages human and non-human actors along-
side various spaces, places, and institutions. In the end, a sociocultural perspective of
distributed creativity will be advanced, blurring the lines between person and context
in ways that problematise Rhodes’s famous typology.

1 When Creativity Meets Culture: Notes About Theory,
Research, and Practice

For decades after its emergence as a discipline (associated by many with Guilford’s
APA address encouraging fellow researchers to study and foster creativity; Guil-
ford, 1950), the psychology of creativity suffered from an obvious individualism,
on a theoretical level, and reductionism, on a methodological one. By locating the
creative process inside the mind of the person and adopting a largely positivistic
way of studying creativity as an objective quality of people or products, psycholo-
gists missed the opportunity to both understand and make a lasting impact with their
research in concrete settings such as education and business. This is because any real-
life study of creativity, outside of the laboratory or the testing situation, necessarily
has to engage with people, objects and institutions beyond the person of the creator.
Using Rhodes’s terms, the ‘press’ factor is obvious for any practitioner, although
researchers did not invest much in its study initially (Hennessey, 2003). Nonethe-
less, after the 1980s, more and more systemic ways of thinking about creativity
emerged (Csikszentmihalyi, 1988; Gardner, 1982), and both society and culture
appeared on the radar of creativity scholars. Interestingly though, this doesn’t mean
that prior to this period creativity theory developed in a ‘cultural vacuum’. On the
contrary, powerful ideas about what culture is stand at the very root of how we think
about creativity, creative people and creative collaborations today, something that
will become transparent as follows, with the analysis of four key (mis)conceptions.
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1.1 The Creative Mind: Culture Exists ‘Outside’ the Person,
Creativity Starts from ‘Inside’

One of the most pervasive images of creativity coming out of psychology is that
of the creative mind (taken by some to the extreme of talking about the creative
brain; Herrmann, 1989), an understanding of creative processes as located mainly
inside the head and being represented by special thinking operations. Among them
one finds, besides divergent thinking, processes of creative association, analogy and
metaphor, selective comparison, combination and recombination of elements, etc.
(for more details see Lubart, 2003). Despite some diversity, what models of the
creative mind have in common is an implicit dichotomy between person and context,
between mind and its (cultural) environment. The old Cartesian split (Jovchelovitch,
2007) is foundational for modern psychology which took as its privileged domain of
investigation the human mind and its behavioral expression. What exists outside this
mind? Other people, objects, institutions, and everything else, social and material,
that makes up what we commonly call human ‘culture’. One talks of the creative
mind precisely because it can be distinguished from the outside world with which it
may be in contact and have a series of exchanges, none of which affect its status as a
separate and self-contained entity in its own right. On the other hand, culture exists
as such because individual minds constantly create material and symbolic forms
that constitute the public domain. Through language and communication, cultural
representations are made personal and private representations become public (for a
discussion see Sperber’s, 1994, epidemiological perspective).

The study of culture as a set of variables existing independent of the person and
outside of him or her is best represented in psychology by the rise of cross-cultural
psychology (for a critique see Cole, 1996; Shweder, 1990; Valsiner, 2013). In sharp
contrast to this approach, cultural psychology starts from the premise that mind
and culture are mutually dependent and co-constitutive. This fundamentally means
that culture is not an environment external to the person but the very substance
of individual minds. Instead of conceptualizing culture mainly as a national-level
phenomenon open to cross-cultural comparisons, sociocultural theory advances the
notion of personal cultures (Valsiner, 2000) or the (creative) integration and trans-
formation of cultural signs and tools in the making of the self and the shaping of
a life-trajectory. Instead of a fixed set of elements with pre-determined properties,
cultural artefacts are constantly appropriated by individuals in their everyday actions
and interactions, thus gaining personal value as symbolic resources (for a detailed
discussion, see Zittoun et al., 2003).

1.1.1 Methodological Implications
To study the relation between creativity and culture within the cross-cultural research

paradigm means to inquire into the influence, impact or role of culture on creativity.
The former is typically operationalised in terms of values, norms or beliefs, while the
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latter is captured either as a potential for creative expression (i.e., in the form of diver-
gent thinking measures) or actual achievement (in case a concrete creative product
is generated). This type of research is typically correlational because it is hard if not
impossible to capture one cultural element, separate it from others, and manipulate it
under standardized conditions. As such, the relation between culture and creativity
assumes a certain direction of causality but fails to fully prove it empirically, at least
with the means of classic quantitative measures. This is one of the reasons why
culture itself has rarely been a concern for creativity researchers who most often
operationalised ‘press’ factors in a more micro and contained manner. The series of
experiments initiated by Teresa Amabile and collaborators (see Amabile, 1996) on
the role of surveillance or rewards on creative production illustrate such attempts.
However, for as informative as findings about the impact of rewards on intrinsic moti-
vation and performance might be, they are hardly sufficient to reconstruct a whole
cultural system in which creative work is rewarded in different ways, by different
people, and rewards themselves carry various meanings. The great methodological
challenge of culture outside/creativity inside perspectives is precisely their inability
to explain in a dynamic and developmental manner the exchanges between person
and context, creator, and his or her environment.

1.1.2 Practical Implications

This state of affairs has deep implications for practitioners. If we start from the
premise that creativity exists inside the mind, then our primary focus will be to
stimulate idea generation processes, leaving implementation to the side. Equally, if
culture resides outside the individual but has an impact on ‘internal’ processes such as
idea generation, then our concern should be on how to design better environments for
creativity and shape social interactions around the creator. This is, in fact, the typical
premise for many training programmes or strategies for creativity enhancement (see
de Bono, 2007). The downside in this case lies precisely in the necessarily narrow
conception of both creativity and culture such programmes tend to adopt. The material
aspects of creative work, existing outside the mind, as well as the normative and
historical dimensions of culture normally escape researchers working within this
tradition. Moreover, the emphasis often falls on originality as a marker of creativity,
the core of yet another dichotomy between creativity and culture to be discussed
next.

1.2 The Original Creator: Culture as ‘Sameness’, Creativity
as ‘Difference’

Adding to the creative mind view, this opposition between sameness and differences
is crucial for, once more, separating creativity and culture. For many scholars culture
is necessarily represented by all those elements that are common to a group of people
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(often a nation, as we saw in cross-cultural psychology) and set them apart from
other groups. Moreover, within culture, there are elements that seem to be charac-
teristic for all societies, thus gaining a universal status and emphasizing once more
sameness over difference at a phylogenetic level (Cole, 1996). On the other hand,
creativity seems to be deliberately going in the opposite direction. Creators are typi-
cally considered people who stand apart because of a unique personality profile or
cognitive abilities (Barron & Harrington, 1981). Creative works are defined not only
by novelty but also originality or the distance between what existed before and what
is being produced. Finally, the creative process is supposed to express something
unique about the self of the creator, a view that is specific for the artistic field where
the value of a given output is measured against notions of authenticity and personal
cost. The greater the difference in expression and the personal cost attached to it, the
more notable the creative person or product.

Under these circumstances, it is easy to fall prey to a conception of culture as
unitary and creativity as the personal quality making a difference and, as we shall see
in the next section, changing culture. But are cultures homogenous and static entities?
When considering cultural elements to be ‘shared” what exactly does this imply? In
order to answer these questions, we can explore sociocultural approaches to culture
such as the theory of social representations (Duveen, 2007; Jovchelovitch, 2007),
which explicitly theorize social knowledge on the basis of it being possessed by more
than one single individual. Following a mediational structure specific for cultural
psychology, this theory relates the emergence of representations about different
aspects of reality (and, thus, the emergence of culture) to acts of communication
between people and groups. In this sense, the actual focus of social representation
studies is not or should not be the content of a representation, or what is being
shared, but the process of representing or the act of sharing. Adopting this dynamic
and developmental perspective, one becomes sensitive to the fact that constructing a
common culture through dialogue and debate does not exclude conflict, difference of
opinion or creativity. On the contrary, it places them at the center of cultural processes
for which sameness is only a partial achievement and never a given.

1.2.1 Methodological Implications

To build a theory of creativity on the idea that creative work is original by compar-
ison to the more conventional cultural background means to look for difference at the
expense of understanding the value of sameness. In order to create a significant differ-
ence, a minimum level of sharedness is required between creators and between them
and their audiences (otherwise there is no possibility of communication). Creative
acts use and recombine existing cultural elements and are based on our capacity
to appreciate these elements in making sense of novelty and its value (Glaveanu,
2011b). And yet, achieving a common understanding of what is novel is never as
straightforward as it seems. This difficulty is well reflected by basic psychometric
procedures used in creativity research (Plucker, & Renzulli, 1999). When scoring
creativity tests, for instance, psychologists are interested not only in the number of
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answers offered (an indicator of fluency) but also how original these answers are
and how many different categories they represent (indicators of originality and flex-
ibility). A comparison is thus made between new answers and what a large sample
of individuals from within the same population (often seen as a unitary culture)
responded for the same items. Considering the typically short length of the answers
in testing situations, it is however problematic to assume that any two people taking
the test and offering almost identical replies imagine exactly the same solution and
invest it with the same meaning. Once again, language as a cultural tool allows us to
share ideas but never in a completely linear, isomorphic fashion.

1.2.2 Practical Implications

Since creativity is considered to be the process that helps us make a difference within
our cultural system, its personal and societal value is augmented. Conversely, thinking
about culture as sameness can increase the feeling of togetherness but it also makes
creators feel sometimes claustrophobic within their social environment. For many,
the ‘press’ factor is precisely one leading towards more sameness and, ultimately,
conformity. On the other hand, the pressure towards creativity understood solely as
difference risks blurring the line between the creative and the simply bizarre. Culture
and its system of shared values are not only about making people similar, but giving
them a general set of criteria for how to interpret and react to change and novelty. This
set of criteria is nonetheless flexible since, without this ‘quality’, cultures never have
the chance to develop and transform as a result of integrating novelty. The alternative
view is hard to imagine, and yet, it has often been incorporated in creativity theory,
as we will see next.

1.3 The Rebel: Culture as Tradition, Creativity as Progress

From a view of culture as external to the person and essentially homogeneous there
is but a small step to considering it a static entity, oriented mainly towards the past.
Indeed, it is not uncommon to think about institutions, a central form of cultural
organization, as driven by the need to establish clear routines, preserve them and
look for stability rather than change (Douglas, 1986). This image of cultures resisting
change is of course clashing with understandings of creativity as the very process
of generating and implementing the ‘new’. The status of creator is often awarded to
those who visibly revolutionize a domain and are capable of leaving their mark on
culture (Simonton, 1988, 1999). Creativity is therefore future oriented and capable
of leading social progress. The question to ask here though is whether cultural forms
are as static as we tend to imagine then and also whether creativity is always about
producing change or can it also be involved in creating continuity.

To answer this, we need to unpack the notion of tradition, a concept that is central
to understanding culture and, I will argue, creativity as well. Traditions are often
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considered, both by scientific inquiry and common sense, as a set of old and stable
beliefs and practices specific for certain groups or communities. As the very substance
of culture, tradition is ‘backward looking’ and ‘conservative’ and, within an ever-
changing and globalized world, there is struggle to keep traditions alive in the sense
of keeping them unchanged. However, this conception ignores the fact that the mere
survival of a traditional practice rests in its capacity to renew itself and adapt to
dynamic environments (Negus & Pickering, 2004). Conversely, creative work always
builds upon existing traditions and, when successful, is integrated by tradition (think
here about the history of art and its changing canon). As such, the distinctive mark
of authentic creativity is not the rupture it creates with the past, but its capacity
to transform what exists in ways that help it continue in a better and novel way.
There are ample examples of this dynamic coming from various creative domains,
not least the traditional practice of craft (for a detailed study of creativity in folk
art, see Glaveanu, 2013a). What they show is the fact that creativity depends on
cultural traditions not only for its resources and standards but also for a background
of meanings that renders creative acts intelligible.

1.3.1 Methodological Implications

If the capacity to change culture resides within people and if culture itself is resistant
to change, than creators need to have quite a unique personality profile in order to
perform their activity. In particular, they need to be able to take risks and not conform
to cultural pressures, in other words, to display a rebellious nature that prevents
them from adopting easy solutions and relying on traditional ways of doing things.
Indeed, personality research into creativity often stresses risk taking and openness
to new experiences (for more details see Feist, 1999) as central requirements for
creative achievement in a wide range of areas. What this type of research is silent
about, however, is the ontogenesis of such personal qualities, the way they play out
within interpersonal contacts and how they are integrated by creators at an identity
level. Being rebellious might be the conventional (indeed ‘traditional’) way of being
creative within a Western cultural context, but this doesn’t mean that there are no
other competing conceptions of what defines a creative person (Lubart, 1999). In
order to capture these alternatives methodologically, however, we would need to
more consistently inquire about the cultural foundations of our concepts and theories
and the biases we might have towards ‘romantic’ readings of creativity as a special,
even dangerous quality.

1.3.2 Practical Implications

A paradoxical relationship is established between creators and culture when adopting
the (mis)understanding described here: on the one hand, creative people need to rely
on cultural resources, on the other, they are pushed to believe they have to create
things ‘out of thin air’ because today’s culture represents the past while their work
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concerns the future. This dilemma is surely experienced as a tension by many and
we only need to consider the contemporary art scene to realize this. In fact, though,
any additions to the cultural heritage of a group or society should optimally alter
this heritage in ways that create not simply novelty, but meaningful novelty. This
is what systemic models of creativity also argue for (see Csikszentmihalyi, 1988)
when proposing that creators are always in dialogue with a social field and a cultural
domain. The question is how do we appreciate what a cultural domain is? Answering
this leads us towards the fourth and last dichotomy discussed in this chapter.

1.4 The Hero: High Culture and Everyday Creativity

The idea of culture opposing creativity for being external, homogenous, and static, is
mobilized more or less implicitly by creativity scholars in order to promote a certain
view of creativity as an individual act, at the same time original and rebellious. But
when trying to engage more deeply with the issue of culture, compelled by the fact
that great creators are known to shape the cultural environment of particular societies,
if not humanity as a whole, it is not this broad and ‘democratic’ understandings that
comes to the fore. On the contrary, creativity theory has traditionally engaged solely
with what can be called ‘high culture’ or those cultural institutions, artefacts and
practices held in high esteem and considered the top achievements of our species.
High culture includes the arts and sciences without being limited to them. What it
excludes, nonetheless, is the ‘vulgar’ or the ‘mundane’, precisely the widely shared
elements of culture that were considered in previous sections essential for creative
production. Indeed, while more and more creativity research is recently focusing on
little or mini-c creative expression (Kaufman & Beghetto, 2009), or the potential to
create something of (personal) value, these creations become irrelevant for theories
of culture that consider only its most visible outcomes.

This reversal, from ‘everyday’ to ‘high’ culture, does not however change many
of the attributes I discussed previously. High culture is still (and even more obvi-
ously) outside any particular person, it achieves a level of universality, and resists
radical change because of its institutionalized nature. The creativity that addresses
this cultural level is no longer that of ordinary people but of geniuses and there is a
long-lasting interest for and fascination with the person of the genius, at least in the
Western world, from Antiquity onwards (Gldveanu, 2010). This tradition accentuates
the ‘qualities’ of creators mentioned in previous sections: the eminent expression of
individual minds, the uniqueness of their contributions, the progressive and radical
aspects of their productivity. Great creators tend to stand alone, they face few of their
peers (since they are so different from them), and engage only with previous achieve-
ments inscribed into the specialized culture of their domain. This mythology of the
genius has gradually been deconstructed not only by psychologists, but by sociolo-
gists who rightfully refer to creators in this case as ‘culture heroes’ (Schaffer, 1994),
mistakenly considered to shape culture in an almost single handed manner. On the
contrary, both sociological and sociocultural investigations reveal an intricate picture
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of creative collaborations, far more extensive than initially thought (for details see
Becker, 2008; John-Steiner, 1992). In this account, the ‘culture hero’ becomes not a
person but designates a privileged ‘position’ located within and connecting various
collaborative networks.

1.4.1 Methodological Implications

A focus on the structure and evolution of high culture has direct consequences for
the study of creativity. If everyday life creations remain important for developmental
research, studies of historical or Big-C creativity gain prominence in the field for
dealing with ‘pure’ creativity, that is, creativity that transforms society and culture.
There is a long tradition of engaging in research focused on eminent or celebrated
creators, from Galton’s (1874) well-known study of hereditary genius and up to
much more nuanced and contextual descriptions of exemplary creators in a variety
of domains (Gardner, 1993). In contrast to the latter, where detailed case studies
are presented to the reader, introducing the life and work of an eminent creator,
another vigorous line of research based on historiometric investigations adopts a
radically nomothetic approach to the study of geniuses and culture (for details see
Simonton, 1999). Regardless of the quantitative or qualitative nature of the research
mentioned above, a focus on high-level creativity tends to obscure everyday creative
acts made by people who don’t contribute to ‘high’ culture but to their more imme-
diate cultural environments, from homes to public spaces, from educational to orga-
nizational settings. To disregard this kind of creative expression means, in the end,
to exclude a wide range of creative contributions, if not most of them, including the
creativity of children who are not typically expected to contribute to culture in a
significant way (Csikszentmihalyi in Sawyer et al., 2003).

1.4.2 Practical Implications

A strict division between high and popular culture might be intuitively valid but is has
a series of important negative consequences. While we might agree that some creative
forms of expression are more visible than others and generate useful novelty for
more than an individual or small group, there is no reason to take them as an absolute
measure for all we call creativity. First of all, operating with this dichotomy hides the
fact that most human action is neither ‘little’ or ‘Big’ when it comes to its creative
value but somewhere ‘in between’ (see also the notion of community creativity in
Gldveanu, 2010). If we add to this a temporal dimension, we will be able to notice as
well that what might seem culturally minor at one point can prove to be extremely
significant at another (the classic example being that of Van Gogh) or, more often,
what was celebrated as new once gradually becomes the usual, no longer noticed by
anyone (think about architectural styles or technological inventions). What does this
mean for creators themselves? One direct consequence is that creators might very
well feel pressured to achieve social recognition for their work and eager to embody
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the cultural model of the creative hero in their chosen domain. An even greater risk is
not to be motivated to act creatively at all when falling short of achieving a significant
contribution to culture.

2 Culture and Creativity, Beyond the ‘Press’ Factor

I have reviewed in this chapter four key (mis)conceptions concerning the nature of
creativity and culture and their relationship. Each perspective was structured as a
dichotomy since very often our understanding of what creativity is takes shape in
contrast or in response to a certain view of culture. And this is valid even when
we are not fully aware of using such antinomies. In theory, research and in prac-
tice, creativity is endowed with certain characteristics precisely because society and
culture have the opposite features. Inside—outside, sameness—difference, static—
dynamic, extraordinary—ordinary don’t only separate culture and creativity, they
end up turning culture into the opposite of creativity. This is the main reason why
creativity theory did not fully engage with this notion until relatively recently, in the
last three decades, and also why, when it did, it created a clear separation between
the creative person and his or her cultural environment. The classic way of concep-
tualizing culture is to consider it as ‘press’, a constraining or enabling factor that
can moderate the importance of cognitive or conative variables in creative work (see
Amabile’s, 1996, componential model of creativity, or Lubart’s, 2003, multivariate
approach). This certainly is a step forward in terms of acknowledging the role of
environmental elements in creative work, but it rarely considers the mutual depen-
dency between intra- and inter-psychological factors. This blind spot is reflected in
and also endorsed by mainstream methodologies for the study of creativity, such as
the wide use of experimental and psychometric tools. In striving for a more ‘scien-
tific’ or ‘objective’ study of creativity, these methods start from the premise of the
separation between person and context and thus reflect what Montuori and Purser
(1997) called ‘methodological reductionism’. A science of creativity that can deal
with the complexities of systemic, collaborative, and emergent phenomena is still to
be born.

What would be an alternative that can help us overcome harmful dichotomies
within creativity theory and pave the way for new methodological developments? A
proposal to rethink our current models of creativity comes from cultural psychology,
an emerging inter-disciplinary field drawing not only on social and developmental
psychological literature, but also on scholarship from other social sciences (like
sociology and anthropology), the humanities (e.g., literary studies and history), and
the natural sciences (drawing inspiration from biology, physics and, more recently,
chemistry). A cultural or sociocultural model of creativity starts from the premise of
the interdependence between creator and culture, both represented as dynamic, open
systems (Glaveanu, 2010, 2011b; John-Steiner, 1992). From this perspective, the
social and cultural environment is not an outside element imposing its own ‘press’
on the individual but a constitutive part of both mind and action. Creativity reflects
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this very well when theorised as a distributed and collaborative phenomenon (see
Gldveanu, 2014), as action distributed along social, material and temporal lines.
Extending creativity into the cultural world by emphasising processes of exchange,
interaction, communication, resistance, and so on, gives our theories a new ground
above and beyond what is traditionally a study of internal thinking processes. At the
same time, culture gains a new meaning beyond the institutional and macro-level
approaches mainly adopted by cross-cultural research and sociological studies of
‘high’ culture.

Starting to think relationally and culturally about creativity has important concep-
tual and practical implications, including making us challenge the established schema
of the four P’s. While useful to systematise and locate one’s research, the four P’s
model endorses the distinction between person and context (‘press’) and, despite
Rhodes’s (1961) initial aims, offers a static and disjointed view of creative work
by separating person, process, and product. Elsewhere I tried to reformulate this
framework from a cultural perspective and proposed a focus on the interrelation or
collaboration, in creative expression, between actors, audiences, actions, artefacts,
and affordances (the five A’s model, see Glaveanu, 2013b). In this framework, culture
is not outside of but intrinsic to actor—audience relations, to the use and generation
of artefacts, and to creative actions aimed at exploiting and expanding existing affor-
dances. Moreover, the ‘press’ factor acknowledges more than social relations and
engages as well with the materiality of a creator’s environment. In the end, however,
both the four P’s and five A’s models are descriptive rather than predictive or explana-
tory. In this sense, they don’t specify in advance the relation between their elements
and invite researchers to discover them through research. Besides, they seem to cover
more or less the same aspects but using a different terminology so the question arises
in the end of why we should exchange one way of thinking for another.

The answer for me lies in the fact that, while similar on the surface, these
two conceptions are radically different on an epistemological and pragmatic level.
Dichotomising culture and creativity is not prevented (but rather encouraged) by the
four P’s approach, while unconceivable within a sociocultural framework like the
five A’s. Questions about correlation and causality formulated within one paradigm
are also very different from the explanatory and interpretative focus of the other. But,
most importantly, the ways in which creativity is fostered differ greatly. The four P’s
model invites researchers and practitioners to think about how they can ‘design’ the
environment to have an ‘impact’ on the creative person according to a simple (and
simplistic) causal logic. The cultural approach advocated for here starts by focusing
not on separate elements but on the relations between person and context and their
co-development, on the bonds of collaboration that unite creators with other people
and with their wider world. It also understands that there is no ‘either/or’ between
creative and cultural acts and, as such, a concern for culture is not optional but
essential for building comprehensive and viable models of creative phenomena.
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1 Introduction

We can consider the relationship between creativity and the environment in several
ways. First, creative ideas never stem from the void. Some kind of input, at some
given time, is necessary for the creative process to unfold, such as an outside problem
to be solved creatively, or pieces of knowledge originally combined. Next, we must
also acknowledge the role of the environment in the development of the cognitive
and emotional resources the individual will use during the creative act. Among other
things, our present mental and emotional abilities have been shaped by the social and
physical environment of our developmental years of life.

Last, but not least, the environment is determinant in the “production” or final
phase of the creative process, as the product or idea must be accepted by specific
social groups (such as gatekeepers in Csikszentmihalyi’s model of creativity, 1988)
to gain the social label “creative”. In fact, one way to operationalize creativity is
based on this idea of creativity as a social judgment (Amabile, 1996). This facet
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of the relationship between environment and (the acceptance of) creativity will be
addressed in the chapter on assessment.

In spite of the relevance of studying the environment of creativity (the “Press”
factor, within the four P categorization), data on research in creativity journals give
a quite different picture. As we pooled indexed articles from the major creativity
research peer-reviewed journals, results showed that the environmental or contex-
tual perspective is not such a priority: less than 5% of articles were recorded with
“environment” as a keyword, less than 1% on “social environment”. This lack of
effort toward gaining increased knowledge about the environment is detrimental to
an exhaustive comprehension of the creative process. For Csikszentmihalyi (2006),
there is a common, perhaps ontological bias for psychology to study creativity with
the lens focused on the individual and less on the environment. Thus our under-
standing of the multivariate creative process will be more comprehensive with a true
contribution of contextual/environmental variables.

This chapter will discuss how the social environment impacts the development
of creativity. This implies first to differentiate social from physical environment,
which might be an extremely difficult task, for the reason that past and present
physical environments of creative individuals are and have been permanently shaped
and selected by cultural processes that are also social in nature. As a result, the
present chapter, while concentrating on the various social variables at play in the
developmental processes of the creative person, such as the presence of siblings,
peers, parents, schooling experiences, work environments and culture at large, will
also have to discuss how these variables indirectly affect the creative process via the
physical environments of the person.

As presented in this volume, comparing and contrasting the numerous fields of
creative endeavors is an ongoing process in creativity research. For a broader perspec-
tive, we wish here to adopt an inclusive definition of the creative process, and consider
the short and long-term processes that lead to creative ideas, discoveries, or objects.
In the short term, we must consider the immediate influences the social groups have
on the creator in the process of being/becoming creative (what kind of advice can
he get, especially in the first part of the process? Is the social environment willing
to accept novelty?). Longer-term processes are individual developmental processes
(the school-child interaction) and more macro-social processes (such as cultural
evolution(s)).

One useful framework for investigating the social contexts in creativity is
Bronfenbrenner’s ecological systems theory (1979, 1986), which proposes that
the individual’s psychological development results from interactions with different
types of environmental systems that range from local to global. Consider how a
better understanding of each of these systems could help us grasp the effect of social
environment variables on the individual’s development of creativity.

First are microsystems, or social groups in which the individual participates, such
as family, peer groups, schools, as well as religious communities, workmates and
neighborhoods.

Next are mesosystems, which represent the relationships and interactions between
microsystems, as experiences in each of these groups affect experiences in the other
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circles. At times these interactions are very intricate, such as private schooling within
a religious perspective and community, or employers that provide for virtually all
of their employees’ living needs (housing, dating services, schooling of children,
cultural outgoings, etc....). Third are exosystems, or parameters of the environment
that only indirectly affect human development. These systems are for instance the
work environment of the parents (what is the status of creativity in the parents’ jobs ?),
that may induce specific representations of creativity in the rearing practices (cf. the
notion of social reproduction, Bourdieu & Passeron, 1964, 1970). The fourth level is
the cultural level or macrosystem, which includes variables like socioeconomic status,
ethnicity, as well as culturally shared values and identity. Last in Bronfenbrenner’s
model comes the chronosystem, which represents the lifelong evolution of the four
previous systems over time. This last and overall system is hard to grasp, because
it includes many multivariate interactions and retroactions with strength varying
in time. Yet the notion of change in the environment with time is central in our
conception of creativity, which is the result of lifelong experience, and which occurs
in an evolving environment. Even if some environmental variables cannot be easily
categorized in Bronfenbrenner’s model, we will adopt it as a useful framework to
describe the various influences of past and present social worlds on the individual’s
creativity.

2 Microsystems

2.1 The Family

2.1.1 Birth Order

Let’s first consider the family microsystem. Demographic differences such as the
presence or absence of siblings, their gender, age differences and birth order have
been examined with respect to creativity development (Baer et al., 2005). Birth order
have been discussed at length in recent years after the publication of Sulloway’s
book “Born to rebel” (1996, see also Zweigenhaft & Von Ammon, 2000), which
asserted, based on historical case studies, that laterborns were more supportive of
radical rebellions than were first-borns. This birth order effect Sulloway claimed
was later nuanced, saying that it was strongest within families and people living
together, and less potent outside family contexts (Sulloway & Zweigenhaft, 2010,
p. 12). For example, Forland et al. (2012), using historical data from the 60s student
protests in Norway (n = 1246), found no birth order effect, with upbringing in
an urban environment and parental personality and values as the strongest predic-
tors of the child’s subsequent radicalisation. The creativity-birth order connection
is indeed a controversy, as several empirical studies failed to replicate Sulloway’s
findings, while others found an over-representation of first born in other creative
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fields (for example, in musical creativity; Schubert et al., 1977). Using an experi-
mental approach, Baer and collaborators (2005) found that creative potential, based
on teammates’ evaluation of undergraduates’ creative responses to human resources
and product development problems, was positively associated to the first birth rank,
but only when the firstborn had either a large group of siblings close of age, or a
large group of siblings of opposite sex. Here is one of many observations of the
complexity of doing research in creativity, as we see that examining the effect of a
single environmental microsystem entails to fully take into account the interactions
between variables within that system, not considering the interactions with the other
systems.

2.2 Parenting Style

The link between parenting style and creativity has also been scientifically inves-
tigated. However, no data has been able to fully falsify one of two opposing views
regarding the role of parenting styles in creativity development. On the one hand,
experimental data on child and adolescent creativity has shown that a nurturing
parental environment (such as Baumrind’s [1966] authoritative style) was positively
associated with creative potential (Harrington et al. 1987; Lubart et al., 2003;
Mouchiroud & Bernoussi, 2008), whereas an authoritarian parenting style was
negatively associated with the child’s creative potential (Fearon et al., 2013). This
is in accordance with developmental perspectives such as Carl Rogers’, that of a
positive effect on child development of a family environment that provides both
psychological safety and psychological freedom, an environment that is psycho-
logically scaffolding, encouraging and with delayed criticism. In the same vein,
Mumford and Gustafson (1988) propose that the environment most favorable to
creativity development is the one in which children can learn that some stability
exists, but also that modification can be possible as a result of one’s own action.

Yet an opposite view proposes that the family environment that is more likely
to lead to creative offspring must include obstacles to be overcome, as a sort of
problem solving exercises that will “train” the creator. In order to become creative, the
child must learn to overcome hardship and be independent. Metaphorically speaking,
the child facing family hardship is akin to the butterfly which needs the long and
strenuous task of breaking through its cocoon to become able to properly fly into
adulthood. Based on biographical data, authors such as Ochse (1990) thus found that
a significant portion of creators came from “unstable” families or lacking emotional
support (broken family, parents rejecting or absent).

These two contrasting results could be interpreted in terms of the type of data
considered to assess creativity: In one former case, the creative potential of children
in experimental studies; in the latter, reports and writings on the “actual” creativity
of famous artists and inventors. As we cannot be certain that each member of the first
group actually becomes part of the second after a few years, it could be said that the
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former investigates “everyday creativity,” whereas the latter is more concerned with
“historical creativity” (Boden, 1990).

In sum, the family composition and functioning already shows us the complex
interactive effects of social variables on the development of creativity, which entails
a complex and interactive model of the creative process.

2.3 Peers

The influence of peers on creativity development can be of two kinds. First, dyadic
relationships between peers can shape in part the psychological characteristics of the
child. It can be extended that particular friendship during childhood also affects the
creative personality of the individual. Second, peer groups can act as a sort of micro
culture in the child’s personality development, influencing it via group norms and
evaluations. According to Harris (1995, 2009), peer groups have actually a strong
influence on the child and adolescent personality development, stronger than the
influence of both parents and school systems. She proposed a group socialization
developmental model, whose validity is still under debate (see Vandell, 2000), as
no empirical study has yet incorporated longitudinal designs and genetic controls
together with all the possible social predictors of adult psychological characteristics.
In spite of the absence of data, we should consider peers (both in close friendships as
well as in the peers’ social circles) as potential influences on subsequent creativity
careers.

2.4 Schooling

The school environment is one additional microsystem that impacts creativity devel-
opment. Some educators have actually crafted curricula specially designed to foster
creativity development (see Chapter “Creativity in the Classroom: Advice for Best
Practices”).

Before addressing the link between school environment and creativity, one partic-
ular teaching environment that must be discussed is homeschooling. This form of
education has been growing steadily in the past decades in developed countries,
yet to date no empirical research has been set to measure its potential effect on
creativity. In a literature review of some of the educational, psychological and socio-
logical impacts of homeschooling, Murphy (2014), while stating that research in this
area is scarce and not exempt of sampling and/or methodological biases, provides
evidence that homeschooled children do not on average score below children in
regular or private schools when comparing performances in classical achievement
tests, as well as in success in subsequent university graduation. On the contrary, some
of the variables that usually significantly affect school achievement, such as family
income and parental education, do not predict as strongly performances in the home
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schooled children sampled. Last, the hypothesis of home schooled children socially
atrisk because of their “isolation” from the usual school social circle is not supported
by research. Home schooled children and adolescents seem to demonstrate appro-
priate pro-social behaviors and social responsibility, while homeschooled families on
average are more socially and civically engaged in their community than are regular
families. These interesting results again point at the need for longitudinal research
on the effect of home school environment on creative life-long achievements.

Class schooling, or school in the classroom, can also host various kinds of learning
environments. In a study on the development of creative abilities in primary school
children, Besangon and Lubart (2008) contrasted traditional pedagogy from alter-
native pedagogy in learning environments. In the traditional type, knowledge is
mainly provided by the teacher (“the authority figure”), and this knowledge can be at
time quite remote from everyday life. Next, pupils are ranked by a grading system,
which may impact on self-perception and motivation to pursue excellence. Last, in
traditional pedagogy, little time is devoted to divergent thinking, an essential aspect
of creative abilities. Instead, traditional pedagogy emphasizes teaching of classical
subjects such as math or language. In contrast, alternative pedagogies promote the
acquisition of knowledge through actions, so that the role of teachers is here to provide
learning contexts that will foster the motivation to learn. Knowledge is considered the
child’s own construction (or creation). In addition, alternative pedagogies usually put
more emphasis on the development of imagination, via more creative and/or artistic
activities. Empirical research on the influence of regular vs alternative school envi-
ronments on creativity have been rare, and results are still non-conclusive. In their
study, Besancon and Lubart (2008) compared regularly schooled children with ones
enrolled in two alternative schools, following the pedagogy proposed by Montessori
(1958/2004) or by Freinet (1990), using both divergent thinking and integrative tasks.
Complex pattern of results emerged, with observed influence of pedagogy, teacher
and type of creativity measurement. To sum up, children in alternative pedagogy
showed on average higher creative potential than children in traditional pedagogy.
In addition, their longitudinal design showed progression of creativity measures for
children schooled in the Montessori school after at least one year of schooling.

In future research, studies on the effect of the types of pedagogy should be investi-
gated together with types of teachers, as their psychological characteristics can affect
their representations and implementations of teaching methods (Cheung & Leung,
2013). Even though most teachers declare they foster creativity in their classroom,
this intention often contradicts their conception of the “good” student, conceived
as one that complies to the rules and does not question authority (Verkasalo et al.,
1996). Cropley (1997) identifies traits common to “creativity school teachers”: they
encourage independent learning, they encourage cooperation in and outside of the
classroom, they motivate pupils to acquire the basic knowledge that can be later
creatively combined, they foster flexible thinking by giving them a large array of
learning contexts, they delay evaluation and favour the pupil’s own self-evaluation,
they take seriously pupils’ questions and suggestions, and they help pupils overcome
their frustrations and failures when the creative process does not lead (or takes time
to lead) to a creative production. (see Kaufmann chapter in this volume).
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2.5 Mentors

One last learning environment in the early years must be discussed, the one provided
by the presence of a mentor. Here again the empirical evidence is scarce, yet the
positive effect of mentorship has been observed in some studies (Nakamura et al.,
2009; see also Torrance’s 22 year longitudinal study, 1983) on the number of creative
contributions a person produces in a lifetime. In the same vein, Zukerman (1983)
notes that most Nobel Laureates reported they have had mentors to help them lead
their career.

2.6 The Work Environment

During adulthood, other more proximal variables affect the probability of occurrence
of creativity. The type of professional activity will predict in part the possibilities
for creative accomplishments. Whereas (every minutes of) some occupations are
extremely structured through strict procedures that cannot be circumvented, thus
leaving virtually no room for creativity, others come with an environment specially
designed to foster creative ideas: quick access to information and latest technological
tools, a work atmosphere that can offer both stimulation (in the preparation and
illumination phases of the classical creative process model) and calmness (in the
incubation and verification phases), as well as a relative freedom from temporal
constraints. As this ideal work environment is not often observed in most firms, it is
no wonder why creators and inventors often “individualize” their work environment,
by creating their own company.

Even if most work environments are highly structured and leave little room
for creative behaviors, creativity still manages to find its way through the work
constraints, whatever the individual’s position in the firm’s hierarchy (see examples
in Lubart et al., 2003). In addition, in many cases, work problems cannot be solved
using the usual procedure. For those types of problems (i.e., real problems), a creative
solution is always needed.

To sum up this part on the environmental micro-systems potentially acting on
creativity development, more research is needed to isolate the variance explained by
each systems (the effect of neighborhood and religious local institutions in creativity
development remains to be empirically tested). Yet, we must consider the possibility
of interactions between micro-systems, that is, mesosystems in Bronfenbrenner’s
ecological model.
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3 Mesosystems

Mesosystems are defined as interconnections between micro-systems. In spite of its
relevance in a multivariate model of creativity, studies investigating mesosystems are
even scarcer than those investigating microsystems. In one study however, Mouch-
iroud and Bernoussi (2008) examined how children’s performances in the domain
of social creativity could be linked to social and individual variables. Among other
results, they reported that both popularity in the school peers group and type of
parental education predicted a significant portion of variance of creative potential.

Future directions for research on mesosystems should begin with the exploration
of a matrix that enumerates all the possible interactions: for example, the interaction
between family and school (are parents involved in the school life? Are teachers’
judgments of pupils’ abilities biased by their previous experiences with older
siblings ?), or between family and peers (are parents favoring interactions between
their child and peers, for example via their willingness [or not] to invite their
children’s peers at home?).

4 Exosystems

Exosystems deal with environmental variables that can indirectly affect the child’s
psychological development, such as changes in parental work environments (for
example, how a promotion at work can affect the family environment), or changes
in the neighborhood (for example, how the building of a new factory, or the
closure of one, can impact the child’s microsystems: strong variations in the
school’s functioning, with opening or closure of classes, evolution in the child’s
peer groups, ...). In turn, each of these changes in exosystems can impact the
development of creativity. For example, in the previous example of the parents’
work environment, a promotion could lead both to less financial pressure on the
family, which could result in a richer and more varied physical environment, possibly
a good thing for creativity, and to longer working hours, leading to less interactions
between the child and his or her parent(s), a change that could be detrimental to
creativity development. Unfortunately, even though the previous examples illustrate
the potential influence of exosystems on creativity, to our knowledge no empirical
study has been devoted to this type of investigation.
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5 Macrosystem and Chronosystem: The Influence
of Culture

The culture macrosystem refers to the thoughts, behaviors, traditions, values, repre-
sentations and symbols people share. Culture is the variable with the larger spectrum
of influence on creativity, as it impacts societal variables, but it also indirectly affects
narrower systems, such as the neighborhood, family and school systems. Cultural
factors that can influence creativity are the era in which the child grows, the impor-
tance of religion, the current political ideologies and type of policies, as well as the
socio-economic status (SES) of the parents, which includes not only financial, but also
social and cultural capital. Concerning the SES variable, empirical evidence supports
the existence of a creativity gap, similar to the well-known academic achievement
gap (Dai et al., 2012; Dudek et al., 1994; Karwowski, 2011).

Culture structures the way a group of persons will interact with its physical and
social environment, influencing both the type of experiences the child will have and
how these experiences will be interpreted. The culture of one community is learned
from one generation to the other, yet it evolves according to cultural innovations
created within or borrowed from other cultures. This change in time suggests that
culture should be considered a macrosystem as well as a chronosystem. Yet beside
temporal variability, we must acknowledge the existence of inter-cultural variations
that have a strong impact on creativity. Several empirical studies have investigated the
impact of cultures on the creative potential. More than differences between cultures,
researchers emphasize the fact that exposure to multiple cultures can have a signifi-
cant impact on divergent thinking and creative thinking (Celik et al., 2016; Cheung
et al., 2016; Forthmann et al., 2018; Lau et al., 2013; Storme et al., 2017a, 2017b).
Several explanations have been suggested, focusing mostly on the impact of cultural
complexity on executive functions (Tadmor et al., 2009). Though interesting and
informative, such studies are often limited because they rely on a culturally influ-
enced definition of what creativity is. Indeed, studies show that each culture has its
own conception of what is a creative act. In addition, the cultural framework acts on
the level of creative activities as on the possibilities to behave creatively, depending
on the domains of expression.

5.1 The Cultural Definition of Creativity

The definition of creativity that is referred to as the “consensual” definition refers
to the idea of a creative act that is both original and adapted to the task. Yet this
definition is rooted in the European cultures. One crucial aspect of this definition lies
in the tangible nature of the creative act: the creative process leads to the production
of an “object”, which characteristics can be assessed by a panel of judges (Amabile,
1996). This conception of creativity centered on the creative product is coherent with
the “occidental” perspective on creation, underlined by a continuous motion toward
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a new achievement, and incidentally by a continuous growth of innovations. This
can be traced in part back to Genesis, which lasted six days, with each working day
producing significant creations: earth, animals, etc. From a precise zero point (the
void, in most western tales), the process leads to a concrete product, the universe,
which the divine creator finds satisfying.

There are however other conceptions of creativity than those derived from western
cultures. Among the most contrasted ones are the perspectives originating in the
oriental or Asian cultures. In this case, creativity is less related to the production of
novel objects than to the truthfulness of the discovery process. Creativity corresponds
to a feeling of plenty, to the establishment of a link with a traditional world, to the
expression of a deep self, of an ultimate reality (or an ultimate illusion, in the Buddhist
framework). Meditation takes a central role, by helping the individual to discover
the true nature of one object, one event, one motion and ultimately of one’s own
consciousness. In the artistic field, Li (1997) proposes a spatial metaphor to account
for the east vs. west contrast in conceptualizing creativity: artistic expression would
be “vertical” in eastern cultures, in which novelty derives from well-defined funda-
mentals, whereas western cultures would be more “horizontal”, as they authorize
novelty in virtually every aspects of the piece of art.

Promotion (or prohibition) of creativity varies dramatically from one culture to
another, and from one field to another within a given culture. In his historiometric
research, Simonton (1997) shows for example that the presence of eminent creators in
one field in a given generation predicts in part the level of creativity in the same field
in the next generation. In addition, increased creative activity can also be predicted
by the proximity of cultural, commercial or industrial places.

The values transmitted by the cultural environment stimulate or impede creative
activities, depending on the importance given to the individual or to the group. The
more individualistic societies (such as North America and Europe), tend to consider
the individual as an autonomous and independent person, contrary to more collectivist
societies (such as Asian countries), which define the individual first with reference
to his or her social context (social and family norms). At the psychological level, this
cultural framework will influence the way the individual will differentiate himself or
herself from other members of the community (the individuation process). In a study
on the artistic creativity of American and Malaysian students, Burns and Brady (1992)
note that these two groups differ in the expression of their need for individuation, in
their use of rare and innovative materials, as well as in their endorsement of original
behaviors or ideas. In the same vein, Ng (2001) states that the differences between
eastern and western cultures in terms of creativity can be largely explained by the
individualism-collectivism cultural variable.

Related to the individualism-collectivism continuum is the place given to the
respect of traditions. Some cultures more than others allow for behaviors that depart
from traditions. There also exists cultural beliefs and attitudes that promote or hinder
creativity. In the western world, Adams (1986) identified some beliefs that can block

CEINNTS

creativity: “fantasy and reflection are a waste of time”, “adults should not be play-

ing”, “reasoning, logic and success are positive; intuition, emotions and failures are
negatives”.
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5.2 The Cultural Definition of Creative Products

Perhaps as much as they explain the activity of creating, different cultural contexts
shape the way that creative tasks and creative problems are defined. By changing the
criteria for judging creative products, culture does not only change creativity eval-
uations, but also redefines creativity and changes an individual’s creative activity.
Indeed, one of the components of culture is the definition of creative or aesthetic
“standards” to define superior creative achievements. For example, in the domain of
figural creativity, in spite of (incomplete) evidence of cultural invariance in evalua-
tions of quality of execution (see Myszkowski & Zenasni, 2020), different cultural
environments define aesthetic value differently (e.g., one culture may favor round
shapes or symmetry more than the other), orienting the individual’s creative products
towards (or in opposition to) a form of “good taste”, which varies depending on the
cultural context (Myszkowski et al., 2020).

This relationship between culture-specific standards and the creative activity is a
probable explanation for artistic movements: Specific standards are favored and even
sometimes overtly promoted (consider how Vinci’s Vitruvian Man or Diirer’s Man
Drawing A Lute are at the same time works of art and prescriptions to artists that shape
creativity), and creators respond to these standards. They may respond to standards
in different ways, such as following them, expanding them, refining them, pastiching
them or transgressing them, but either way, their creative activity is often essentially a
response to (and thus, in some ways, a product of) the cultural environment. Empirical
research suggests that the ability to recognize aesthetic standards is indeed a predictor
of creative potential (Myszkowski et al., 2014; Myszkowski & Zenasni, 2016), that
creating new objects is often based on the use of “natural” and “classical” rules
observed in the environment (Ward, 1994; Ward & Sifonis, 1997; Ward et al., 2004),
and that the evaluation of one’s creative ideas is in fact a component of the creative
process itself (Cropley, 2006). This series of results, advocates for the idea that
culture, through the constant production and refining of standards, provides creators
with a path towards a product that is likely to be judged creative—and, more generally,
favorably—in a specific cultural context, and therefore defines and orients creative
products towards (or away from) specific features.

5.3 The Shaping of the Social Environment via New Cultural
Tools

In westernized cultures, the rate of technical innovations (chronosystem) has set a
rapid pace of change in the social environment, that in turn affects creativity and its
development. Technologies, particularly information technologies, are new cultural
artefacts that have taken an increasingly central place in children’s environment, in
the time spend in the family as well as with peers and in school. Data shows that today
children and adolescents watch more TV, play more video games and stay longer on
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the web than before, and they do this at an increasingly younger age (see Calvert &
Valkenburg, 2013). As the evidence generally establishes a negative relationship
between media use, particularly television, and the development of creativity, more
research is needed to assess the impact of these tools on the micro and meso systems
we discussed above. As Gaudin (2005) states, we can draw opposite hypotheses
regarding this impact. On the one hand, due to the multiple solicitations of commu-
nication tools, is there arisk for the developing individual to grow schizoid symptoms,
that is multiple personalities scattered between several “software programs”? On the
other hand, since the individual is being trained to permanently negotiate between
these multiple processes, thus replacing the affirmation of a unitary “self”, might the
collective processes of creativity become more “natural” and more desirable than
centralized creativity structures? Again longitudinal research is needed to support
one of these two opposite predictions.

6 Conclusion

The multivariate model of creativity implies to investigate the numerous individual
and contextual variables that can predict individual differences. This task is not
a small one, as we only presented in this chapter multiple aspects of the social
environment that could be associated with better creative performances. Even if the
empirical evidence is scarce in this domain, we presented significant findings that
link social environment variables to creativity and to its development. Yet how the
environmental systems interact with the acquisition of individual resources necessary
for creativity remains largely unexplored.

Research on creativity has made notable progress in improving our understanding
of the creative process, but the individual/psychological approach alone is unable to
fully grasp the complexity of this process. With the integration of the additional
viewpoints provided by social perspectives, we should be able to benefit from a
larger and more heuristic/comprehensive science of creativity.
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