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Book Series Foreword

The goal of the book series, Creativity Theory and Action in Education, is to explore
new frontiers in creative theory, research, and practice in educational settings. The
series therefore endeavors to provide an international forum for thinkers from vari-
ous disciplinary and methodological perspectives to build on existing work in the
field and offer new, alternative, and even speculative directions for creative theory,
research, and practice in education.

In this way, the series is a creative experiment of sorts, one that is aimed at pro-
viding an opportunity for those engaged and interested in the broader project of
understanding creativity in education to generate, develop, test out, and learn from
new possibilities and multiple perspectives on all manner of creative phenomena in
education. Such an experiment has potential implications for how we think about
creativity in education and also for how we act on creative opportunities afforded by
educational situations and settings.

—Ronald A. Beghetto, Series Co-Editor, University of Connecticut, USA
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Chapter 1 )
Introduction to the Volume Creck o

Ronald A. Beghetto and Giovanni Emanuele Corazza

Abstract Creativity is a dynamic phenomenon (Corazza, GE. Creativity Research
Journal, 28:258-267 (2016)). Indeed, change is central to creativity and results in
new thoughts, actions, and products (Beghetto 2016). Moreover, there is an explor-
atory nature to the creative process, which blends both inconclusiveness and
achievement. In this way, the trajectory of potentially creative outcomes dynami-
cally changes across time and is influenced by variations in the social, cultural,
historical, and material features of the situation.

Creativity is a dynamic phenomenon (Corazza 2016). Indeed, change is central to
creativity and results in new thoughts, actions, and products (Beghetto 2016).
Moreover, there is an exploratory nature to the creative process, which blends both
inconclusiveness and achievement. In this way, the trajectory of potentially creative
outcomes dynamically changes across time and is influenced by variations in the
social, cultural, historical, and material features of the situation.

In the context of a classroom, for example, a student’s unique perspective may ini-
tially be ignored (i.e., temporarily suspended) and then later returned to and built on (i.e.,
reanimated) by other students as a class discussion unfolds (see Gajda et al. 2017). The
inconclusive and dynamic nature of creativity also extends to judgments about the cre-
ativity of finished products (Corazza 2016), which can be revisited, revised, and changed.
Present actions and reflections can therefore influence creativity episodes from the past.

A teacher who judged a student’s alternative solution as incorrect may, upon
further reflection, recognize that the solution is indeed creative. In this way, assess-
ments applied to the outcomes of a creative process, require a dynamic approach
that can better account for the variations in judgments of creativity across possible
situations, contexts, and futures.

R. A. Beghetto (<)
Neag School of Education, University of Connecticut, Storrs, CT, USA
e-mail: ronald.beghetto @uconn.edu

G. E. Corazza
Marconi Institute for Creativity, University of Bologna, Bologna, BO, Italy
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2 R. A. Beghetto and G. E. Corazza

This dynamic nature of creativity, however, is overshadowed by more static con-
ceptions, methodologies, and practices. Indeed, even standard definitions of creativ-
ity tend to use more fixed criteria, which have recently been critiqued as excluding
creative potential at all levels of accomplishment (see Corazza 2016; Smith and
Smith 2017). These critiques extend to more static or “one and done” estimates of
the creativity of ideas or products, which fail to account for variations and changes
in both the subjective and intersubjective assessments of creativity.

In short, traditional conceptions of creativity and methods for assessing and
identifying creativity in educational contexts tend to privilege static creative
achievement and fixed creative traits, rather than focus on the more dynamic, devel-
oping, and variable nature of creative thought and action.

These static conceptions can have dire consequences with respect to whether and
how students’ and teachers’ potentially creative thought and actions will be recog-
nized and developed in educational settings. Indeed, because creative potential is
not as tangible as creative products, potential may be overshadowed by externally
recognized creative outcomes (Runco 2004). The consequences of focusing on
products or immediate recognition of creative outcomes can have an especially dra-
matic impact on the students’ attitude towards the value of persisting in long term
creative endeavors, inducing a preference for early closure.

At present, there is a need for more dynamic conceptions of creativity in educa-
tional settings. This is particularly important given the fast evolution of modern
society and the widespread consensus that efforts to develop creative potential
should be democratized—extending well beyond the boundaries of select individu-
als and the confines of “gifted & talented” programs (Clapp 2017; Corazza 2016;
Hanchett Hanson 2015). There is also recognition that more dynamic perspectives
on creativity are necessary for understanding its complexity, value, and meaning in
educational contexts (Beghetto 2016; Corazza 2016).

The purpose of this edited volume is to bring together experts who presuppose
creativity to be a dynamic phenomenon and thereby introduce new conceptions,
methods, and applications in educational settings that are in alignment with that
presupposition.

Collectively, the voices and perspectives represented in this volume aim to pro-
voke new directions for thought and action in the field of creative studies. Some of
applications and perspectives introduced herein are speculative, whereas others are
grounded in many decades of research in the field. All however have the aim of
providing a more dynamic way of considering how to think about, study, and engage
with creative phenomena in and outside of educational setting.

This volume is organized in two parts. Part 1 focuses on dynamic applications
and emergent explorations. More specifically, the essays and chapters included in
this section provide an account of the kind of work already underway and emergent
efforts by researchers who approach creativity from a more dynamic perspective.
Part 2 offers new conceptions and theoretical directions for creativity researchers
interested in applying and extending a dynamic perspective to their future endeav-
ours. In this way, the volume offers an overview of the kind of work presently
underway and on the horizon as well as maps out new ways of conceptualizing
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future efforts aimed at realizing the more dynamic nature of creative phenomena
within and beyond educational settings.

We hope you enjoy spending time with this volume and find your experience
engaging with the ideas contained within this volume both challenging and
rewarding.
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Chapter 2 )
Unfreezing Creativity: A Dynamic b
Micro-longitudinal Approach

Ronald A. Beghetto and Maciej Karwowski

Abstract Creativity researchers have conceptualized and studied creativity in a
variety of ways. One common approach is to treat creative thought and action as if
they are static phenomena that can be assessed using fixed measures. In this chapter,
we argue for a more dynamic, micro-longitudinal approach to studying creativity in
classrooms. We open with a brief discussion of our operating assumptions about
creative thought and action, which serve as the basis for our argument. We then
discuss examples of how researchers might move from a more static to more
dynamic approach. More specifically, we discuss how researchers can study cre-
ative phenomena (such as creative confidence beliefs) using more dynamic, micro-
longitudinal designs. We also discuss various promising options for analyzing data
collected from such designs, including latent growth curve modeling, network-
based analysis, and qualitative interpretations of visual displays. We close with a
brief discussion of implications for future research and practice.

2.1 Introduction

Scholars have long been interested in nurturing creative thought and action in the
context of schools and classrooms. Indeed, some of the earliest conceptions of cre-
ativity have their origins in the works of educational philosophers, such as the
German philosopher Friedrich Froebel' (1887/1906) who asserted, “The young,

"Froebel’s ideas about creativity had an anxious (Pieter Fannes, personal communication) and
religious tinge to them, cloaked in the worry that unless young people worked on creative and
productive endeavors, they would quickly devolve into destructive impulses (see translators note
on p. 31 of Frobel’s The Education of Man).

R. A. Beghetto (P<)
Neag School of Education, University of Connecticut, Storrs, CT, USA
e-mail: ronald.beghetto@uconn.edu

M. Karwowski
University of Wroclaw, Wroclaw, Poland
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growing human being should...be trained early...for creative and productive activ-
ity” (p. 34). John Dewey (2007/1999), the American pragmatist, also recognized the
importance of nurturing the creative imagination of students,

We hear much nowadays about the cultivation of the child’s ‘imagination.” Then we undo
much of our own talk and work by a belief that the imagination is some special part of the
child that finds its satisfaction in some one particular direction — generally speaking, that of
the unreal and make-believe, of the myth and the made-up story (p. 72)

It should therefore come as no surprise that understanding creativity in the context
of the classroom has served as an important line of research in the field of creativity
studies (Guilford 1950, 1967; Torrance 1966). Indeed, some of the earliest research
on creativity occurred in schools and classrooms. Much of this early work focused
on developing and using “creativity tests*” to measure aspects of children’s creative
and imaginative thought (e.g., Torrance Tests of Creative Thinking, TTCT, Torrance
1966).

In the years that followed, research on creativity in schools and classrooms con-
tinued to serve as a robust and burgeoning line of research in the field of creativity
studies. In addition to the TTCT (Torrance 1966), creativity researchers have devel-
oped and used a wide array of methods and measures (Reiter-Palmon et al. 2014),
including checklists of creative behavior (Inventory of Creative Activities and
Achievements, Jauk et al. 2014); self-belief measures (e.g., Short Scale of Creative
Self, Karwowski et al. 2013); teacher perceptions of creativity (e.g., Aljughaiman and
Mowrer-Reynolds 2005); observational check-lists of creative teaching (e.g.,
Schacter et al. 2006); teacher ratings of students (e.g., Scales for Rating the Behavioral
Characteristics of Superior Students, Renzulli et al. 1976); product rating scales
(e.g., Creative Product Semantic Scale, O’Quin and Besemer 1989); and expert rat-
ings of creative products (e.g., Consensual Assessment Technique, Amabile 1996).

Although there are variations in how researchers have conceptualized and stud-
ied creativity, a common approach is to treat creative thought and action as if they
are static phenomena, which can be assessed with fixed measures (Beghetto, in
press). This is not to say that such work lacks value, but we maintain that it can only
provide limited insights into the dynamic and multifaceted nature of creative phe-
nomena (Gajda et al. 2017).

In what follows, we argue for a more dynamic, micro-longitudinal approach to
studying creativity in classrooms. We open with a brief discussion of our operating
assumptions about creative thought and action. We then focus on examples of how
researchers might move from a static to more dynamic approach to studying creative
phenomena. More specifically, we discuss how researchers can study creative self-
beliefs using more dynamic, micro-longitudinal designs. We also discuss various

2Torrance’s Test of Creative Thinking (TTCT) is actually a measure of divergent thinking, which
is viewed as an essential, but not sufficient component of creative thinking or outcomes. In fact,
creativity scholars tend to view divergent thinking as an indicator of creative potential (rather than
a measure of creativity itself — see Karwowski and Beghetto 2018 for a discussion). The TTCT
remains as one of the most popular measure used in the field of creativity studies in general and in
schools and classrooms in particular (Plucker and Makel 2010; Reiter-Palmon et al. 2014)
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promising options for analyzing data collected from such designs, including latent
growth curve modeling and network-based analysis. We close with a brief discussion
of implications for future research and practice.

2.2 Basic Assumptions

Prior to describing examples of a more dynamic approach to studying creativity, it
is first important to clarify a few basic assumptions about the nature of creativity in
classrooms. These assumptions (which have been discussed elsewhere, e.g.,
Beghetto, in press) include:

o Uncertainty serves as a creative catalyst;

e Creative thought and action results from a dynamic and emergent processes;

e Determinations about creativity are based on generally agreed upon criteria;
and

o Judgements about creativity are dynamic and subject to change across time and
contexts.

In the sections that follow, we briefly discuss each of these assumptions.

2.2.1 Uncertainty as a Catalyst

Although there are many reasons why a person may choose to engage in creative
thought and action, creative endeavors always involve some level of uncertainty.
Indeed, if you know the outcome of an action in advance, then the result can hardly
be called creative.

Consider the musical arts. A musician who is writing a composition starts at the
point of uncertainty. The musician does not know exactly how the composition will
take shape until it is finished. Once the composition is finished opportunities for
creative expression are limited, but not entirely eliminated (see also Corazza 2016).
Although it is true that little uncertainty remains in how to perform the composed
piece, people can still have new and different “creative experiences” when hearing
it performed. Moreover, performers of the composition can introduce additional
uncertainty by experimenting with unique interpretations and novel flourishes when
playing the piece.

In this way, uncertainty serves as a catalyst for creativity. In the context of the
classroom, uncertainty can be encountered or induced (Beghetto in press). In the
case of encountering uncertainty, a student may share an unexpected perspective or
idea during an otherwise routine class discussion. Such ruptures in otherwise
planned lessons, can serve as potentially creative openings (Beghetto 2016a). The
potential of such openings can only be realized by engaging with (rather than
dismissing) the uncertainty encountered in that surprising moment. Indeed,
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whenever some experience breaks upon our habit of expectation (Peirce 1958), it
is a sign that new thought and action are required (Beghetto in press).

If, for instance, a student shares an unexpected idea, the student’s teacher does
not know in advance what the outcome will be if class time is used to explore
that idea. It is possible that pursuing such an idea will cause confusion for other
students and expend class time. It is also possible, however, that exploring the idea
will result in a new and meaningful (i.e., creative) contribution to the discussion (see
Gajda et al. 2017). The only way to know is to engage with the uncertainty of the
rupture.

In addition to these unexpected encounters with uncertainty, teachers can also
induce uncertainty. Induced uncertainty refers to teachers intentional and systematic
efforts to present students with structured experiences with uncertainty in an other-
wise supportive lesson. One way of doing so involves what has been called “lesson
unplanning” (Beghetto 2018), which refers to blending to-be-determined openings
with pre-determined features of learning activities, assignments and tasks. Students
are then required to resolve the uncertainty of the to-be-determined aspect by
responding in a new and meaningful (i.e., creative) way.

In sum, regardless of whether uncertainty is encountered or induced, it serves as
a catalyst for creative thought and action because resolving uncertainty requires
thinking and acting in new and meaningful ways. Although it is true that a student’s
new and meaningful insight might only be considered creative at the subjective
level, it is also possible that working with those insights can result in creative con-
tributions to others (Beghetto 2016b). In order for this to happen, educators need to
provide opportunities for students (and themselves) to explore the creative potential
that uncertainty offers. If the outcomes, procedure for arriving at those outcomes,
and problems to be solved are all predetermined, then there is little room for creative
expression in the classroom.

2.2.2 Emergent Processes and Products

Given that some level of uncertainty is involved in creative thought and action, it is
difficult to predict what will emerge from students and teachers attempts to resolve
uncertainty in the classroom. The creative resolution of uncertainty is therefore
dynamic and emergent because both the process and the outcomes of creative
thought and action change and take shape overtime (Corazza 2016; Beghetto
2016a).

With respect to the process, there are heuristics that people have used to cre-
atively resolve uncertainty. Techniques that involve combining diverse stimuli in an
effort to generate creative ideas, insights, and outcomes is a common example. Such
heuristics have their basis in work that has explored the combinatorial aspects of the
creative process (Finke et al. 1992; Rothenberg 2014). Indeed, creativity researchers
have demonstrated that some of the most creative outcomes come from combining
highly divergent and even opposing stimuli.
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Although creativity researchers have been able to point to several examples of
how combinatorial thinking results in creative outcomes, there is no guarantee that
using such techniques will lead to creative results. Indeed, combinatorial thinking is
a strategy, not an algorithm. Moreover, even in cases where techniques, such as
conceptual combination, lead to creative outcomes those outcomes tend not to be
known in advance.

One reason that there are no surefire techniques for generating creative thought
and action is because creativity has an emergent quality to it. Emergent properties
represent new features that are not known to be present in the initial stimuli (Sawyer
2012). It is for this reason that creativity researchers sometimes refer to the pro-
cesses that lead to creative outcomes as being blind (Simonton 2017). Indeed, if we
know the way to a solution in advance, then we don’t need to think or act cre-
atively. Rather, we could simply apply a pre-determined set of steps (Getzels
1964).

Consequently, creativity always involves some element of surprise (Simonton
2017). Creative outcomes start to take shape as we take action on them. The creative
process “comes to a rest” once an idea or outcome has reasonably resolved the
uncertainty being confronted (Peirce 1958). The process can be reanimated at later
time points and by different participants (Beghetto 2016a; Corazza 2016; Gajda
et al. 2017). A student’s unique idea which has been discussed and accepted as rel-
evant, can later be referred to by the teacher in a class discussion with a new group
of students who then build on it and transform it into a different insight.

In this way, creative thought and action has a to-be-determined quality to it
(Beghetto in press), which even when reasonably resolved, maintains a state of
inconclusiveness (Corazza 2016). As students (or teachers) work through the uncer-
tainty of a situation or task, they can resolve that uncertainty by producing new
ideas, perspectives, or outcomes that reasonably meet the task constraints. The pro-
cess is both dynamic and emergent.

If, for example, students are using conceptual combination as strategy to think
differently about a problem, then they would not necessarily know in advance the
specific combinatorial features that ultimately lead to creative resolution of a prob-
lem. Rather students need to develop and test out various alternatives until a reason-
able solution takes shape. Students and teachers would also benefit from realizing
that even “finished” work can be reanimated, remixed, and transformed into new
works (Navas 2012).

2.2.3 Generally Agreed Upon Criteria

Although creativity has proven to be somewhat of an elusive concept in education
(Plucker et al. 2004), creativity researchers generally agree (e.g., Kaufman 2016;
Runco and Jaeger 2012; Stein 1953) that definitions of creativity tend to require two
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criteria®: originality (i.e., newness, uniqueness, or novelty) and usefulness (i.e.,
meaningful, meeting task constraints, or effective). Moreover, these criteria are
defined within a particular socio-cultural and historical context.

The criteria of this definition implies a somewhat static characteristic to it and
thereby might be thought of as applying to creative achievement, rather than the
more dynamic aspects of the creative process (Giovanni Emanuele Corazza per-
sonal communication, April 26th, 2018). As we will discuss, however, judgments of
creativity (even those that rely on these criteria) maintain a dynamic characteristic
to them given that they vary by context and can be revisited at a later time and by a
new audience.

In this way, creativity in the classroom can be thought of as a dynamic combina-
tion of original expression and meeting task constraints. Along these lines, a stu-
dent’s new and personally meaningful insights when learning something new can be
considered creative in the context of that student’s subjective experience (Beghetto
and Kaufman 2007). In order for others to recognize a student’s idea as creative, the
student would need to demonstrate not only the originality of the idea, but also
demonstrate how it fits the particular or situational tasks constraints (Beghetto
2016b). In many cases, the social recognition of creative outcomes is of most impor-
tance to creativity researchers because it is this level of creative expression that
moves beyond a person’s subjective experience and makes a contribution to the
learning and insights of others (i.e., peers and teachers) in the classroom context.

2.2.4 Dynamic Judgments of Creativity

Much like the dynamic process that results in creative outcomes, so too are judg-
ments about creative expression in classrooms. Although it is possible for teachers
and peers to immediately recognize a student’s unique perspective as creative, on
other occasions student’s unexpected ideas or actions may need to be explored or
revisited in order to recognize that connection (Beghetto 2016b).

In the context of a classroom discussion, for instance, a student’s unexpected
utterance may be initially dismissed and then, only after the student’s teacher or
peers revisit the idea do they recognize its creative relevance (Gajda et al. 2017). In
some cases, this recognition may be delayed over much longer time spans or only
by virtue of analysis by outside observers (e.g., researchers analyzing transcripts,
video footage or other artifacts from a classroom activity). Indeed, teachers and
students may be so focused on attaining expected outcomes and fearing going off-
topic that they do not recognize or value potentially fruitful deviations (Gralewski
and Karwowski 2013; Kennedy 2005). In yet other cases, what was initially viewed
as a creative response, may after consideration be recognized as lacking originality

3Several scholars have offered variations and elaborations on the two criteria definition of creativ-
ity (for recent examples see Corazza 2016; Simonton 2016; Smith and Smith 2017).



2 Unfreezing Creativity: A Dynamic Micro-longitudinal Approach 13

or failing to meet the task constraints in the context of the particular assignment or
activity (Beghetto 2016a).

Taken together, these four assumptions highlight the dynamic nature of creative
thought and action in classrooms. Specifically, uncertainty (which can be encoun-
tered or induced) serves as a catalyst for thinking and acting in creative ways. The
process of creatively resolving uncertainty is dynamic and emergent, which means
creative outcomes are difficult to predict at the outset and start to take shape over-
time. This includes the opening of many new possibilities and trajectories along the
way.

Given the dynamic nature of judgments about creativity, researchers and educa-
tors might benefit from moving away from terminology that implies a more final or
fixed state (i.e., judgement, assessment) and toward more dynamic language.
Following Corazza (2016), we would suggest that terms like “estimation” might be
more appropriate and useful when describing creative phenomena. More dynamic
labels highlight the indefinite features of creative judgements and signal the poten-
tial for differing perspectives and future possibilities.

In sum, resolving uncertainty when facing one situation can open multiple new
areas of uncertainty. In other situations, the uncertainty faced by a student or teacher
may not be resolved or only be temporarily resolved. The social judgments of
whether a student or teacher resolves uncertainty in a creative way is based on the
generally agreed upon criteria of blending originality and meeting task constraints
as defined in a particular situation, activity, or task. Finally, estimations of what is
or is not creative are also dynamic and can change over time and across contexts.

2.3 Implications for Research

Given these assumptions, how might researchers design studies that take into
account the dynamic and emergent nature of creative expression in classrooms? In
the sections that follow, we address this question by arguing for the use of a micro-
longitudinal approach (Beghetto and Karwowski 2017; Karwowski and Beghetto
2018). More specifically, we briefly define what we mean by a micro-longitudinal
approach and then discuss how such an approach can be used to study creative phe-
nomena both at the individual and socio-interactional level.

2.3.1 A Micro-Longitudinal Approach to Studying Creativity
in Classrooms

A micro-longitudinal approach is a dynamic approach. It requires taking multiple
measurements of the phenomena of interest over a small period of time. Unlike typi-
cal longitudinal designs that involve making repeated measures at moderate to long
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intervals, micro-longitudinal designs take measurements at more rapid intervals
(e.g., milliseconds, seconds, minutes). In this way, more dynamic and otherwise
ephemeral phenomena can be recorded, analyzed, and interpreted (Beghetto 2016a;
Gajda et al. 2017; Karwowski Beghetto 2018). Such approaches can be used with
qualitative and quantitative data.

Qualitative Interpretations of Dynamic Visual Displays In the context of the
classroom, researchers using micro-longitudinal approaches can develop dynamic
visual displays of interactions to represent and analyze different patterns of interac-
tions amongst students and teachers (Tanggaard and Beghetto 2015). Doing so can
help explain classroom level variations in creative expression. Figure 2.1 provides
an example of a micro-longitudinal display of a segment of class discussion (repro-
duced with permission from Gajda et al. 2017).

Figure 2.1 is based on a segment of classroom talk which involved 23 utterances
(or turns), one teacher and seven students. Although it is beyond the scope of this
chapter to provide a full detailed discussion and analysis of this visual display (see
Gajda et al. 2017 for details), we want to briefly highlight a few key points germane
to our discussion.

Using visual displays like the one depicted in Fig. 2.1 can provide a way for
researchers to illustrate and interpret the dynamic patterns of interaction that
occur in classrooms, including how ideas sometimes are dismissed (D), sus-
pended (S), accepted (A), and returned to at later points (- - -). Such displays
highlight the dynamic trajectories and potential of ideas that otherwise might be
missed when relying solely on transcripts. Visual displays can support various
analytic and interpretive possibilities, including comparing patterns of interaction
between different types of classrooms and subject areas (see Beghetto 2016a;

Indeterminate 4

Determinate

Fig. 2.1 Example of micro-longitudinal visual display. Note: U = each utterance. U# = temporal
order of each utterance. T = teacher utterances. S = student utterances, S# = number of a particular
student in order of the appearance. A = idea accepted or acknowledged by the teacher, D = dis-
missed by the teacher, S = idea not acknowledged, but suspended. Dotted lines (- - -) represent the
teacher or students reanimating and building on a previous ideas
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Gajda et al. 2017; Tanggaard and Beghetto 2015 for additional examples and
more detailed discussion).

Dynamic Quantitative Approaches In addition to qualitative interpretations of
classroom interactions, micro-longitudinal studies can complement and extend tra-
ditional approaches that rely on static snapshots to measure creative phenomena
(e.g., single measure surveys, pre-post measures) and also compliment delayed
interval approaches increasingly used by creativity researchers (e.g., experience
sampling, diary-based methods; ecological momentary sampling).

Micro-longitudinal studies lend themselves to the kinds of analyses that allow
researchers to examine the more nuanced and variable patterns of within and
between subject variation in creative processes and outcomes of interest. Indeed,
potentially important variations and patterns that are typically viewed as statistical
noise or eliminated through statistical aggregate, can be analyzed and thereby offer
new insights into the nature of creative phenomena.

One particularly promising application of such an approach is the examination of
how different patterns of students’ self-beliefs and emotions might explain differ-
ences in students’ willingness to share creative ideas and make creative contribu-
tions in the classroom. Taking a micro-longitudinal approach to studying creative
self-beliefs can help researchers to move from more traditional, static approaches
and toward more sensitive and dynamic approaches.

In the sections that follow, we provide further discussion and examples of how
micro-longitudinal approaches can be applied to estimating and analyzing creative-
self beliefs. We close with a brief discussion of implications for future research and
practice.

2.3.2 Creative Self-Beliefs: A Quick Overview

Creative self-beliefs refer to a “constellation of beliefs that shape one’s creative self
and play a unique role in helping to determine a person’s engagement and perfor-
mance on creative endeavors” (Karwowski and Beghetto 2018). The constellation of
self-beliefs that make up one’s creative identity can be organized into three broad
categories: Creative confidence (i.e., beliefs in one’ ability to think or act creatively),
creative self-awareness (i.e., beliefs about the nature of one’s creative abilities,
including one’s creative strengths and limitations), and creative self-image (i.e.,
beliefs about whether and how creative activities, aspirations, and abilities are part of
one’s sense of self) (Beghetto and Karwowski 2017; Karwowski and Beghetto 2018).

These beliefs vary across several dimensions (Beghetto and Karwowski 2017),
including: temporal (i.e., past, present, and future orientation), stability (i.e.,
dynamic vs. static), and task (i.e., specific vs. general). For the purpose of this chap-
ter we focus on creative confidence beliefs and discuss how taking a more dynamic,
micro-longitudinal approach is necessary to measure and better understand the role
these beliefs plays in creative behavior.
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2.3.3 Measuring Creative Confidence: A Micro-Longitudinal
Approach

One way to measure creative confidence beliefs more dynamically, is to incorporate
them into a micro-longitudinal approach. As discussed, a micro-longitudinal
approach involves taking multiple measures at brief intervals in an effort to more
fully capture the variable nature of phenomena of interest. When it comes to cre-
ative confidence beliefs, researchers can apply this approach by first identifying a
performance situation or task and then take measurements of creative confidence
before, during, and after performing that task (Beghetto and Karwowski 2017;
Karwowski et al. accepted).

Figure 2.2 illustrates a hypothetical example of how researchers can model com-
ponents of a dynamic, micro-longitudinal assessment of creative confidence beliefs.
The components are based on an activity that the first author (Beghetto) had initially
designed for pedagogical purposes (i.e., help workshop participants become aware
of the dynamic nature of their own creative confidence beliefs in conjunction with
other factors, like emotions). Although the activity was designed for instructional
purposes, researchers can easily adapt it for data collection and analysis.

As illustrated in Fig. 2.2, there are several components that can go into designing
a micro-longitudinal study of creative confidence beliefs. These components can be
organized across three measurement windows: Window 1 (i.e., prior to presenting
the task to participants), Window 2 (i.e., immediately before and during task engage-
ment), and Window 3 (i.e., following task completion).

Measurement Window 1 refers to the time period prior to introducing the specific
performance task to participants. The goal of measurement Window 1 is to tap into
the more general creative confidence beliefs (e.g., creative self-concept) related to
the performance domain (e.g., problem solving) and any other variables of interest
that might explain variations in confidence during task performance (e.g., back-
ground variables, emotional state, physiological arousal, situational variables) or be
used as a point of comparison (e.g., general confidence completing tasks).

Depending on the goals of the study, general creative confidence can be esti-
mated using a creative self-concept scale (Beghetto and Karwowski 2017) that taps
into cognitive and affective perceptions of creative competence (e.g., I'm good at
solving problems creatively; I enjoy coming up with creative solutions). Researchers
can ask respondents to indicate their general confidence on a 100-point scale
(0 = not at all confident, 100 = extremely confident). Importantly, general creative
confidence is assessed prior to providing participants with a specific task.

Measurement Window 2 refers to the time period when participants are presented
with a specific task (including instructions and criteria for success) and during
actual task performance. During this time, researchers can assess the more dynamic
nature of creative confidence for the specific task (e.g., confidence in producing a
creative solution to this task, assessed on a 100-point scale) as well as any other
variables of interest that might change across the duration of task engagement (e.g.,
emotional state, physiological arousal, confidence in completing the task).
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Measurement Window 1 Measurement Window 2 Measurement Window 3
Prior to Introducing Immediately Before & During Following Completion of
Performance Task Task Performance Performance Task

Brief Interval Assessments
+ ES, ES; ES; ES; ES; ES; ES; ES; ESy ESy
¥ Assess General Creative ¥ Re-assess General Creative
Confidence (0 - 100) Confidence (0 - 100)

¥ Re-assess secondary variable
(e.g.. general confidence
solving problems)

v Assess secondary variable
|e.g., general confidence
solving problems)

<

Assess tertiary variable (e.g., ¥ Re-assess tertiary variable
emotional state, physiological (e.g., emotional state,
state) physiclogical state)

v Assess any additional variables
of interest (e.g., background
variables, situational variables)
CC = Creative confidence
TC = Confidence in task completion
ES = Emotional state

Fig. 2.2 Micro-longitudinal design of creative confidence beliefs

Measurement of variables should commence once participants have been pre-
sented with the task and have a clear understanding of what they are being asked to
do. Measurements will continue at regular and rapid intervals (e.g., every minute)
across the duration of the task. As illustrated in Fig. 2.1, within measurement
Window 2, researchers can assess both continuous (e.g., creative confidence mea-
sured on a 100-point scale), discrete variables (e.g., reported emotional state), or
some combination thereof (e.g., reported emotion and intensity of that emotion).

The task presented to participants should have a clear time limit (e.g., 10 min),
specific criteria for successful completion (e.g., “design a visual representation of
creative teaching using a total of six pattern blocks and write a 30-word description
of your design”), and provide an opportunity for participants to solve the task in
their own way and produce their own unique outcome. Put simply, the task should
provide enough structure so participants can draw on their efficacy beliefs to predict
and monitor their progress (Bandura 2012), but also have to-be-determined ele-
ments to afford opportunities for creative expression (Beghetto in press).

Finally, measurement Window 3 refers to measurements taken after the partici-
pants have completed the task or time has expired (whatever comes first).
Measurement Window 3 provides researchers with an opportunity to re-assess the
more general beliefs initially assessed during measurement window 1 and allow
researchers to test a variety of theoretical assertions (e.g., the role that specific ver-
sus general confidence beliefs have on creative task performance).

Ideally, measurement Window 3 would include measurements taken immedi-
ately after task performance and at some later delayed interval (e.g., days, weeks,
months later). In this way, micro-longitudinal work can complement more tradi-
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tional longitudinal studies providing researchers with an opportunity to examine the
stability of key variables and how performance on specific tasks might influence
those variables.

2.3.4 Analyzing Micro-Longitudinal Creative Confidence Data

For decades, creativity researchers relied heavily on correlation-based or compara-
tive (e.g., ANOVA-based) analytic methods to describe the relationships between
creativity and its antecedents and consequences. Although these classic methods are
still in use, a dynamic perspective requires more dynamic approaches to data
analysis.

This dynamism is two-fold. First, it calls for interactive, intensive, longitudinal
methods of data collection, as described above. Second, it requires fresh analytical
techniques to properly model between and within-person variability in creative pro-
cess, self-assessment or self-regulation. From a theoretical standpoint, the dynamic
perspective is less focused on differences between people (i.e. the question of who
feels more and who feels less confident) and more on intra-individual differences.

Consequently, the focus is on collecting and analyzing data that addresses ques-
tions of: When, where and under what circumstances the same people experience
variations in their beliefs? Multilevel modelling and network modelling are two of
the many possibilities to analyze such data.

Multilevel Models Multilevel models (or hierarchical linear models, see Snijders
and Bosker 1999) extend typical analyses of regression by taking into account the
nested structure of the data at hand. This “nesting” (a procedure that leads to biased
statistical estimates) is often observed in research yet ignored. One obvious exam-
ple of nesting are students clustered in classes or employees clustered in firms.
Another type of clustering, more relevant for our discussion in this chapter, is nest-
ing several responses or self-ratings within person.

When a participant provides several self-evaluations during a problem-solving
session (see Fig. 2.1), researchers are not only interested in an average level of a
person’s creative confidence overall, but also in the variability of these intrapersonal
changes. The level of within- and between occasion variability may be effectively
quantified using the intraclass correlation coefficient (ICC, Bartko 1976).
Conceptually, ICC denotes the percentage of the variance that lies between
level-2 units — i.e. a person in our example. Consequently, 1-ICC denotes the per-
centages of variance that lie within person or between occasions for a specific per-
son. Previous studies in creativity literature that utilized dynamic measurement (e.g.
experience sampling method or diary studies (see Conner and Silvia 2015; da Costa
et al. 2018; Karwowski et al. 2017) have demonstrated that the level of within
person variability of creativity related emotions or beliefs tends to be large. This
variability is in alignment with what our dynamic perspective assumes.
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In other words, scholars using multi-level models have been able to describe how
much people differ interpersonally (ICC) and how they differ from occasion to
occasion (i.e., intrapersonally: 1-ICC). Importantly, the variance estimated at both
levels can be effectively explained by subsequent multilevel models. Thus, research-
ers can use relatively stable characteristics of participants (i.e., their personality,
previous creative achievements, or a creative self-concept) as between person pre-
dictors, but they can also include more dynamic, state-like variables collected dur-
ing the process (e.g., creative confidence, affect or emotional arousal), as within
person predictors.

A wide array of advanced, analytic and automated (AAA, see D’Mello et al.
2017) devices that allow for collecting data in real-time are available and may prove
useful for creativity researchers. Examples include, measures of facial expression,
attention shifts using eye-tracking methods, and emotional arousal based on gal-
vanic skin response. With recent developments in technology, these kinds of data
can be collected in a relatively non-intrusive way — without any effort from the
participant, thus minimizing the risk of influencing and disturbing the processes the
researcher is interested in.

It is important to note that the micro-longitudinal character of datasets makes it
possible to explore important “chicken-and-egg” problems (i.e., the questions about
possible cause-and-effect relationships and reciprocal links between psychological
and social phenomena). Example questions include: Do positive emotions cause
stronger creative self-beliefs during solving a problem or does growing creative
confidence lead to emotional flourishing? Using micro-longitudinal datasets and
applying multilevel models enables researchers to ask and address these more
causal and dynamic questions (Conner et al. 2018).

Latent Growth Curve Modeling Latent growth curve modelling (LGC, see:
Preacher 2008) is a special case of multilevel models that seems promising for
dynamic creativity research. This method, originally developed for longitudinal
studies within developmental psychology, bridges two analytical traditions: multi-
level modelling and structural equation modelling (SEM). As we have discussed,
multilevel modelling allows for a more appropriate estimation of parameters of
interests by accounting for the nested structure of data and explaining within person
variability.

Conceptually, LGC is based on multilevel modelling, but it also utilizes the SEM
approach, whereby main variables of interest are modelled as latent variables. This
allows for a proper control of measurement error and the model fit indices are avail-
able. In LGC models, two specific latent variables are modelled. The first is inter-
cept —namely, the base level of creative confidence or any other variable of interest
that is subject to change during the process. The second is slope, the average change
between people (average slope) as well as the pattern of intra-individual changes
(i.e., significance of the variance in slope).

Researchers using LGC can address questions such as: Does creative confidence
increase or decrease while handling a creative task? Perhaps it follows a curvilinear
trend from a relatively low level before the task, through high level during the task,
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all the way to a significant decrease after the task (U-curved shape)? Alternatively,
maybe a high level of creative confidence from pretest decreases during the task and
then increases (reversed U pattern)? Thus, LGC allows the researchers to estimate
the overall pattern (shape) and level (the percentage of variance) of intra-individual
changes and including intrapersonal and interpersonal factors that might explain
this variability.

Both intercept and slope can be regressed on potentially relevant psychological,
social or demographic predictors. Moreover, parallel LGC models (Preacher 2008)
can be used to explore the extent to which the level and pattern of intraindividual
change (hence: the slope) of a single variable, such as creative confidence, is linked
to the level and pattern of change of another variable (arousal, affect, effectiveness
of problem solving, etc.).

Network-Based Analysis Network psychometrics represent another set of promis-
ing analytical techniques that tend to be underutilized by creativity researchers
(Constantini et al. 2017; Epskamp et al. 2017). Researchers can use network tech-
niques to examine complex relationships between creative processual variables.
Originally, statistical techniques based on network analyses were developed to
explore the relationships between individuals in groups (e.g., describing their popu-
larity, strength of social ties, exclusion from the wider social groups; see Wasserman
and Faust 1994 or to study within- and between-networks diffusion of different
phenomena, like obesity (Christakis and Fowler 2007).

It is important to note, that it is only recently that researchers have used network
analyses to examine creativity-relevant phenomena rather than its more traditional
and limited uses (Moreno 1960). In the creativity literature, researchers have used
network-based analyses to explain the social positions of students with higher or
lower creative accomplishments (see McKay et al. 2017; Kéri 2011). Network-
based models can be useful for modelling and illustrating the dynamics of various
psychological phenomena —from psychopathology, to play, and creativity.

Although researchers have tended to use network models to examine cross-
sectional data (e.g., Christensen et al. 2018), there are recent developments to apply
network models to simultaneously model both between- and within-person net-
works (see Constantini et al. 2017). As Constantini and colleagues (in press) have
demonstrated, it is possible to model the dynamics of the relationship between dif-
ferent characteristics both between-subject and within-subject. While between-
subject networks illustrate the dynamics that involve more stable, trait-like
characteristics (i.e., personality), within-subject networks illustrate links between
momentary levels of individuals characteristics — for example their moment-to-
moment or problem-to-problem creative confidence and affect.

In short, an estimated network of the relationships between different characteris-
tics of variables, provides an overview of the structure of links and interactions
between these characteristics. Creativity researchers can use this technique to
examine complex and dynamic interaction among emotions, confidence and subse-
quent micro-actions. Consider the hypothetical example of two simulated networks
presented in Fig. 2.3.
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Fig. 2.3 Hypothetical example of between- and within-person network analysis. Simulated rela-
tionships between momentary creative self-efficacy while solving DT task and a number of related
states. CPI = Creative personal identity. CSC = Creative self-concept

The left panel of this hypothetical example illustrates between-subject networks,
while the right panel shows within-subject networks. Imagine that participants were
asked to provide their creative confidence ratings in relation to two divergent think-
ing (DT) tasks — ability to come up with creative uses for a brick and a can. Imagine
also that ratings were provided twice in relation to each DT problem — immediately
after presentation of a problem (pre-test) and after solving it (post-test) — generated
ideas were scored by external judges and a number of relevant characteristics of
participants were also collected e.g., creative mindset (see Karwowski 2014), posi-
tive affect related to the task, creative self-concept (CSC), and creative personal
identity (CPI).

These variables could then be analyzed using network-based analysis and poten-
tial similarities and differences of between-person and within-person networks
could be identified. As illustrated in the hypothetical example presented in Fig. 2.3,
one may conclude that at both between-person and within-person level, creative
self-beliefs measures (creative self-concept, node 7 in the diagram) and creative
personal identity, node 8 in the diagram) form a common cluster. In addition to
helping identify similarities, these types of visual network can also highlight differ-
ences (e.g., general self-beliefs are relatively independent from the more dynamic,
task related estimate of creative confidence, nodes 2-5). Moreover, the within-
person panel of this hypothetical example demonstrates much denser relationships
between these momentary assessments, growth mindset (node 10), and judges’ rat-
ings (nodes 6, 11). Thus, as this example illustrates, using network-based tech-
niques may prove helpful in exploring whether and how changes occur in different
types of beliefs and experiences while solving a problem (e.g., the intra-individual
dynamics of creative confidence may be quite different from the aggregated, more
stable between-person pattern of relationships).

At this point, we are not aware of any application of network models to study the
dynamic of creative action, but as the above hypothetical example illustrates: The
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potential for using this and other types of dynamic and visually based analytic tech-
nique seems very promising for such purposes. Indeed, network models can serve
as a useful solution of analyzing and illustrating the within-student and between-
student dynamics of self-beliefs-activity links, and help untangle teacher-student
interactions in a dynamic way (by modelling those interactions from teacher and
student perspectives).

2.4 Concluding Thoughts

Our central argument in this chapter is: Creative phenomena in classrooms, like
other contexts, is dynamic and therefore needs to be treated as such by researchers.
Although traditional, static approaches have provided some glimpses into creative
expression, we now have the theoretical, methodological, and analytic basis for
approaching creative expression more dynamically. As we have asserted, micro-
longitudinal approaches offer a particularly promising way for researchers to con-
ceptualize, design, and study key features of creative expression within, between,
and amongst students and teachers.

Even though such approaches are promising, there are several issues that need to
be explored, including how intense micro-longitudinal measurements influence the
creative process itself. Indeed, researchers using such methods will benefit from
exploring how different types of measures might impact the process and outcomes
in expected and unexpected ways. This includes exploring what kinds of less intru-
sive measures might be better suited for studying the emergent process of creative
expression.

On the flipside, real-time measures also have the potential to provide real-time
feedback that may be of benefit to people engaged in creative tasks and endeavors
(Giovanni Emanuele Corazza, personal communication; see also, Agnoli et al.
2018). In short, there is much exciting and untapped potential in using more
dynamic, real-time and micro-longitudinal designs to understand creative phenom-
ena in and outside of classroom settings.

We therefore invite researchers interested in taking a more dynamic approach to
studying creative expression in classrooms to join us in developing, testing, and
refining the ideas we presented herein. We also recommend that educators rethink
their own conceptualizations about the nature of creativity. The assumptions we
outlined at the outset of this chapter can serve as starting points for educators to
consider how they think about, estimate, and develop opportunities for creative
thought and action in their own classrooms. Here’s a quick recap of our assertions

o Uncertainty serves as a catalyst for creative thought and action;

e Creative thought and action results from a dynamic and emergent processes;

e Determinations about creativity are based on generally agreed upon criteria;
and

o Judgements about creativity are dynamic and subject to change across time and
contexts.
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Building from these assumptions, we have attempted to describe how educators
and researchers might approach creativity differently in their work.

A dynamic perspective on creativity is promising, not because it reduces the
complexity of how we think about, try to support, or study creative expression in
classrooms. Rather, it is promising because it requires researchers and educators to
come together in an effort to better understand how, when, and under what condi-
tions creative thought and action manifests in classrooms.
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Chapter 3

Participatory Creativity: Supporting
Dynamic Roles and Perspectives

in the Classroom

Edward P. Clapp and Michael Hanchett Hanson

Abstract This chapter introduces the concept of participatory creativity as a
dynamic approach to invention and innovation that is particularly relevant to the
field of education. Here, the focus of creativity studies shifts from individual ide-
ation to interactions within complex sociohistorical systems. While acknowledging
the roles played by those who successfully commit exceptional energy and resources
to creative projects and new points of view, the participatory approach reframes
those previously deemed as creative individuals as participants in larger narratives.
These complex processes of change are described as the biographies of ideas.
People play various roles as they contribute to these biographies over time. Such
roles are social positions that are neither fixed nor uni-dimensional, but dynamic.
After framing this position from a theoretical perspective, the authors offer two
examples of participatory creativity in action. These examples show how moving
the locus of creativity from individual ideation to social participation makes visible
the many ways that young people can participate in the development of creative
ideas, while also establishing their own unique “profile of participation” and encour-
aging creative agency—all while honoring students’ diverse knowledge, expertise,
background experiences, and sociocultural perspectives. After discussing some of
the limitations of this reframing of creativity as a participatory process, the authors
conclude by suggesting implications for practice and future research.
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3.1 Introduction

Throughout the United States—and across the globe—society has changed dramati-
cally over the past few decades, with electronic technologies permeating every
aspect of life. How people access information, and who has access; how people
work together, at what pace, and over any distance; how identities are constructed,
expressed, and reconstructed; whether and how the best and worst of human
impulses are expressed; how public opinion is swayed, and by whom—all of these
aspects of life have changed in ways that would have been hardly recognizable just
20 years ago. One effect of our interconnected and digital times is that almost every
aspect of our lived experiences has become both more distributed and more partici-
patory. In particular, patterns of idea formation and transformation have become
more apparent than they have been in the past—and more important. During these
changing times, the conceit of lone individuals being the source of innovative ideas
has become harder and harder to maintain—and yet it persists. Why?

At the same time as these societal shifts have been re-shaping so many of our
lived experiences, theories advocating for sociocultural, distributed, and participa-
tory understandings of creativity have advanced. This work began with early con-
cerns about an over-emphasis on individualism and an interest in the social and
cultural dynamics that effect creativity, spearheaded by theorists like Amabile et al.
(1996), Csikszentmihalyi (1997, 1999) and John-Steiner (1997, 2015). Today’s par-
ticipatory view of creativity (e.g., Clapp 2017; Glaveanu 2010, 2014a, b; Hanchett
Hanson 2015) has built upon that early work as a synthesis, combining sociocultural
analysis, developmental psychology, and distributed cognition theory. A participa-
tory view of creativity moves away from the traditional focus on individuals and
ideation—and even away from the concept of group or collaborative ideation.
Instead, the focus of participatory creativity is on elaboration and integration of
ideas at both cognitive and social levels—all via the mechanism of participation.
Many social positions, commonly referred to as roles, contribute to this variety of
“work,” including formal and informal influencers, producers, and audiences, but
also teachers, confidants, and so on. Even adversaries, rivals, and adverse conditions
may be considered key actors in the development of creative ideas. From the partici-
patory perspective, artifacts, technology, and the natural and constructed worlds
also play crucial roles in the creative process.

Earlier views of creativity, focusing on the traits of purported “geniuses,”
assumed that ideas originated in the minds of individuals. “Having ideas” was the
goal of creativity. Participatory views, in contrast, assume that ideas are symbol
manipulations that originate in learning the symbol systems of one’s worlds! and
evolve through social and material interactions. In other words, the meaning of any
one person’s ideas is always mediated by existing symbol systems. Ideas exist in a

1“Worlds” are the patterns of meaning in which people participate. In other words: historically
produced and contextually specific symbol systems through which people make meaning. This
usage borrows from both Nelson Goodman’s (1978) views of constructionism and Rollo May’s
(1974) analysis of the creative encounter between people and their worlds.
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social space, not within the skulls and skin of individuals. Indeed, because symbols
are means of communication, both influencers and audiences are inherent to ide-
ation. Yes, many purported creative individuals may spend much of their lives
alone—working on manuscripts, paintings, experiments, or business plans. This
solitary work is often productive and important. From the beginning to end, how-
ever, they are not actually alone, but drawing on past collaborations (Sawyer 2007),
engaging with the tools and technologies of those who have come before them
(Glaveanu 2014a), and working in relation to an often complex polyphony of cur-
rent and historical audiences.

How, then, should we think of Confucius, Murasaki Shikibu, Leonardo da Vinci,
Sir Isaac Newton, Jane Austen, Madame Curie, Rabindranath Tagore, Maya
Angelou, Pablo Picasso, Frida Kahlo, John Coltrane, Madonna, Jay Z, and on and
on? Are they not creative geniuses?

Participatory views of creativity continue to recognize the importance of such
creative contributors—but reframe the analysis of their roles in a much broader arc
of creative idea development. This reframing of creativity prompts a shift in focus
focus from a Promethean narrative of brilliant individuals overthrowing social con-
ventions to individiuals taking up roles among an array of actors who contribute to
the evolution of their worlds through various social positions. Singular individuals
may commit extraordinary energy and resources to put together, reapply, and cham-
pion particular ideas and points of view, and those individuals are important. That
being said, in every instance of invention and innovation, such individual work
paints little more than a portion of the whole picture. If the interest of creativity
theory is to prop up unrealistic views of rugged individualism inherited from nine-
teenth century Romanticism via the American Cold War (Hanchett Hanson 2015),
the current ideational focus of creativity as divergent thinking, social personality
traits, giftedeness, genius, or sudden insight might do the trick. But to understand
how change occurs in individual points of view and social and material worlds over
time calls for a broader perspective.

Like the world of work—and in part because of its changing nature—education
has much to gain from a reframing of creativity as a dynamic, distributed, and par-
ticipatory process. Indeed, the educational need may be even more urgent than in
any other domain. Throughout the United States—and in many countries around the
world—*"“school” is largely based on learning driven by individual achievement.
This overwhelming emphasis on individual achievement within many teaching and
learning environments bleeds into conceptions of creativity in the classroom. (See
additional discussion in Dr. Hanchett Hanson’s Chapter on the ideology of creativ-
ity in this volume.) In this space creativity is too often seen as an individual capac-
ity. Such an individual focus on creativity, and a narrow focus on what creativity is,
sets up a scenario where some students may see themselves as more or less creative
than others, and some students may see themselves as not being creative at all. What
is needed here is a reorientation towards creativity that suggests that no students are
creative. Instead, all students have the opportunity to participate in creativity. The
primary means by which we suggest making this shift is to introduce a participatory
understanding of creativity that honors the diverse knowledge, expertise, background
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experiences, and sociocultural perspectives that all students bring with them when
they enter the classroom, and to show how there are various roles that each student
may play when they participate in creativity. By doing so, young people develop
dynamic profiles of participation that are unique to each individual.

The reframing we provide below describes the concept of participatory creativity
as a broader and more realistic perspective on creative work. First we offer a discus-
sion of the theoretical frameworks that serve as the basis for our reframing of cre-
ativity as a distributed and participatory process, then we present two examples of
participatory creativity in action, within two different learning environments.
Finally, we explore the limitations of our reframing of creativity as a distributed and
participatory process, including our suggestions for future research.

3.2 Theoretical Foundations

3.2.1 Sociocultural Systems Theory

One of the most influential theorists to move away from a focus on the individual
was Csikzentmihalyi (1997, 1999) whose social systems theory located creativity in
the tension between individuals’ ideas, the domains (symbol systems) in which they
worked, and the field (gatekeepers) who evaluated and integrated the work into the
domain. Here, the field is particularly important. These are the people who judge
whether or not ideas are of value, and therefore to be considered “creative.” Sawyer
(2012) expanded the view of the field to include informal audiences, and the partici-
patory approach has expanded this model even further. This view of creativity as a
judgment arising from social dynamics of many actors is fundamental to the partici-
patory approach.

3.2.2 Constructivist Developmental Theories

The early-twentieth-century constructivist theories of Piaget and Vygotsky have
had enormous influence on developmental psychology. Analyses of creative devel-
opment have also come directly from their work. John-Steiner and Moran (John-
Steiner 1997, 2015; Moran and John-Steiner 2003) have advocated a Vygotskyan
view of creative development, emphasizing the role of social context in creative
thinking. People develop by internalizing concepts and practices from their social
context, including language, customs, aesthetics, notation systems, ethics, and so
on. Then they externalize what they learn, expressing themselves through those
same meaning systems. In other words, development is socially situated from begin-
ning to end. Gruber et al. (Gruber and Davis 1988; Wallace and Gruber 1989, 1999)
came to similar conclusions in extending Piaget’s theories to lifelong creative
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development (the evolving systems approach). These researchers studied creativity
as a form of work, a complex behavior with different goals, settings, resources, and
personal styles in each case. Through case-study analysis of famous people, these
researchers concluded that individuals develop a sense of creative purpose, distinc-
tive points of view, habits of work, and personal styles over time in a dialectical
relationship to the work itself. At its core that work is an organization of resources
and always embedded in personal and sociohistorical worlds.

3.2.3 Distributed Cognition

Gruber’s systemic view of individual development, Vygotsky’s dialectics of devel-
opment in sociohistorical contexts, and Csikszentmihalyi’s social systems theory—
all of these situate creativity in social and material interactions well beyond the
confines of the human skull. Still, the break has not been clean. Old inside-the-head
cognitive frames have persisted alongside the alternative views. The last piece of the
puzzle is, then, distributed cognition theory itself.

One of the most influential theorists of distributed cognition has been Edwin
Hutchins. Hutchins’ analysis of the navigation crew of the USS Palau provided a
paradigmatic example of distributed cognition (Hutchins 1995). No one on a ship
knows everything that is going on, not even the Captain. The ship is navigated
through people interacting with each other and the technologies of the ship itself
(e.g., radar, positioning technologies, etc.). When something goes awry, like an
equipment failure, the crew-ship system may have to improvise. Hutchins’ research
showed how new solutions emerged from both the interactions of the crew with the
ship and the interactions of the crewmembers with each other. The thinking was,
thus, distributed temporally, socially, and materially.

People do not have to be faced with navigating a naval escort carrier to experi-
ence the distribution of thought. Creativity researcher Keith Sawyer and his associ-
ates (Sawyer 2010, 2011; Sawyer and DeZutter 2009) have built on experiences in
improvisational theater and jazz performances to analyze the social emergence of
creativity. Even the most celebrated “creative geniuses” worked in analogous
ensembles. For example, Freud’s inner circle met regularly to discuss ideas, review
cases and, as a group, literally develop the theories and techniques of psychoanaly-
sis. Furthermore, Freud, his colleagues, and critics worked in the material world.
The material distribution of thought is particularly important for creativity research.
Staying with the Freud example, without letters and books and journals, his ideas
would not have spread to those he influenced during his life, much less to people
today, more than 80 years after his death. Without the trains that influenced so much
of the nineteenth and early twentieth centuries, there would not have been annual,
international psychoanalytic conferences. Just as Hutchins analyzed constant inter-
action between the social and material distribution of thought on the USS Palau, the
material world plays crucial roles in creative thinking. Books, letters, technologies,
works of art, and so on, are actors in the creative process (Glaveanu 2014a; Latour
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2005). They store and carry messages across time and space. They accommodate
some kinds of work and resist others. They do not have intentions but can carry and
inspire them, making the communication and understanding of intention possible.

3.3 Participating Roles

According to the theories described above, thought and the distribution of thought
have emergent structures. Participation itself also has structure, commonly called
roles. These are constructs that loosely codify social positions? and mediate the
individual and the social, facilitating participation in change. “Artist,” “agent,”
“friend,” “reviewer,” “CEQ,” “Creative Director,” and “teacher” are such roles for
which community norms exist. They affect how people relate to each other, the
resources available to them and what will be considered responsible, remarkable,
and scandalous behavior. People take up their roles in different ways and sometimes
to unexpected ends, however. In other words, although roles are learned and recog-
nizable social positions that help define interactions, they can also provide unex-
pected affordances.

Roles come in groups. A fundamental point of the participatory approach to cre-
ativity is that the world stage does not accommodate true “one-man” shows. (Even
the literal theatrical version requires an audience, writers, funders, promoters, and
many crew members to focus everyone’s attention on the seemingly solo performer.)
One way roles are grouped is through complementary positions. For example,
teachers work with students, editors work with writers, gallery owners with artists
and collectors. Building on the work of George Herbert Mead, Martin (2013, 2014,
2015) has studied how people who do extraordinary work take up roles and develop
styles of roles in relation to both particular individuals in their lives (e.g., family,
teachers, mentors, etc.) and general others (e.g., historical figures, pop culture icons,
community members, etc.). People learn, not just their role but also the complemen-
tary roles. Teachers draw on their experiences as students. Often, gallery owners
are, or have been, artists. Editors know good writing from being readers and may
coach writers based on their own experience of writing.

2Today, many theorists avoid the term role, analyzing instead social positions. That approach
emphasizes the enacted and physical aspects of social interactions. While recognizing the legiti-
macy of these points, here, the authors have chosen a different strategy. Because creativity theory
is so often applied in everyday settings with non-academic practitioners (e.g., students and teach-
ers), we have chosen to use the more common term of role, while acknowledging the need to
research the physical instantiation of roles. Another reason for this strategy is that participatory
creativity includes analysis of material actors. In everyday speech, discussing the roles of technol-
ogy and nature makes sense; whereas, discussing the social position of material actors stretches the
meaning of terms beyond what we consider helpful.
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Beyond complementary pairings, the social organization of any domain comes
with a full cast of roles. For example, the domain of music today includes compos-
ers, lyricists, performers, producers, agents, record companies, online streaming
organizations, reviewers, pirates, fans, and consumers, plus everyone involved in
concert venues, ticket sales, instrument manufacturing and on and on. In analyzing
any specific creative contribution, three general types of roles are of interest: pro-
ducers (those who lead the charge, including the individuals formerly called “cre-
ators” or “creative geniuses”), the influencers from whom producers draw, and the
multiple audiences they address.

Note that the same person can, and usually does, take up many roles in the cre-
ative process—the building, integration, and interpretation of ideas. Professional
writers often write book reviews, theorists often write peer reviews, and gallery
owners may also be artists. In the online space, one may contribute content to a
digital platform, like or comment on the contributions of others, or even download,
hack, and re-upload content originally contributed by others (Duncum 2013). This
is common practice amongst young people and adults throughout the social media
sphere. The dynamism of roles moves, then, along several axes, including comple-
mentary positions, influencer-audience oscillations and stylistic shifts. The com-
plementary roles that Martin analyzed using Mead’s theories are relatively stable
social positions in any given situation. People tend to progress from student to
teacher of an art or act as writer or editor on a given project. Influencer and audi-
ence roles, in contrast, can be very hard to parse. One’s teachers are influencers but
also tend to become internalized audiences, if not an active audience in the external
world.

Note also, the same person will take up the same nominal role in different ways,
depending on context. To continue the theatrical analogy, characters may evolve or
simply act differently in different scenes, revealing the individual within the role. In
everyday life, the same teacher may be nurturing in some situations, unbending on
standards in others, and dismissive of inadequate work in yet others. Each role is,
thus, only loosely codified within social traditions. A role is not just a set of expecta-
tions, responsibilities, and limitations but also offers affordances that different peo-
ple use in different ways, and the same person may use in different ways at different
times.

Finally, material worlds play roles in all of these interactions. What is communi-
cated, how it is communicated, to whom, how quickly, and across what timespans
and distances—all of these are strongly influenced by technologies and artifacts.
The inspiration that Basquiat gives an artist could not be conveyed without physical
form, his paintings—and Basquiat could not have made the paintings he did without
the tools and materials he worked with, nor without the technologies and artifacts
associated with the culture he worked within. To analyze creative work without
attention to the roles of technologies and material actors is to leave out much of the
picture, both figuratively and literally.
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3.4 Biographies of Ideas

One way to shift the focus of creativity research from individual ideation to broader
social and material systems is to organize the analysis around the biographies of
ideas (Clapp 2017) that come to be seen as “creative.” These ideas have histories to
which many people contribute. At different points one or another person may take
leadership, pulling together resources and ideas and taking risks to make a distinc-
tive contribution, but creative ideas are never finished.

For example, Darwin’s name has become eponymous, a synonym for evolution.
However, his contribution of natural selection was only one beat in an already well-
established debate about evolution (Gruber 1981). The environment in which
Darwin matured already included the concept of evolution. (Darwin’s own grandfa-
ther, Erasmus Darwin, was an evolutionist and naturalist Jean-Baptiste Lamarck
had put forth a theory of evolution.) While Darwin’s contributions significantly
advanced evolutionary theory, this work would not be so powerful without the later
contributions of genetics and of all of the research applying his ideas—and taking
issue with it—that continues today.?

A similar story may be told about the relationship between Dr. Martin Luther
King, Jr. and the Civil Rights movement. Like the association of Darwin and evolu-
tion, King has long been deeply associated with the Civil Rights movement of the
1960s. It is not a stretch to say that, in popular speech and rhetoric, King has even
been portrayed by many as being the father of this movement. But a more careful
look at the Civil Rights movement reveals that, like Darwin, King’s work in this
arena drew upon longstanding historical roots and social momentum. Indeed, the
work of the Civil Rights movement did not conclude with the Civil Rights Act of
1964, but instead carries on to this day. While King played a prominent role in the
Civil Rights movement—and Darwin a prominent role in the development of evolu-
tionary theory—both arenas were richly filled with a host of other actors before,
during, and after these two men made their contributions.

One of the key advantages for developing the biographies of ideas is the power
that this approach has to make the creative process visible. More individual-based
orientations towards creativity retain a sense of mystique, as they fail to make cre-
ativity visible. By contrast, describing the biography of an idea reveals not only the
various forms an idea assumes as it takes shape in the world, but also the various
actors who have contributed to the development of an idea along the way.

3 Interestingly, that work includes using evolution as a paradigm for cognitive and social dynamics
of creativity (see for example Perkins 2000 and Simonton 1999).
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3.5 Participatory Creativity and Educational Practice

While it is useful to bring the concept of role to an analysis of the development of
creative ideas from academic and historical perspectives, shifting the creativity nar-
rative in the direction of a more participatory perspective has no greater urgency in
the world than it does within the educational sphere. It is here that young people
develop an identification with—or become alienated from—creativity in ways that
have lasting effects. It is therefore imperative that young people become cognizant
of the many roles they may play throughout the process of creative idea develop-
ment. The biography of an idea approach to describing participatory creativity has
the power of making creativity visible in the classroom. By making creativity visi-
ble in this way, young people may better see how they, too, may participate in cre-
ativity in various ways.

3.5.1 Profiles of Participation

As with historical figures, students in classrooms also take on multiple roles, but it
is important to note that these roles are flexible and dynamic, not rigid, narrowly
defined, or fixed. The roles that young people play when they participate in creativ-
ity are often informed by their strengths, as well as their background experiences
and sociocultural perspectives. We call the variety of roles a student is apt to play in
the creative idea development process the student’s current profile of participation.

Utilizing the biography of an idea approach, one may develop a sensitivity to the
various roles one plays in the development of creative ideas by noting moments of
significant participation. This concept does not require difficult methodologies, just
awareness of and attention to role dynamics. Because role profiles evolve over time
and across contexts, the awareness is more important than measurement precision—
at least in actual educational settings. The point is for teachers and students to (a)
appreciate all contributions, (b) be aware of each student’s strengths, and (c) also be
attuned to opportunities to make contributions from roles they have not yet explored.

Each young person’s profile of participation is unique, and there is no limit to the
variety of profiles of participation that may be expressed by young people when
they participate in the development of creative ideas. From this perspective, young
people can participate in creativity, rather than “having” creativity. In the participa-
tory framework, being creative is not a relevant question. No one has creativity,
because creativity is always socially situated. No one is creative for the same rea-
son, but also because there is no one way to be creative. Quite intentionally, partici-
patory creativity suggests a move away from a possessive view of creativity, towards
a participatory view that honors the knowledge, expertise, background experiences,
and sociocultural perspectives that all young people bring to their work in the cre-
ative classroom.
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3.5.2 Encouraging Creative Identity

In addition to students’ roles in the classroom, there is the question of identity. Like
many adults, many young people have grown up with an understanding of creativity
from a traditional, individual-based perspective that centers on eminent individuals
who have achieved a degree of “greatness” for their accomplishments in a particular
field or profession. Within the participatory framework, these individuals remain
important, now viewed as significant actors within broader narratives. As Corazza
(2016) has suggested, the amount of resources put toward creative pursuits is an
important factor in identifying creative activity—discussed here as participation in
the biographies of creative ideas. The amount of energy and resources that young
people commit to invention and innovation is certainly key to students’ personal
identification with creative work, but to be realistic, these commitments must be
understood as part of larger social and material worlds. In education, this under-
standing can emerge from how key historical innovations are presented.

Within many teaching and learning environments, the social and material dynam-
ics associated with participatory creativity can be easily overshadowed by the
“greatness” of historical individuals heralded for their genius, originality, and cour-
age within a particular curriculum. While such creative individuals are often pre-
sented as role models for young people, because of the greater-than-thou ways in
which these individuals are framed, growing up to be a creative genius like fill-in-
the-blank can seem daunting, if not entirely out of reach. This issue is compounded
by the racial and gender bias towards white male creative icons (e.g., Albert Einstein,
Vincent Van Gogh, Charles Darwin, Steve Jobs, etc.) who literally do not look like
the majority of young people in many schools. The emphasis on a particular set of
skills, cognitive abilities, or character traits of a particular individual may further
estrange young people who do not see themselves as being talented or “gifted” in
these same ways. Some educators, however, have found opportunities to teach
young people about creativity from a different, more inclusive, and more accessible
perspective.

3.5.3 Reframing Creativity as a Participatory Process
in Elementary School

One such educator is Julie Rains. Julie teaches within a media center at a public
elementary school in the suburbs of Detroit, Michigan. Throughout her work as an
educator Julie has engaged with young learners with special needs, as well as within
integrated classrooms where young people of various ability levels have come
together. As part of the third grade curriculum at her school, Julie’s colleagues have
taught a unit on Henry Ford as a part of Michigan history, coupled with a unit about
biographies—where the life story of Henry Ford often plays a role. Teaching about
Henry Ford makes great sense for Julie’s colleagues, as he was an instrumental
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player in the development of the automobile industry that had been a driver of the
Motor City economy for many years. Being in such close proximity to Detroit,
Henry Ford has been framed not only as an outstanding creative individual, but also
as a part of the students’ history.

Julie understood that creativity is not an isolated human endeavor, but rather a
distributed and participatory process. Her concern was that given the individual
focus of the unit on Henry Ford, students at her school might develop a great man
understanding of creativity that emphasized eminence and even giftedness, which
might actually alienate many young people from participating in creativity. She was
also conscious that the story of Henry Ford was a story about the accomplishments
of one white man,* and therefore was eager to disrupt the “dead white guy” bias that
is pervasive throughout the dominant creativity narrative. To do this, Julie began to
teach a counter-narrative that was equally relevant to her students and their local
history. Instead of teach a unit on the biography of Henry Ford, Julie developed a
unit exploring the biography of the idea Henry Ford was most known for: mass
production.

Julie found a wealth of resources she could use to teach her unit on mass produc-
tion (e.g., books, local museum exhibitions, online resources, etc.). Many of these
resources included a mention of Henry Ford as a participant in the development of
the idea of mass production—perhaps even as a prominent contributor—but they
also included mentions of a wealth of other actors, materials, environments, and
societal issues that all contributed to the development of the process of mass pro-
duction. By teaching her unit about the biography of mass production, Julie was
able to (a) debunk the great man myth associated with traditional, individual-based
understandings of creativity, (b) provide her students with more of a systems-based
understanding of the development of creative ideas, (c) situate Henry Ford within
that greater system, (d) show her students that there were multiple ways to partici-
pate in the development of a creative idea, and (e) provide her students with an
understanding that they, too, could participate in creativity (Fig. 3.1).

To follow up on this initial experience, Julie intends to have her students develop
biographies of themselves as individuals, including an investigation of how they
have participated in creativity in the past. She intends to have her students use this
information to build their own profiles of participation. Having individually identi-
fied their own profiles of participation, Julie will then introduce her students to a set
of design challenges that they will engage with, understanding that each of them
have a unique suite of talents, skills, and cultural perspectives that they may lever-
age individually, and within groups, as they pursue this work.

Julie’s reframing of creativity as a participatory process is a powerful example of
how introducing young people to the distributed and participatory nature of creativ-
ity—as opposed to an act of individual genius—may empower young people to see
themselves as creative agents in the world—each of whom have their own unique

*Julie and her colleagues note that many accounts indicate that Henry Ford held racist and antise-
metic beliefs, which further complicate him as an icon for aspiring young people of various racial
and religious backgrounds.
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Fig. 3.1 Students working with Julie Rains watch a video describing the development of mass
production and the auto industry

profile of participation, and each of whom are capable of participating in invention
and innovation through their interactions with others.

3.5.4 Engaging Young People in the Development of Creative
Ideas in High School

Another example of participatory creativity in action comes from Jodie Ricci and
her colleagues Rick Tate, Nick DiGiorgio, and Rennie Greenfield. Jodie and her
colleagues are educators at the upper school (grades 9 through 12) at an independent
pre-K through 12th grade school in the suburbs of Cleveland, Ohio. At the tail end
of each academic semester, just as the attention of the average high school student
starts to wane, 9th through 12th grade students at the school where Jodie and her
colleagues teach take a single course for 3 weeks, earning a semester’s credit. These
immersive courses, known as “intensives,” provide students with an opportunity for
in-depth study of a topic. While the variety of intensive experiences that young
people may engage in varies, the particular intensive that Jodie, Rick, Nick, and
Rennie have developed explicitly focuses on participatory creativity. Throughout
these 3 weeks, the students in the creative process intensive engage in an idea devel-
opment process that is structured around a guiding question. During the fall 2017
run of the creative process intensive, the guiding question that Jodie and her col-
leagues chose for their students was: “How might we use the next three weeks to
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create something that makes our community more effective, efficient, beautiful,
ethical, or more Ve

During the first week of the creative process intensive experience, students self-
organized into project teams to conduct research and develop initial ideas geared
towards addressing the intensive’s guiding question. At the same time, the students
in the intensive also read seminal texts supporting the theory of participatory cre-
ativity, including sample biographies of ideas that have been developed in other
teaching and learning environments. This theoretical grounding in the core tenets of
participatory creativity was meant to help students understand the academic under-
pinnings of the process that they were about to engage in, while also scaffolding
their idea development.

During the second week of their intensive experience, the students engaged in an
“expedition.” The expeditions for each intensive have been designed to provide stu-
dents with real world experiences so that they may connect their learning to every-
day life, engage with experts, and share their work outside of the classroom. During
the fall of 2016 and 2017, the creative process intensive expedition entailed a trip to
the Boston/Cambridge area to meet with creativity researchers at various universi-
ties and institutes of technology, to tour school programs that enact distributed and
participatory approaches to creativity, and to visit museums, theater companies, and
innovative businesses that maintain a creative stance towards their work. All the
while, students presented the ideas they were developing and received feedback
from the various professionals they encountered. When the students presented their
ideas, they did so by describing the biography of their idea development process.
This process entailed the many twists and turns that their ideas had undergone in the
short span of the intensive program, including the various actors who had contrib-
uted to the development of their ideas, and the ways in which they had individu-
ally—and uniquely—participated in the process.

During the final week of the creative process intensive, the students continued to
hone their ideas, prototype any products or services associated with those ideas, and
further presented their ideas and received feedback. Though not a requirement for
the intensive, the end result of this work often took the form of a proposal for change
submitted by the participating students to their school administration and/or student
faculty senate, for potential implementation of their ideas on campus (Fig. 3.2).

One of the most interesting aspects of this work has been the degree to which the
students’ ideas changed in the short span of just 3 weeks. Taking a participatory
approach to creativity has helped the students understand that the ideas that they
have developed through this intensive experience exist in a social space. Indeed, the
project teams developing these ideas have developed a sense of purpose and invest-
ment in their work, but because they understand that the ideas they have developed
exist in a space external to themselves, they do not feel overly protective of them—
nor unnecessarily proprietary. For this reason, they were comfortable hacking their

SThis is a tweaked application of the “Imagine If...” thinking routine designed by the Agency by
Design research initiative at Project Zero. For more information about Agency by Design and the
Imagine If... thinking routine, see: http://agencybydesign.org
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Fig. 3.2 Students working with Jodie Ricci, Rick Tate, Nick DiGiorgio, and Rennie Greenfield
map out the biography of their idea over the course of their school’s creativity intensive
experience

ideas, or entirely letting their ideas go and developing new ones based on the influ-
ential feedback they received throughout the process.

The creative process intensive experience that Jodie, Rick, Nick, and Rennie
have structured for their students merges participatory creativity with project based
learning, maker-centered learning, and design thinking. Though these different
approaches to practice are in the mix, the core tenets of participatory creativity are
foregrounded for the students. In particular, the students have explicitly framed the
story of their idea development as the biography of an idea, they have actively
sought out ways to make their idea development process be as distributed and as
participatory as possible, and they have been cognizant of the unique ways they
each participated in the development of their focal ideas within their diverse project
teams. Along the way, participating students constructed—and reconstructed—their
profiles of participation.

Like Julie’s work in Michigan, the creative process intensive experience that
Jodie and her colleagues have structured for their students in the suburbs of
Cleveland, Ohio offers a powerful example of how a reframing of creativity as a
distributed and participatory process may support students in seeing themselves as
active agents of change, while also helping each student understand, appreciate, and
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develop his or her unique profile of participation. Having established one’s own
profile of participation by engaging in a structured idea development process, it is
hoped that the students who participate in this intensive experience will bring what
they have learned about their unique profiles of participation to bear on their other
learning—and life—experiences.

3.6 Avoiding the Pitfalls of Participatory Creativity: Don’t
Go Back to the Box

The examples described above show how participatory creativity can be effective in
classrooms. But focusing on the roles that young people play during participatory
creativity learning experiences is not without its perils. The main challenge here is
that a naive focus on role may lead one to pigeonholing historical actors—or flesh
and blood students—as being uni-dimensional players within the narrative of the
biography of an idea. To do so would be to overlook the dynamic nature of partici-
patory creativity, and to potentially limit or thwart the learning experiences young
people (and adults) may have by engaging in this work.

This prospective misinterpretation of the function of role in a participatory
reframing of creativity resonates with misinterpretations of other theories of mind
as applied to education, namely, Howard Gardner’s (1983) theory of multiple intel-
ligences. As the field of psychology bucked at the release of Gardner’s theory of
multiple intelligences in the 1980s (see, for example, Schaler 2006, Howard
Gardner Under Fire: The Rebel Psychologist Faces his Critics), educators rejoiced.
The reason for their enthusiasm was that Gardner had presented a theory that
affirmed what educators had known all along: that young people are smart not just
in one way, but in many different ways. Gardner’s original theory offered eight dif-
ferent intelligences, each of which had to meet a set of criteria.® However, despite
their enthusiasm, many educators misinterpreted Gardner’s theory when they
applied it to their home teaching and learning environments. The greatest pitfall was
to use Gardner’s theory to pigeonhole learners by labeling them as having one or
another type of intelligence/being one or another type of learner (Groff 2013). For
example, an educator may look across his or her classroom and determine that
Jenny is a visual-spatial learner, Malcolm is a logical-mathematical learner, and
Maria is a bodily-kinesthetic learner. At the least, putting students into these nar-
rowly defined cognitive boxes was a misinterpretation of Gardner’s theory that lim-
ited the potential of young learners. At the worst, Gardner’s theory was applied with
a racist lens, providing greater breadth of potential for white students than for their
fellow learners of color. But the theory was never meant to be applied in this way.
Gardner (1993) suggested that all people have all of the intelligences in different
measures. Jenny may indeed exhibit great strength in visual-spatial intelligence, but

®Gardner’s original suite of intelligences has been expanded to include as many as ten, or more,
intelligences.
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she is also intelligent in many other ways. Every individual has varying strengths
and weaknesses across the multiple intelligences. Each individual’s unique arrange-
ment of strengths and weaknesses across the intelligences establishes what Gardner
referred to as a profile of intelligence (1993)—an approach borrowed here in the
idea of profiles of participation (Clapp 2017).

A similar misinterpretation can befall the function of role from the perspective of
participatory creativity. As we have noted in the past, “young people play various
roles when they participate in creativity, but those roles are neither fixed nor uni-
dimensional” (Clapp 2017, p. 42). From this perspective, we view the function of
role in a participatory creativity learning experience as being dynamic, fluid, and
multi-directional. Rather than pigeonhole young people and place them into role-
defined boxes, it is important to recognize that young people play various roles
throughout the process of creative idea development—and that these roles are fre-
quently shifting and changing.

3.7 Opportunities for Future Research

To support educators and their students in understanding and enacting participatory
approaches to creativity, further research will be essential. This opportunity space
yields multiple possibilities for expanding our understanding of participatory cre-
ativity, while at the same time further developing a participatory creativity “tool
kit.” To that end, below we address four potential areas for future research.

3.7.1 Develop a Research-Based Instructional Framework
Jor Participatory Creativity

The two vignettes described above offer rich examples of participatory creativity in
action. These two examples come to us from courageous educators who, through
their own ingenuity, have been able to find opportunities to interpret the theories
associated with participatory creativity and apply those theories to their classroom
practice. These two applications have some commonality, but they are also quite
different approaches to enacting participatory creativity in practice. What participa-
tory creativity most lacks is a research-based instructional framework that is both
accessible and actionable for educators working in a broad array of teaching and
learning environments. Here we are careful to use the word framework and not the
word curriculum. The reason being is that we believe a framework consists of core
concepts, general structures, and flexible educator resources that may be applied
across grade levels, learning environments, and content areas, whereas a curriculum
is more of a prescriptive tool designed to meet specific learning goals within
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specific learning environments. We envision a framework for participatory creativ-
ity as being far more flexible, and dynamic than a prescriptive curriculum designed
to meet the learning goals of a specific environment.

3.7.2 Develop Research-Based Documentation and Assessment
Strategies that both Support Student Learning and Make
Participatory Creativity Visible

It is widely the case in many countries that if new educational structures are to take
hold, they must be accompanied by well-founded documentation and assessment
strategies. Reservations about the drive to “test” every aspect of students’ learning
experiences are well-founded, but the need for assessments in education are also a
reality—especially those designed to support student learning. To that end, it is
necessary to develop research-based documentation and assessment strategies that
are formative in nature, while also being carefully designed to make creativity
visible.

3.7.3 Develop Research-Based Case Studies of Teachers
Placing Participatory Creativity in Practice

As useful as the descriptions of the two creative classrooms discussed above may
be, more and different case studies of participatory creativity are needed to serve the
greatest breadth of teachers—serving the greatest breadth of students. In this way,
educators across the curriculum and across the content areas will be able to see a
diverse set of examples of participatory creativity in action, before experimenting
with such approaches in their home teaching and learning environments.

3.7.4 Investigate the Interplay Between Participatory
Creativity, Roles, and Student Identity

Lastly, it is important to pursue further research on the relationship between partici-
patory creativity and identity. Of particular interest is the connection between pro-
viding young people with the opportunity to engage in creative learning experiences
in new and unexpected ways, and their identification as creative agents. The concept
of role will be essential to such studies. Does broadening the participatory nature of
creativity to multiple and fluid roles that young people may play correlate to greater
identification of young people as individuals with creative agency?
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3.8 Conclusion

Participatory creativity holds great potential for providing young people with a
counter-narrative of creativity in their worlds. From this perspective, individual ini-
tiative and commitment to creative work remain an important part of the distributed
development of creative ideas, but not in the heroic sense that more traditional,
individual-based creativity narratives suggest. By recognizing the many contribut-
ing roles of individuals and their interactions with the material world, participatory
creativity promises to empower students as they develop unique profiles of partici-
pation. This approach can provide young people with a new understanding of how
they can participate in creativity in ways that honor their unique skills, interests,
background experiences, and sociocultural perspectives. The benefits of this new
approach to fostering creativity through education also include supporting young
people as systems thinkers and helping them see beyond the race and gender biases
that are prevalent in the dominant creativity narrative.

More specifically, we have seen four advantages to the participatory approach.
First, reframing creativity as the biography of an idea allows young people to see the
distributed and participatory nature of creativity, and the various roles that actors
play throughout the development of creative ideas. This experience can help debunk
the myth of the lone creative (traditionally white male) “genius” for young people.
Second, a participatory reframing of creativity in the classroom allows young peo-
ple to define, redefine, and further develop their profiles of participation. In this way,
engaging in the tenets and work of participatory creativity alerts young people to
their own multi-dimensionality. Third, taking a participatory approach to creativity
in the classroom broadly opens creative participation to the widest breadth of stu-
dents, making creativity in education—and in life—more accessible and more equi-
table. Traditional, individual-based approaches to creativity, especially those that
narrowly define creativity as a certain set of skills, traits, or cognitive abilities, privi-
lege some students, while alienating a great many others. Lastly, despite its theoreti-
cal strength and practical implications, adapting a participatory view of creativity
may require an epistemological shift for many educators, researchers, parents, and
policymakers. This can be hard work. Nonetheless, that work is worthwhile. The
cases described here have shown that the payoffs of applying a participatory refram-
ing of creativity in one’s classroom practice can be much richer—and more acces-
sible and inclusive—than other orientations to supporting creativity in various
teaching and learning environments.
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Chapter 4 )
Emotions: The Spinal Cord of the b
Creative Thinking Process

Sergio Agnoli and Giovanni Emanuele Corazza

Abstract Inreviewing the huge effort made by the psychological research in defin-
ing the main components of the creative process and of the creative potential, rarely
we encounter models and theoretical frameworks considering emotional reactions
as main determinants of the creative process, except of the widely and broadly
defined concepts of motivation and mood. Emotional phenomena are usually
intended as strong (intrinsic or extrinsic) forces able to influence the creative think-
ing process, and in particular the cognitive processes sustaining idea generation. In
this chapter, we maintain that emotional phenomena are not simple influencers of
creative thinking, but that they are the spinal cord of the creative process. In consid-
ering emotions the core of the process, we sustain that emotional reactions are the
conditio sine qua non by which the creative thinking process can occur, or, in differ-
ent words, the necessary (although not sufficient) determinant of the process. On the
basis of the above, taking into account different theoretical approaches to the study
of emotions and adopting a dynamical systems framework, we intend to explain the
role of emotions in the dynamic emergence of the creative thinking process.

4.1 Introduction

Sometimes we appear to forget that human beings are intrinsically and fundamen-
tally emotional animals. Or better, we want to forget it. We strongly feel the neces-
sity to define ourselves as logical and self-defined cognitive actors. This despite the
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empirical and experimental evidences demonstrating that our thoughts and our
actions are characterized in any moment by limited cognitive resources (see for
example Ariely and Norton 2008; Kahneman 2011; Tversky and Kahneman 1983).
Psychological research on creativity is no exception. In reviewing the huge effort in
finding the main components defining the creative process and the creative achieve-
ment (e.g., Jauk et al. 2014; Hélie and Sun 2010; Lubart 2001), rarely we encounter
models and theoretical frameworks considering emotional reactions as main deter-
minants of the creative process, except for the widely used and broadly defined
concepts of motivation and mood (Amabile 1983; Amabile et al. 2005; Davis 2009;
Zenasni and Lubart 2002). Emotional phenomena are usually intended as strong
(intrinsic or extrinsic) forces able to influence the creative thinking process, and in
particular the cognitive thinking process sustaining idea generation. They are essen-
tially intended as mediators and moderators of the thinking process. Only recently
some valuable works explained the role of specific emotions on creative perfor-
mance (Baas et al. 2012; Silvia and Brown 2007), or the separate influence of affec-
tive valence and affective arousal on creative thinking (De Dreu et al. 2008),
suggesting an intrinsic importance of the emotional experience in the control of the
creative thinking process.

In this chapter, we suggest that emotional phenomena are not simple influencers
of the process, but that they are the spinal cord of the creative thinking process. In
this effort, we will concentrate on the individual thinker, leaving extension to social
creativity for future work. In considering emotions the core of the process, we posit
that emotional reactions are the conditio sine qua non the creative thinking process
can happen, or, in different words, the necessary (although not sufficient) determi-
nant of the creative thinking process. In formulating this strong assumption, we do
not want to suggest that creative processes occur whenever emotions are present in
human life. Human creativity cannot emerge without access to knowledge, without
interactions with social norms, without the use of some forms of intelligence, with-
out divergent movement in the thinker’s mind space, or without evaluation abilities.
All these elements together, however, may not be sufficient for the generation of an
original and effective idea in a human mind if we do not include emotional phenom-
ena into the process. In other words, we propose a change of point of view in look-
ing at creativity, a shift from a cognition-driven to an emotion-driven point of view.
This new perspective is intended to be included in a dynamical systems framework,
which would interpret the creative process as a self-organized system controlled and
driven by the emotional experience, as we will discuss in the body of this chapter.

The first step into this new proposal will be to outline the complexity of the emo-
tional phenomena as well as their roles for human beings. The aim of this explana-
tion is to enter inside the dynamics of the emotional phenomenology, in order to
comprehend its multi-componential nature. The appraisal theory will be in particu-
lar used as an explicatory approach to understand the emergence of emotions as a
consequence of self-organized interrelations between different components, and in
particular between cognitive and affective elements. The dynamical system theory
will be the natural framework hosting this explanation. The same theoretical frame-
work will also serve as an interpretative scenario guiding the explanation of the
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creative thinking process as a complex dynamic system. To this purpose the DIMAI
model of creative thinking (Corazza and Agnoli 2015) will be used as a reference
model. DIMALI, in particular, represents an acronym for five mental states, which
define, according to Corazza and Agnoli (2015) the creative thinking process: Drive,
Information, Movement, Assessment, Implementation. Within this scenario the role
of emotions for the emergence of creative thinking will be highlighted. How emo-
tions can control the creative thinking process and drive the emergence of potential
new and effective idea will be outlined. To this purpose, different examples will be
provided on how several components defining emotional reactions are able to drive
and control the shifts between different mental states within the creative thinking
process. Some key questions within the study of creative thinking will be addressed
through these examples. However, it worth highlighting that, given the complexity
characterizing the dynamic relationships between emotions and creative thinking,
this exemplification is not planned to give a comprehensive explanation of these
dynamics, but it is meant to provide a first illustration of the theoretical and explana-
tory utility of an emotional dynamical approach to the study of creative thinking.
Finally, considerations on the impact of this new approach on the research and edu-
cation of creative thinking will be provided.

4.2 Emotions: Multi-componential Controllers

But what are emotions? A broad definition has been proposed by Scherer (2009,
p- 3459), who claims that: “emotion is a cultural and psychobiological adaptation
mechanism which allows each individual to react flexibly and dynamically to envi-
ronmental contingencies”. Under this definition reside four basic attributes of emo-
tions, which are uncontrovertibly accepted in the emotion literature (Frijda and
Scherer 2009): (i) emotions emerge when something relevant happens to the organ-
ism, having a direct relation with its goals, values, or general well-being; (ii) emo-
tions prepare the organism for important events, producing states of action readiness
(Frijda 2007); (iii) emotions engage the entire person, requiring action suspension
or urging action accompanied by preparatory tuning of the somato-visceral and
motor systems; (iv) emotions bestow control precedence on the states of action
readiness, in the sense of giving priorities in the control of behaviours and
experiences.

Therefore, emotions are organism’s controllers which entail the involvement of
five distinct components (Scherer 1987, 2001): appraisal, i.e., a cognitive compo-
nent; action readiness, i.e., a peripheral efference component; goal-oriented motiva-
tion, i.e., a motivational component; overt actions, i.e., a motor expression
component; and subjective feelings, i.e., a phenomenological component. We
observe emotion when an episode interrelates and synchronizes all or most of these
components in response to the evaluation of external or internal stimuli relevant to
the organism well-being. Clearly, these attributes highlight the intrinsic overlap
between cognition and emotion. Years of research proved that emotional and
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cognitive phenomena are often separated only for conceptual reasons, but that they
are most of the time hardly distinguishable from one another. The inextricable over-
lap between cognitive and emotional phenomena has led to the modern constructiv-
ist theoretical frameworks, which state that emotions are not special mental states,
but rather that they are continually modified constructive processes involving basic
psychological ingredients, which are not specific to emotion (Feldman Barrett 2017,
Gross and Feldman Barrett 2011).

If we had to find a basic role exerted by emotions in human and animal life, we
could sustain that they are the multi-componential controllers of our relationships
with the world. Starting from the most basic approach/avoidance behaviours, react-
ing with promptness to safe/unsafe stimuli from the world, emotions allow to under-
stand (or to estimate) the nature of those stimuli, to act with respect to the stimuli,
and to communicate to the external world our disposition towards those stimuli. In
other words, emotions are emergent acts of meaning-making in our relation with the
world (Gross and Feldman Barrett 2011).

4.2.1 Appraisal Theories and Stimulus Evaluation Check

Let us consider an example of this controlling role exerted by emotions over our
relationship with the world. The example is offered by the appraisal approach.
Appraisal theories of emotions propose that emotions are adaptive responses which
emerge from the evaluation of features of the environment that are important for the
individual’s well-being (Moors et al. 2013). While the first approaches within this
theoretical framework (Lazarus 1982, 1984) essentially tried to explain emotions
through cognitive processes, basically emphasizing the supremacy of cognition
over emotion, the following propositions within this framework tended to describe
the emergence of the emotional phenomena through the use of dynamic elements.
Contemporary appraisal approaches are componential in nature in that they view
emotions as involving changes in several organic components and systems.
Emotions are therefore processes where changes in one component feed back to
other components. For example, changes in the appraisal of an event may produce
changes in the physiological response, which, in turn, can lead to a change in the
appraisal itself, both directly and indirectly (through other components).

Here we will in particular refer to the stimulus evaluation check approach pro-
posed by Scherer (2001), which considers the appraisal as a process of multilevel
sequential checking. This theory explains the differentiation of emotional states as
the result of a specified sequence of Stimulus Evaluation Checks (SECs). SECs are
a set of criteria underlying the assessment of the significance of a stimulus for the
organism (Scherer 2001), which are organized according to four appraisal aims:
relevance, checking how relevant is the event for the organism; implications, check-
ing the consequences of the event and how much it can impact organism wellbeing;
coping potential, checking the coping abilities to face the event and its conse-
quences; normative significance, checking the meaning of the event with respect to
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individual’s self-concept and social norms. For the purposes of the present chapter,
we will limit our action to consider the first appraisal objective, relevance, which, as
we will see, is not irrelevant for creativity.

An organism is constantly scanning the environment to check whether the occur-
rence (or the lack of occurrence) of an event requires deployment of attention, more
information processing, interruption of an on going activity, etc. Our relation with
the (external or internal) environment is organized according to a progressive incre-
mental complexity following specific evolutionary patterns and sequences, starting
from a very basic somato-sensorial level to more complex conceptual levels
(Leventhal and Scherer 1987). Relevance checking makes no exception. At the most
primitive level in the appraisal of relevance, a novelty check can be found. Starting
from sensory-motor processing, any sudden stimulus is likely to be detected as
novel and attracting attention (the classic orientation response). Beyond this basic
level, novelty evaluation can differ greatly for different species, individuals, situa-
tions and depends from previous experience and familiarity with the stimulus. On
the most complex level of processing, novelty check can be based on predictability
evaluations (based on the observation of regularities from the world).

The following evaluation level is based on the intrinsic pleasantness check. This
check determines the fundamental reaction of the organism, liking/pleasantness
feelings, leading to approach behaviour, or dislike/aversion, leading to avoidance
behaviour. The intrinsic pleasantness check has been defined by Scherer (2001) as
independent from the goals or momentary state of the organism, but as an intrinsic
feature of the stimulus itself.

Orthogonal to this check is the goal relevance check, which defines the perti-
nence and importance of the stimulus for the present hierarchy of goals or needs.

These three sequential and different SECs define the relevance of a stimulus for
the organism, dynamically and interactively organizing the emotional experience.
No modular or predefined experience arises from this dynamic emergence of the
emotional experience; on the contrary, emotions emerge as the products of subjec-
tive and situational evaluations of the relationship with the (external or internal)
world.

4.2.2 Emotions in the Dynamical System Framework

Scherer (2000, 2001) proposes the invariance of the sequence of appraisal checks
defining the evaluative or cognitive component of emotions, while bidirectional
relationships exist between appraisal, feeling, motivation, action readiness, and
expressive components. The relationships between appraisal and the other emo-
tional components define a dynamic interaction in which appraisal sets in motion
other components and reacts to feedback from other components, in order to drive
the adaptation to a given context or situation (Camras and Witherington 2005).
Scherer’s approach resides within the dynamical system framework, which repre-
sented a true innovation in the study and analysis of emotional phenomena (Fogel
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etal. 1992; Lewis and Granic 2000). Emotions emerge in this theoretical framework
as self-organized systems of interacting components within contextually situated
social interactions. New emotional episodes happen when stable emotional patterns
break down as a consequence of a critical change in one of the emotional
components.

Emotions are however not chaotic ensembles of components, but recursive and
stable emotional structures that can be recognized socially and culturally (e.g., basic
emotions such as anger, surprise, happiness, sadness, disgust). Indeed, emotional
components self-organize into more or less stable patterns (attractors) that manifest
a large number of minor variations. Because of the recursiveness and apparent
invariance in some emotional patterns across time and space, some authors argue
that self-organization in emotions is hard-wired and finds its roots in evolutionary
pre-specified processes (Izard et al. 2000). True emergence in the sense of genera-
tion of new forms without pre-specified instructions would seem to be hardly appli-
cable to emotions. On the other hand, self-organization seems to be applicable in the
context of cognitive-affective interactions, where appraisal components operate as
monitoring systems for the organization of other systems (Camras and Witherington
2005): this will be our working hypothesis.

4.3 The Creative Process as an Emotion-Driven Emergent
Process

The study of creative thinking, as defined by an ensemble of components the inter-
actions of which lead to the emergence of potentially original and effective products
(Corazza 2016), can highly benefit from the use of a dynamical system framework.
In particular, in the following, we will look at the creative thinking process follow-
ing a series of prescriptive steps proposed by Thelen and Smith (1994, 1998), as a
specific strategy of investigation within the dynamical system framework. Using
this approach we will discover the dynamic relationship between the emergence of
emotional reactions and the emergence of new ideas.

Step 1 of the investigation strategy is to establish a collective variable for the
study, which is any observable variable that reflects the state of the system. Through
the measurement of this variable, the interrelationships between the lower-order
components of the system can be identified. Any collective variable can assume a
variety of states that emerge from the interactions between the components of the
system and which the system seems to be attracted by. Step 2 requires the identifica-
tion of the attractor states which characterize the collective variable across different
times and conditions. Step 3 involves the mapping of temporal stability and changes
in the collective variable, either through a microgenetic analysis of the variable in
real time or by a longitudinal analysis distributed over a longer period of time.
Through this analysis a trajectory is established for the collective variable. Step 4
requires the identification of the phase transitions (or phase shifts) within this
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trajectory, i.e., when the system transitions from one attractor state to another. Step
5 involves the identification of the factors underlying these transitions; in other
words, the control parameters whose quantitative changes destabilize the relation-
ships between the components of the system leading to a phase shift which con-
duces to the establishment of a new stable pattern of interrelations. Step 6, finally,
requires the experimental manipulation and investigation of the control parameters
in order to explore the dynamics of the system.

4.3.1 Investigating the Creative Thinking Process in Five (Out
of the Six) Steps

Step 1

The creative thinking process represents the highly complex collective variable to
be studied. The creativity literature presents indeed a long tradition about the mod-
elling of the creative thinking process (Lubart 2001), as a system composed by a
multitude of lower order interacting variables. This tradition has been inserted in the
cognitive approach to creative thinking. Representatives of this tradition are the
four-stages model by Wallas (1926), the articulation of the mental abilities by
Guilford (1950), the eight dynamic stages in the model by Mumford et al. (1991),
or the Geneplore model (Finke et al. 1992). All these models describe the process
leading to the generation of new ideas, passing through different states or stages
attracting the thinker’s mind. We do not intend here to propose a new model to con-
ceptualize the creative thinking process, but we will enter in this theoretical tradi-
tion in order to understand whether a dynamical system framework can offer new
insight on the creative thinking process and in particular on the role exerted by
emotions in the emergence of new ideas.

In doing so, we will use the DIMAI model (Corazza and Agnoli 2015; Corazza
etal. 2016) as a reference to look at the creative process through a dynamical system
framework. The DIMAI model represents indeed a functional description of the
creative thinking process that could be applied to any knowledge domain. This
model will help us to identify the lower-order components of the system as well as
the attractors states, the trajectories, and controllers of the process. DIMAI will be
therefore here used as exemplary container, in that it has been proposed as a theo-
retical model that should encompass all the previously mentioned cognitive
approaches (Corazza et al. 2016).

From Step 2 to Step 4

In the description of the DIMAI model we intend to define some attractor states in
our collective variable (Step 2) as well as to map moments of stability and changes
into the system (Step 3) and the phase transitions (Step 4) from one state to another,
determining possible trajectories. This will appear as a sort of journey into the
thinker’s mind, proposing a dynamic model to understand the emerging and realiza-
tion of new ideas.
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Fig. 4.1 The DIMAI model of the creative thinking process and some examples of possible emo-
tional mechanisms controlling the process

The five mental states of the DIMAI model, Drive, Information, Movement,
Assessment, Implementation (Fig. 4.1), represent the attractor states which define
the creative process, characterizing therefore our collective variable across different
conditions and different periods of time. The five mental states can be thought of as
recursive states of stability around which the creator’s thinking process is organized.
The DIMAI mental states should not be however intended as mutually excluding
mental states, since they can coexist in parallel and be reiterated. According to this
model, during the process the thinker’s mind can indeed move between different
attractor states in the search of a new equilibrium state.

The first state, Drive, involves thinker’s main focus area of interest, inside of
which the generation of ideas shall take place. In this state the main motivational
elements that support the thinker throughout the entire process are stated, defining
the action tendencies and the starting arousal level which will be essential to put
effort in the generation of a new idea.

In the moment in which these action tendencies are directed towards a specific
area of interest, an immediate activation of the attractor state of Information occurs,
which consists in the activation or gathering of all knowledge elements related to
that focus area. Information attracts the thinker’s mind toward the knowledge about
the focus area (which is stored within the thinker’s memory, but which is also
recruited through an active search). Knowledge elements include meaning,
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symbology, and/or the physical representation of items related to the focus area.
Clearly, the more the thinker has previous knowledge and/or expertise in the selected
focus area, the richer the collection of information will be. This kind of information
directly activated into the thinker’s mind or collected from the state of the art in the
focus area is defined as relevant, to stress the “semantically direct” connection to
the focus. Along with relevant information, the DIMAI model includes also the
introduction into the thinking process of irrelevant information. This kind of infor-
mation has no apparent relation with the focus area or with the relevant information.
It represents a spark, a possible inspiration, forcing the thinker to accommodate the
process accordingly to this extraneous or peripheral element, consequently re-
organizing the knowledge structure, which leads to the possible generation of new
perspectives. Irrelevant information can come from any element surrounding the
thinker, even from random causes (Agnoli et al. 2015).

The disequilibrium state produced in information processing by irrelevant infor-
mation leads the thinker’s mind toward the next attractor state, Movement. This state
defines the search of new meanings within information, exploring the complex net-
work of alternatives, through interpretation, inquiry, insight, and so on. Movement
can be convergent or divergent, the former searching for the best possible conse-
quence, the latter exploring multiple alternatives into the information network.

This state moves towards the generation of one or multiple potential new ideas,
attracted towards the evaluation of their effectiveness and novelty, i.e., towards the
next attractor state, Assessment. The Assessment state can take on a convergent
modality, which evaluates the utility and effectiveness of the new idea with refer-
ence to the initial focus, or a divergent modality, which evaluates the idea indepen-
dently from the starting focus, applying a multiplicity of judgment criteria.
Assessment and Movement interact iteratively in order to refine the raw idea attracted
towards the realization and externalization of the idea, resulting in the final attractor
state, Implementation, where and when the idea is organized and represented to the
external world (in the form of words, a real product, etc.).

Step 5

In the description of the mental states and of the possible trajectories followed by
the thinker’s mind during the generation of a new idea, the factors that can explain
the transitions from one attractor state to another remain to be explained. Here, in
particular, we propose that the control parameters whose quantitative changes desta-
bilize the relationships between the components of the system leading to the estab-
lishment of a new equilibrium state can be collected under the unified explanatory
umbrella represented by emotions. We indeed believe that even if emotions can be
defined within a specific and unitary psychological construct, their complex dynam-
ics allow to take into account the extremely different conditions leading to transition
shifts within the creative thinking process. In this view, emotions assume the role of
controllers of the creative thinking process driving the thinker’s mind back and forth
iteratively along different attractor mental states. The transition from one mental
state to another is therefore permeated with a new emotional meaning.
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4.4 Emotions as Controllers of the Creative Thinking
Process

In the next sections, we will offer some examples on how quantitative changes in
emotional reactions can explain the transition shifts between the different mental
states defining the process. When does motivational focus start attracting informa-
tion from memory and when does it require an active search of new information?
When is information enough to start moving across information and why does spe-
cific information prime a sudden restructuring of the knowledge leading to a new
unexpected idea? Why do some specific alternatives generated within the thinker’s
mind attract the need to understand, through conscious assessment, whether they
can solve the initial creative drive? These are only some of the questions that can be
faced and explored assuming that state shifts are controlled by components defining
emotional reactions. Let us therefore try to answer to these questions proposing
some hypothetical explanatory scenarios derived from an emotional dynamical
approach to the process. This will help us to exemplify the involvement of different
emotional components and the interaction between them in different moments of
the creative process.

4.4.1 Motivational Tendencies and Arousal

Opening with the first question, asking when the motivational focus start attracting
information from memory, we can assume that the Drive state is mostly defined by
creative motivational forces, i.e., by the thinker’s motivational tendencies to act on
the world in a generative way. These motivational forces find an activation, driving
the thinker’s creative behavior, only when they find a resonance with a specific
attentional focus, which arouses the thinker’s action tendencies toward a specific
direction. In an interactive modality, motivational tendencies act on the world
through a constant attentive alert in the search for relevant events/stimuli, and
through a feedback reaction, attention, which focuses on a specific area, channels
motivational forces, arousing the process in a specific direction. This emotional
dynamic immediately activates in the thinker’s memory all information related to
that specific focus area as well as the need to collect more information on the focus.
In other words, interest emerges in the thinker’s mind driving her/his first creative
acts.

Emotional reactions belonging to the individual seem therefore to be discrimi-
nant variables in explaining this first phase shift. This assumption can explain the
huge individual differences characterizing people’s creative interests. What can be
attractive for a specific person, might not be even perceived by another person. Only
when individual action tendencies match a specific external or internal focus, the
individual creative drive can activate the process, or, rather, a sufficient level of
arousal can be reached to sustain the entire creative process. This proposition finds
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in part support from research on the synergic interaction between extrinsic and
intrinsic motivation, which showed that the impact of extrinsic forces on creativity
is determined in an interactive manner by the nature of the task, the receptor of the
reward (individual or group), the personality traits of the involved individuals (indi-
vidualistic or collectivistic), and the level of intrinsic motivation (Agnoli et al.
2018b; Amabile 1993; Eisenberg 2002). In this view, quantitative changes in moti-
vational forces, in terms of the channelization of the spread affective arousal in the
direction of a specific attentive focus, can explain the phase shift from the Drive
mental state to the Information mental state (see Fig. 4.1).

The role of the channelization of motivational drive into different attentive and
emotional focus areas, which define the individual interests, is evident in the case of
many past artists or inventors who grew up together but who were separated by their
different interests. A classical example are the lives of Paul Cezanne and Emile
Zola, who were close friends throughout their youth and who shared a common
undefined passion, as Zola wrote: “certain secret affinities, the still vague prompt-
ings of a common ambition, the dawning consciousness of possessing greater intel-
ligence...” (Zola 1886/1993, p. 31). This common ambition (their common drive)
was however attracted and pointed in different directions, towards writing in the
case of Zola and towards painting in the case of Cezanne. Their different interests
led therefore their common drive towards different directions and, finally, towards
different lives.

4.4.2 Appraisal Checks

In the attempt to analyze which are the affective components controlling the phase
shift from Information to Movement, let us adopt the appraisal approach. The fun-
damental question here regards why some information elements from the environ-
ment lead to restructuring the thinker’s information structure. Why is some
information more effective in increasing the probability for a creative idea to
emerge? In their seminal work, Goldenberg et al. (1999) showed for example that in
the advertisement domain specific methods to handle information are needed to
enhance this probability, while randomness is essentially ineffective in this sense.
But we could also wonder why in the legendary episode was exactly an apple lead-
ing Newton to come up with his theory of gravity and not, for example, the wind in
the trees or a random object falling from his hand? We do not have certainly the
ambitious goal of answering to these big questions, but what we are going to do is
to use an appraisal approach to look at these questions from a different
perspective.

Scherer’s stimulus evaluation check approach (2001) seems particularly suitable
to analyze these questions, since it can help understanding the selection of stimuli
on the basis of their relevance. Relevance is here defined on the basis of three
sequential SECs that find a precise contextualization within a specific motivational
and attentional drive as well as within a specific information network activated
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within the thinker’s mind. The same checks indeed can lead to totally different eval-
uations if inserted in a different context. It is therefore important to highlight that
during the creative process cognitive appraisal interacts with specific motivational
tendencies and affective arousal as well as with a specific thinkers’ knowledge
structure. The first SEC (novelty check) scans environment in the search for novelty,
i.e., in the search of unfamiliar, unexpected stimuli. All elements responding to this
check are able to attract attention. This SEC takes into account the knowledge struc-
ture activated within the thinker’s mind and detects all elements which are not
related to this structure. The second SEC (intrinsic pleasantness check) determines
then the thinker’s reaction toward the novel stimulus, establishing the fundamental
like/dislike reaction of the organism toward this stimulus. This SEC is particularly
important since it charges the organism with a further arousal source directed toward
the stimulus, in order to prepare the organism to approach or to avoid this stimulus.
The final SEC is the goal relevance check which delineates the importance of the
stimulus for the momentary hierarchy of thinker’s goals or needs.

It is here important to discriminate between the notion of relevance and irrele-
vance described within the DIMAI model and the notion of relevance as defined
within Scherer’s approach (2001). Relevant information is defined in the DIMAI
model as the set of items related to the specific focus area, i.e., the state of the art of
the knowledge on that specific area. Irrelevant information is instead all information
which is not usually included in this state of the art. The distinction between these
two forms of information is defined through the first SEC into an appraisal approach.
Relevance is instead defined within this latter approach as the organism’s aim to
maintain the status quo or to reach the desired goals through the active investment
of more extensive resources (Scherer 2001). Through this evaluation new energy is
actively invested from the organism into the process. We maintain that this new
source of energy is able to destabilize the relationships between the components
defining the Information mental state (in particular the thinker’s knowledge struc-
ture), leading to a new form of equilibrium, to a new mental state.

We can however assume that only when an information cue passes through all
three SECs, it can bring its energy within the process. In particular the last SEC
seems to be discriminant in this sense. To attract attention a stimulus should be
novel (not familiar), to attract energy it should be charged by a sort of pleasantness
or unpleasantness, but to be included in the creative thinking process it should be
important for thinkers’ motivational goals. These three SECs could explain the
mechanisms which are at the basis of the inclusion into the process of only some
information cues and not instead of all information coming from the environment
(see Fig. 4.1). Moreover, the affective charge deriving from the relevance evaluation
can explain the feelings of discomfort or pleasant surprise sometimes emerging
when a new extraneous element bursts into the thinking process, producing a tem-
porary restructuring of our knowledge structure. This does not mean that all ele-
ments breaking into the process can produce a fruitful (in terms of creative)
restructuration of the thinker’s knowledge, but we can assume that they can give
further energy to the thinking process to explore new paths never considered before.
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Classical examples of the restructuring brought about by external elements come
from insight episodes described in classical anecdotes of discovery. Many of these
anecdotes are based on the ability of an inventor to capture or to be captured by
some information in the environment that seemed to be apparently irrelevant and
that all other people have discarded or not even noticed. We can hypothesize that
this ability is indeed guided by a constant appraisal of environmental information.
The discovery of penicillin by Alexander Fleming is paradigmatic in this sense. In
looking at a petri dish containing a culture of bacteria which had become moldy, he
noticed that the bacteria around the mold had been destroyed. This selective encod-
ing of the environment (Sternberg and Davidson 1999) could be based on the three
aforementioned SECs: the destruction of bacteria by the mold was not familiar, it
was pleasantly new, and essentially it matched with the motivational goals of
Fleming, whose main interest and motivational focus was the discovery of new anti-
bacterial agents. Passing through these three SECs, that apparently irrelevant infor-
mation captured Fleming’s attention and restructured his knowledge structure, and
later that of the entire medicine.

4.4.3 The Role of Awareness

A further pressing question is related to how an idea emerges among the virtually
infinite alternative ideas that a thinker could produce. In the attempt to analyze this
question, we will in the following consider the role of awareness in the emotional
experience, i.e., what is usually intended as feelings.

Feelings are typically considered from the common sense to be what emotions
are all about. Obviously the question is not so simple. Emotions mostly reflect non-
conscious appraisal processes, state of action readiness, psychophysiological
responses, which largely occur without an aware experience of their occurrence
(Frijda 2005). The same holds for the processes described in the previous para-
graphs. Most of them occur without a conscious experience by the thinker. Emotion
experience can have indeed different forms, as any other experience. Which form it
takes depends on the role of attention, and on thinker’s direction of attention
(Lambie and Marcel 2002). We have for example two main forms of consciousness,
characterized by absence or presence of focal attention. Moreover, attention can be
directed either towards the world or towards oneself. Even if during a creative act
many specific emotional experiences come into the process, we can try to character-
ize different forms of emotional experiences into different mental states.

In the case of the focalization of motivational forces on a specific focus area, the
thinker can move from a first to a second order of experience. While in the first order
of experience there is no separate awareness of here and there, of self and object, the
second order of experience involves a focal attention (Frijda 2005). During an emo-
tional experience of the first order the thinker is not aware of her/his feeling, it is an
immersed condition, such as in the case of the feeling of being motivated to be
creative, which is not related with a specific focus and that most of the time is totally
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unaware to the thinker. The focalization on a specific focus area moves the thinker’s
experience to a second order level, which can shift and extend to awareness the
intense emotional forces directed toward that specific area. In other words, the emo-
tional experience become reportable only when focused attention intervenes cana-
lizing the affective experience into a perceptible thinking area/object (Frijda 2005).
The life of Van Gogh gives us an outstanding example of the importance of the
aware realization of our creative focus, to effectively invest on that specific area of
interest. This emerged for example in 1880, when Van Gogh realized that all his
undefined “driving force behind” his “feeling for beauty”, which led him to try dif-
ferent professional experiences, had to finally and definitively result in becoming a
“true painter”” (Jansen et al. 2009). The aware investment of his driving force towards
painting gave rise to some of the most incredible pieces of art humanity has ever
seen.

The thinker becomes therefore aware of a personal interest toward a specific
focus area. However, this emotional experience is usually characterized by a general
feeling distributed on a wide and broadly defined network of semantically related
information, defining the focus area of interest. Through the appraisal process
described in the previous paragraph, an analytical attentive analysis of information
begins. Attention tends to be focalized on one or more specific aspects of the world.
When an important information (as evaluated through sequential appraisal SECs)
emerges into thinker’s consciousness, an emotional experience related to that spe-
cific information emerged. The emotional experience becomes in this case an affec-
tive meaningful perception of the world (Frijda 2005) and in particular of a specific
information which emerged to be relevant for thinker’s goals (see Fig. 4.1). In this
way, appraisal processes become conscious and an aware feeling toward the infor-
mation emerges. The information emerged to be attractive, repulsive, surprising,
etc. As described by Frijda (2005), the emotional experience is indeed about some-
thing, not just of something. The aware shifting of attention towards an information
which apparently does not pertain to our thinking process allows to charge that
information with an affective arousal. The aforementioned example of Fleming’s
episode leading to the discovery of penicillin seems to indicate a shift of awareness
from an internal thinking process to an external entity (the bacteria around the
mold), which was charged with an affective meaning deriving from the personal
motivational goals of the inventor. This information emerged therefore to be attrac-
tive and surprising, leading Fleming to explore the phenomenon more in depth.

Moving from Information to Movement attention turns to be focalized on the
self, in the attempt to explore possible alternative ideas inspired by this new infor-
mation breaking into the process. An internally directed appraisal process checks
many alternatives into the thinker’s mind. Attention is no more object-centered but
becomes thinker-centered, and experience changes accordingly. During this explo-
ration however the thinker might need a signal that has effects even if he/she is
engaged in an open-defined cognitive exploration and that can alert a large variety
of response processes, including the pre-specified goal settings and purposive
behaviours, and cognitive activities like conscious assessment (Frijda 2005). This
signal is provided by the emergence of an emotional experience into awareness as
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soon as an alternative is appraised as relevant to the creative purpose. The main
function of feelings during the Movement state could be therefore to open the door
to consciousness and to the more elaborate functional properties usually ascribed to
it. Through an emotional experience associated to a specific idea generated into the
thinker’s mind, the specific idea becomes aware and can be consciously evaluated in
reference to thinker’s creative goals. This does not however mean that the idea
would be necessarily effective in solving creator’s drive (Corazza 2016).

The breaking into consciousness of an emotional experience associated to an
idea is highly evident in the insight phenomenon, when a solution or idea is usually
accompanied by an intense emotional reaction. This experience has been well docu-
mented in recent research that showed that insight is associated to the activation of
Nucleus Accumbens, a subcortical area associated to reward (Floresco et al. 2001;
Haber and McFarland 1999; Tik et al. 2015, 2018). According to the hypothesis here
proposed, therefore, the main role in controlling the phase shift from Movement to
Assessment might be ascribed to the emergence into consciousness of an emotional
experience which brings into awareness a specific idea triggering that experience
(see Fig. 4.1).

The coupling of an emotional experience with a specific idea or series of ideas
generated as a consequence of a personal motivational drive is well defined by
Lubart and Getz (1997) when they describe emotional-based mechanisms leading to
the generation of new ideas. In particular, they describe a resonance-detection
mechanism that controls whether an activated pattern into the thinker’s mind enters
in resonance with her/his goals, letting it passing into conscious working memory.
This experience has been described by past creators as a mechanism that allowed
the selection and emergence of their creative ideas. Poincaré (1921/1985) for exam-
ple was aware that creativity involves a selection mechanism, which he identified as
“emotional sensibility” (p. 29), allowing only aesthetically pleasing mathematical
ideas to pass into his aware consideration.

4.5 Conclusions: The Sixth Step

In the previous paragraphs we offered a general overview of the role of emotions
into the creative thinking process from a dynamical system point of view, as well as
some particular exemplifications on the role of specific emotional components in
the emergence of creative mental states.

It will not have however escaped the attentive reader that in paragraph 3.1 only
five of the six steps described by Thelen and Smith (1994, 1998) have been consid-
ered. The sixth step in the investigation of a dynamic system requires an active
experimental investigation of the control parameters in order to understand the
dynamics of the system. We do believe that this step represents a challenging goal
for the future research on creativity. Through this step it will be possible to under-
stand the real empirical validity of the approach proposed in this chapter and
whether emotions can be really intended as control parameters into the creative
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thinking process. Specific experimental paradigms as well as dedicated analysis
methods should be developed, building on the valuable micro-analytic research
approaches already described in the creativity literature (e.g., Glaveanu and Lahlou
2012). The high complexity of the dynamics involved in the process requires both a
parcelled approach to explore the role of single emotional components in the emer-
gence of the creative process and a holistic approach, to understand how the differ-
ent emotional components interact with specific elements defining the creative
behaviour.

Some evidence on the role of emotions as control parameters within the creative
thinking process seem already to have emerged from research. Silvia for example
described a model of aesthetic emotions (Silvia 2005a, b), which connects emo-
tional responses to art to the cognitive processes that underline emotions, de facto
explaining how appraisal mechanisms can drive the assessment of artistic ideas.
Moreover, in a recent study (Agnoli et al. 2018a) we demonstrated how affective
components (and in particular affective arousal) can interact with the attentive pro-
cessing in determining creative performance. Specifically, we demonstrated that
emotional attitudes, defining regularities in how a person feel, regulate, and per-
ceived emotions (i.e., trait emotional intelligence) can drive the creative process
through the management of the attentive and emotional resources beneficial to cre-
ative thinking.

Beside the impact on the experimental approach to the analysis of creative think-
ing, we believe that the theoretical framework here proposed can offer new insight
also to the education of creativity. Sensitivity to emotions, emotion regulation, per-
ception and awareness of emotions should be included within the educational
approaches to creativity. If we believe that the creative process is a mental activity
paved by emotional experiences, some of which of intense negative nature, we
should give to the young generation the instruments to recognize and manage these
experiences in order to take benefit from them during the creative process. The frus-
tration deriving from the low cost-benefit ratio of the creative process, because of
the too high investment of energy as compared to the low probability of success, is
one of the first causes for the disinvestment from creative activities (von Thienen
et al. 2017). Moreover, the powerful negative emotions (sadness, anger, depression,
etc.) deriving from negative evaluations of our creative products are disincentives in
the undertaking of creative activities.

The management of all these emotional variables should be contextualized
within the education of creativity and not allowed to vary according to emotional
individual differences. Particularly, we believe that educational programs, along
with the teaching of creative thinking abilities and methods, should also consider
the inclusion of specific training for the management of the emotional impact of
creative activities in everyday and academic/professional contexts. If we do not take
into account the emotional burden intrinsic to thinking and acting creatively, we risk
that much creative potential will be wasted. The training of adaptive emotional
behaviors and traits in schools could give students new and effective tools to regu-
late and manage the affective charge of creative decisions and acts. As said before,
emotional intelligence emerged indeed in recent research to be a fundamental
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predictor of higher creative performance, especially under creative frustration situ-
ations. Specific and reliable trainings do exist for increasing emotional intelligence
and specific emotional abilities (e.g., Hodzic et al. 2017). If the teaching of creative
thinking were coupled with these methods aimed at the education of the intelligent
use of the emotional experiences rising during the creative process, new generations
may be more prone to take the risk and to cope with the frustrations associated to
thinking and acting creatively. We indeed strongly believe that new educational
avenues can be traced adopting an emotional approach to creativity, and further
potential can be thereby spotted to face the challenges of the future.
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Chapter 5

Estimator Socialization in Design
Thinking: The Dynamic Process

of Learning How to Judge Creative Work

Julia P. A. von Thienen, Steven Ney, and Christoph Meinel

Abstract The assessment of ideas is a central activity in creative processes. Since
teachers and coaches guide the learning of students, their assessment styles are par-
ticularly consequential. We report a longitudinal study, comparing the idea evalua-
tion style of coaches before and after they are trained in the innovation paradigm
design thinking. Initially, the coaches display a static idea assessment style. They
attribute value primarily based on the requirement that ideas should be immediately
effective, regardless of whether students are in the middle or in a late stage of their
creative process. After being trained, the coaches have developed a dynamic,
process-oriented evaluation style. They also assess ideas in line with design think-
ing values, with one exception. Contrary to design thinking teachings, the coaches
do not come to value idea originality. The chapter closes with considerations how to
facilitate the acceptance of original ideas.

5.1 Introduction

The assessment of ideas — finding ideas promising or futile — often decides which
path a creative project takes. This happens for good or bad. When assessments go
astray, fruitless ideas may be pursued with ample resources until they all too obvi-
ously reach a dead end, or ground-breaking ideas may be unnecessarily
abandoned.
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In creativity education the handling of ideas is taught both on explicit and implicit
levels. What teachers say about the evaluation of creative ideas is one thing. How
they handle student ideas is another. When teachers react to student ideas in approv-
ing or dismissive ways, they implicitly convey standards how to think and feel about
ideas.

The assessment of creative ideas is unlike the assessment of student answers in a
math test where teachers can “judge” what is right or wrong according to rather
static standards. Corazza (2017) therefore suggests a change of language: In creativ-
ity education we don’t judge the value of creative ideas, we estimate it. Yet, the
question how teachers can learn to be good estimators of student ideas is still an
open one, requiring further research.

We must progress in the understanding of

- how educators can be good estimators of creativity
— how they can foster the development of estimation ability in their students, an essen-
tial part of their creative mindset

(Corazza 2017, p. 22)

It has been repeatedly observed that educators who are untrained in creativity para-
digms intuitively adopt idea assessment styles, which in fact counter the develop-
ment of creative mindsets in students. For instance, at school teachers regularly
perceive unexpected studentideas as disruptive (Beghetto 2007,2010). Consequently,
teachers are inclined to dismiss these ideas, hoping to ensure seamless on-task work
in class. However, unexpected student ideas are potentially creative. To aid the
development of creative mindsets, teachers should learn to explore these ideas more
frequently (Beghetto 2013). Maybe creativity education for teachers could endow
them with revised assessment standards, ideally yielding novel intuitions altogether.
Unexpected student ideas would then be perceived as opportunities rather than
threats by the teachers, if not always then at least more regularly.

Is this possible? Can estimators learn to perceive ideas in novel ways, such as to
better facilitate creative processes and the development of creative mindsets?

In this chapter we report a longitudinal study, tracing how idea assessments of
estimators change as they undergo training to become certified innovation facilita-
tors. Study participants attend a one-semester Certification Program for Design
Thinking Coaches at the Hasso Plattner Institute (HPI) of Potsdam University.
Design thinking is an innovation paradigm taught at an increasing number of aca-
demic institutions world-wide, including Stanford, Potsdam and Cape Town
University. At Potsdam, we presently teach 320 students each year in formats such
as the “Design Thinking Weeks” (80 students), the one-semester long “Basic Track”
(160 students) and the also one semester long “Advanced Track™ (80 students).

In the Manual for Design Thinking Coaches (Ney 2016) participants of the
Certification Program learn about their tasks as innovation facilitators. Preparing
and hosting creative processes of design thinking teams are important objectives.

Team coaches need to apply their judgement about when to adhere to and when to depart

from the plan, when to leave the team be and when to intervene, as well as how to best help
a team that has got itself stuck. [...]
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[T]eam coaches need to forge links and create effective transitions from one design
thinking phase to the next. Here, team coaches not only have to ensure that teams generate
the outputs that enable them to address the tasks of the subsequent phase, they also need to
support teams in creating the type of outputs that inspire and promote innovation.

(Ney 2016, p. 9, emphasis in original)

Among other things, the Certification Program for Design Thinking Coaches
attempts to school the estimation abilities of participants. After the training, coaches
shall be expert estimators who reliably sense whether teams progress on trajectories
with a high creative potential, or whether teams go astray and potentially need to be
redirected by means of coaching interventions. Team coaches shall also estimate to
what extent intermediate process outcomes — such as ideas — adequately promote
the development of innovation, i.e. creative achievements, in subsequent process
stages.

The basic objective of our longitudinal study is anticipated by Beghetto’s insinu-
ation: “As with all assessments, when it comes to assessing creativity, what you
assess is essentially what you get” (2010, p. 453). This observation yields key ques-
tions we hope to clarify. What do people assess when they estimate the value of
ideas? Do the assessment styles of estimators change in characteristic ways when
people undergo training in a creativity paradigm?

We will first introduce idea characteristics, which are considered important in
design thinking education (Sect. 5.2). We will then describe our longitudinal study,
including the measurement approach that was developed to analyse assessment
styles of estimators (Sect. 5.3). Then study outcomes will be reported (Sect. 5.4) and
discussed (Sect. 5.5). As one study result indicates, the handling of idea originality
may be especially difficult to learn and teach. This issue concerns creativity educa-
tors far beyond design thinking. We will close this chapter with considerations how
to facilitate the acceptance of original ideas (Sect. 5.6).

5.2 Valuing Ideas Design Thinking Style

The design thinking community has gradually developed some consensus on how to
think and feel about ideas. This consensus certainly does not seek to eliminate all
judgement variance that people naturally produce when thinking about ideas.
Different valuation perspectives are a tremendous resource to be cherished in cre-
ative communities. Instead, design thinking courses shall help trainees develop
“antennas” for some aspects of ideas, or evaluative dimensions, to which they may
have been insensitive before. Trainees can also expect to develop novel emotional
preferences regarding ideas and to unlearn others.

The evaluative style that is characteristic of design thinking culture at present has
been shaped over decades. It is informed by personal preferences of pioneering
community members, philosophical positions, explicit argumentation and, increas-
ingly often, by empirical studies. While the style is conveyed through implicit and
explicit enculturation processes (Sects. 5.2.1, 5.2.2 and 5.2.3), it is not an arbitrary
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culture. Instead, it is based on clear assumptions and is open to argument-driven
revisions. In Sect. 5.2.3 we will discuss some questions where novel data could
potentially impact the community’s future way of assessing ideas.

We will review four dimensions, on which ideas can vary, to characterize design-
thinking-typical ways of assessing ideas. While the discussion serves to clarify
design thinking specific patterns of idea assessment, we hope to inspire readers
beyond this particular creativity paradigm. The question what dimensions one
invokes to estimate the potential of ideas is crucial for creative processes, whatever
approach to creativity one pursues. Another important question is how the assess-
ment standards are conveyed to novices, both explicitly and implicitly. Readers with
a background other than design thinking are specifically invited to compare the
assessment dimensions outlined below, and educational strategies used on their
behalf, to the assessment dimensions and respective teaching approaches used in
their own field.

5.2.1 Focus on User Needs

Already in the 1950s, when precursors to design thinking trainings began to develop
at Stanford University, a humanistic philosophical orientation informed the emerg-
ing approach. John Arnold, who pioneered creativity education in the engineering
department, discussed societal challenges as important starting points for creative
endeavours (Arnold 1959/2016; von Thienen et al. 2017a). He prompted his stu-
dents to tackle issues such as world hunger or traffic deaths. In Arnold’s view, the
task of engineers, designers, inventors and generally product developers is to iden-
tify bad conditions in the world and to bring about positive change by means of
creative solutions. Based on this general philosophy, one of his predecessors in the
department, Robert McKim, formulated a design theory based on human needs
(McKim 1959/2016; von Thienen et al. forthcoming-a). According to McKim, the
task of designers is to satisfy the physical, emotional and intellectual needs of man-
kind in morally and socially responsible ways. Present-day design thinking educa-
tion continues these lines of thought. Creative projects evolve around user needs,
which shall be gratified in socially responsible ways (Fig. 5.1).

Typically, in design thinking education students get to work in multi-disciplinary
teams with three to six members. They work on real-life innovation challenges often
provided by external project partners. The task can be, for instance, to create a better
airport experience, which may be the wish of an airport operating company. At first
the students shall understand the airport domain by conducting research about it. In
the observe phase the students interview travellers, security guards, check-in per-
sonnel or even pizza sellers at airports and make careful behaviour observations;
they can also build on personal airport experiences. In the point of view phase the
team specifies key insights and decides who their user shall be. They may decide to
create a better airport experience for travellers, in which case security guards, pizza
sellers etc. will not be the addressees of their project henceforth. The team then



5 Estimator Socialization in Design Thinking: The Dynamic Process of Learning... 71

UNDERSTAND OBSERVE POINT OF ViEw RSN = G BRING HOME

Fig. 5.1 The design thinking process

creates an imaginary customer to facilitate ideation, a so-called “persona”. This
could be Mrs. Wiggs, 62 years old, who flies regularly but finds it increasingly
stressful to wait in long lines where she misses opportunities to sit down. In the
ideation phase the team begins to think up solution ideas. They seek solutions for
Mrs. Wiggs, considering as many and as diverse ideas as they possibly can.
Afterwards, one or more ideas are selected. The team may decide to focus on the
idea of a trolley to improve the experience of airport security checks: The trolley
allows customers to separate fluids, technology, shoes etc. without hurry while lin-
ing up for the security check and also provides convenient seating. To test the idea,
the team builds a prototype and tests it with persons who resemble the persona. User
experiences shall be the ultimate criterion for the team to learn and advance their
project. Team members should not defend a solution if users had unpleasant test
experiences. In that case, the team should instead learn from the test and iterate their
solution, returning to previous process phases if necessary. Finally, in the bring
home phase a successful prototype is further advanced and potential implementa-
tion barriers are tackled.

A strong focus on user needs is taught explicitly basically in every session of
design thinking education. The whole creative process, and methods used along the
way, all support this purpose. In addition, design thinking novices can learn implic-
itly about this assessment dimension. Feedback from teachers or more experienced
team members usually conveys how addressing user needs is of highest priority.

When a team ideates with a focus on user needs they seek solutions that specifi-
cally aid their intended user. In the airport scenario, the team seeks solutions for
Mrs. Wiggs — not solutions for check-in personal or security guards at the airport
and certainly not solutions, which team members may find “cool” for personal rea-
sons while the approach would disregard the specific situation of Mrs. Wiggs.

Such a strong and consistent focus on user needs has a number of advantages in
the creative process.

¢ Solution effectiveness: A consistent focus on user needs ensures that the
intended audiences (users) find the outcome of the creative process valuable.
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* Intrinsic motivation: Students feel their projects warrant much personal effort.
They see themselves working towards truly desirable ends (Brown and Katz
2009; Kelley and Kelley 2013) and find the challenges personally meaningful
(McKim 1972). Thus, students build up intrinsic motivation and drive (von
Thienen et al. 2016, 2017a); they work energetically on their task even when fac-
ing difficulties along the way.

* Teamwork: The concern for user needs helps teams establish a joint focus and
pursue a joint goal. The process is not about “what I want” versus “what you
want”. Instead, all team members decide together for whom they seek a solution
and then the group forges ahead jointly to deliver the best possible outcome for
their selected user.

* Social connectedness, self-efficacy and agency: The focus on user needs entails
empathy and collaboration. Design thinkers experience social connectedness to
team mates and users, which is an important resource in creative processes. As
Cojuharenco et al. (2016) have demonstrated, social connectedness promotes
self-efficacy (the belief of a person that she can make a difference) as well as
agency (her taking of action even if positive effects are not immediately visible).
This is especially important in creative projects. After all, creative achievements
may materialize in the end, but people need to take action with no guarantees of
success (Corazza 2016a).

» Testing opportunities: The focus on user needs introduces excellent opportuni-
ties for creative teams to test and learn. Users should embrace novel solutions
like “revelations”: Their gnawing, unmet needs would finally be satisfied. If test
users do not celebrate a presented prototype, the creative team has something
important to learn.

Despite of these advantages, the focus on user needs is not completely uncon-
troversial in the community. Occasionally people voice their preference that there
should be more freedom to pursue personal visions, interests and intuitions. It
should be possible to work more in the way artists proceed without having to
focus on someone else’s user needs. While such art-inspired process models
might play a greater role in the future, as they did some decades ago, at present
the user-focus is a clear and quite characteristic learning objective in design
thinking education.

5.2.2 Balancing Team Interests

Working in teams is everyday-business in many product development units of the
industry. Rarely does one individual have all the necessary skills to make inventions
for a company alone, where software, hardware, usability and marketing expertise
may be required. Such an industry inspired team-based work approach was also
adopted early on in Stanford’s creativity education for engineers, which is a major
root of present-day design thinking. However, initially the team based approach was
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Fig. 5.2 Explicit mottos convey design thinking values. Here, the motto “build on the ideas of
others” is printed in large letters on the wall. (Photo by Toni Mattis)

just one training mode amongst others. In the late 1990s the emphasis on teamwork
was strongly increased (Carleton and Leifer 2009). At present there is no teaching
of individuals any more. Design thinking is completely team-based. Throughout
their training students work in teams. Analogously, teachers teach in teams (Kelley
and Kelley 2013; Roth 2015).

The value of collaborative invention is conveyed in multiple ways in design
thinking communities. Explicitly, mottos such as “build on the ideas of others”
prompt teams to ideate jointly (see Fig. 5.2).

Implicitly, students learn to think and act collaboratively both by what they wit-
ness and by what they don’t witness. Experienced design thinkers act as role-models
who live and teach in a collaborative spirit. In addition, it is also noteworthy what
happens seldom in design thinking environments. Historically, theories of creativity
often evolved around figures of “individual creative geniuses” (Beaney 2005; Gaut
2010). However, design thinking communities rarely narrate “hero-stories” of indi-
vidual inventors. Rather, the community tells stories about both the creative achieve-
ments and struggles of creative teams (see, for instance, the collection of design
thinking case stories on thisisdesignthinking.net, Hasso Plattner Institute for Digital
Engineering 2017).

In creative teamwork, the question how to handle varying interests is a regular
issue to come up. For instance, what if some of the team members want to build a
technical solution whereas others favour a social solution? In this case, should the
team maybe seek a social and technical solution? After all, such a combined
approach could help keep all team members engaged in the process.

Coaching novices sometimes interpret the literature on teamwork and social
competence as promoting the integration of all team member interests as a
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high-ranking requirement. Yet, experienced design thinkers do not place questions
regarding team member interests centre-stage in the ideation phase. When teams
seek solutions, they shall “saturate the solution space”, considering as many differ-
ent approaches as they possibly can. Limiting the solution space to approaches that
satisfy all team member interests would seem counterproductive (e.g., considering
solutions only that are social and technical). Furthermore, solutions shall be tailored
to user needs, not to team member interests. Finally, teams learn to “bias toward
doing and making over thinking and meeting” (d.school 2010, p. iii). Teams can
trust that subsequent user tests will clarify the potential of ideas. Arguments about
the issue featuring personal preferences seem highly unnecessary.

Thus, ideas that balance team interests are at present only slightly preferred in
design thinking communities. While social skills are generally accorded great
importance, the evaluation of solution ideas should not be overly limited by the need
to accommodate diverse private interests of team members.

5.2.3 Originality and Effectiveness

Creative achievements are commonly defined as outcomes of creative processes that
are original and effective, or, in another parlance, novel and valuable (Gaut 2010;
Runco and Jaeger 2012; Corazza 2016a). These notions will be discussed in more
detail below as they had to be operationalized in our study (see Sect. 5.3.1). For now
we trust that a considerable consensus has been achieved as to what the terms mean.

In virtue of being an innovation paradigm, design thinking carefully attends to
the originality and effectiveness of solution ideas. Thus, design thinking shares
these two evaluative dimensions with many other approaches to creativity and inno-
vation, which helps to draw from a rich corpus of theories and research results, and
to jointly advance knowledge in the field.

One resource to draw from is a model of thought trajectories provided by Corazza
(2015, 2016b) as part of the Dynamic Creativity Framework. The model depicts
typical ideation moves in creative processes, illuminating likely time-dynamics of
innovation projects. It also provides explanations why the objective of creative proj-
ects, to arrive at original and effective outcomes, is often difficult to achieve.
Notably, we live in sophisticated cultures where a lot of ideas have been contem-
plated before. Moving beyond those ideas that someone else has already thought up
is therefore a non-trivial task that usually requires time. Persons who enter a cre-
ative process can expect to tap a number of non-novel options first. Then, once
ideation trajectories enter the realm of novel ideas, effectiveness becomes particu-
larly hard to achieve. Most novel ideas may seem funny, foolish, mad etc. Working
out a creative breakthrough — an idea no one else has had before, which in addition
proves utterly effective — needs to be acknowledged as a great feat. If creative break-
throughs ever materialize in a project, it is typically after a long creative process
where the originator had to persist in the face of numerous inconclusive outcomes,
i.e. ideas that did not seem sufficiently original and effective.
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Corazza’s trajectory model hints at interdependencies between originality and
effectiveness. The two dimensions are likely to be non-orthogonal in most natural
settings. Effectiveness seems easily achievable with conventional solution ideas.
One simply replicates already existing approaches, which should be at least some-
what effective. When, by contrast, untried possibilities are explored, effectiveness is
often rather difficult to reach.

Empirical evidence seems to support this view. In a study at the HPI Potsdam
(von Thienen et al. 2011), 40 participants worked on a real-life innovation challenge
over 1 week. Half of the participants had participated in design thinking courses.
The other participants were interested in creative work but had not yet been enrolled
in design thinking classes. Design thinking students developed significantly more
original ideas compared to untrained students. However, when the effectiveness of
outcomes was estimated by domain experts, a negative correlation of —0.55 obtained
between idea originality and idea effectiveness, which was statistically significant at
alevel of p<.01. Considering only the most original ideas, i.e. those of design think-
ing students, this negative correlation even amounted to —.70. This data supports the
view that originality and effectiveness are non-orthogonal dimensions in many nat-
ural settings. The higher the level of originality, the more difficult it becomes to
achieve effectiveness.

Similar results were found by Agnoli et al. (under review) who studied patterns
in the advertisement domain. They found that, generally, greater originality entailed
less recognized creative achievements at work. However, work experience seemed
to mediate between originality and creative achievement, so that experienced adver-
tisers in effect benefit from more original ideas. Again, the picture emerges of a
prima facie negative relationship between originality and effectiveness. However,
the difficult task of achieving effectiveness with original ideas seems to be manage-
able by those persons who can build on a great amount of work experience.

There can be a number of reasons why original ideas face effectiveness-hurdles
(von Thienen et al. 2017b). Original ideas may be more difficult to communicate:
Audiences may struggle to understand novel concepts, including their value.
Furthermore, some — or many — audiences seem to reject original ideas, regardless
of the idea content. Blair and Mumford (2007) demonstrate this phenomenon in a
study with two samples of undergraduate students. A first group of students gener-
ates ideas, then another group of students evaluates the suggestions. In addition,
four independent expert raters characterize all ideas on a number of dimensions,
such as idea originality, adherence to social norms or expected implementation
effort. Notably, the study participants display a strong preference for unoriginal
ideas. The authors even speak of an “undeniable disdain for [...] original ideas”
(p. 215). They explain the phenomenon in virtue of forecasting difficulties. Highly
original ideas make it difficult for audiences to predict the ensuing effects. As the
ideas are unprecedented, it is unclear whether hurdles will emerge in the implemen-
tation process and social effects are hard to foresee; they could be positive or nega-
tive. Thus, the authors describe a contrast between original ideas on the one hand
and ideas yielding clear social benefits as well as ideas yielding predictable positive
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short-term effects on the other. Audiences are said to prefer socially beneficial and
immediately effective ideas over original ones.

In addition to cognitive difficulties of anticipating the effects of original solu-
tions, straightforward emotional reactions to novelty can also play a role. In animal
innovation research, neophobia (being afraid of novel things) as opposed to neoph-
elia (being attracted by the novel) is discussed as an important parameter (Greenberg
2003; Kaufman and Kaufman 2014). In human creativity studies, Barron (1955)
made related observations. He assessed 100 men and found stable patterns in their
orientation towards originality. Some men displayed an emotional preference for
simple and conventional stimuli; these men also gave conventional rather than origi-
nal answers in a number of tests. Other men who preferred more complex, uncon-
ventional stimuli also produced more original answers in the test situations. Against
this background it is easy to see how audiences of people who emotionally prefer
the conventional, who display neophobia rather than neophilia, can make it very
difficult for any original idea to achieve full effectiveness. These audiences can
function as gatekeepers who reject original ideas and counter their
implementation.

Finally, original ideas face a practical, marked disadvantage compared to estab-
lished ideas when it comes to effectiveness assessments. Established ideas benefit
from longer periods of refinement and people are more practiced in their applica-
tion. To illustrate difficulties novel approaches have to overcome, the high jump
may serve as an example. Some decades ago high jumpers used the so-called scis-
sors technique. There is a notable span in how high people can jump with this tech-
nique, depending on how practiced they are and how refined their technique is.
Then, at some point a person (be that Fosbury or yet someone else) decided to try
jumping backwards, which is nowadays known as the flop technique. Today we
believe that it is possible to jump higher with the flop technique than with scissors.
However, upon first trying it out with an unrefined technique and no practice in its
application, surely the person who tried jumping backwards for the first time would
not jump as high as professionals using a refined scissors technique. Thus, novel
approaches may seem less effective than established approaches in first tests, even
if their potential is actually greater (Fig. 5.3).

All in all, the degree of immediately realizable effectiveness is often a bad pre-
dictor for potential long-term effectiveness. A novel approach may need refinement
to work out; people may need practice to use it effectively. Furthermore, a novel
idea may be difficult to understand for others, so that better communication strate-
gies need to be developed first. Also, audiences may need to be exposed to a novel
idea for some time to gradually become more familiar with it and thus feel more
comfortable about it. This presumed loose linkage between short term and long
term effectiveness is of course highly relevant for creativity education.

In the history of design thinking, the belief was adopted early on that ideals of
originality and effectiveness should play varying roles over time in creative pro-
cesses. In the ideation phase, originality is considered a “must-have”, whereas
immediate effectiveness is only “nice-to-have”. Key beliefs in this regard were
adopted from the brainstorming pioneer Alex Osborn. John Arnold was personally
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Fig. 5.3 Even if the flop technique has a greater potential effectiveness than the scissors technique
in the high jump, it may seem less effective in first tests. Initially, an unrefined novel approach
competes with a highly refined old approach. (Figure adapted from von Thienen et al. 2017b)

well-familiar with Osborn’s approach, which he discussed in great detail and also
critically (Arnold 1959/2016). Nonetheless, regarding originality and effectiveness
Osborn’s teachings have been maintained mostly unchanged in the design thinking
community up to the present. “Osborn claims that it is easier to tame down than to
think up” (Arnold 1959/2016, p. 106). Consequently, coaching instructions favour
original ideas in the ideation phase. Arnold recapitulates what Osborn would say:
“Remember now, men, we want as many ideas as possible — the wilder the better,
and remember, no evaluation” (p. 105). Here, the instruction to avoid evaluation is
given because evaluative thinking is taken to hinder the generation of multiple and
original ideas. Up to the present, design thinking trainees still learn to “encourage
wild ideas” and to “defer judgment” during ideation (d.school 2010, p. 28).

While these instructions are deeply engrained in design thinking practices, upon
a closer look they actually seem contradictory. On the one hand people shall seek
wild ideas, on the other hand they shall not evaluate. However, to seek wild ideas
people must evaluate ideas on the dimension of originality, preferring original over
unoriginal ideas. The instruction to refrain from evaluation obviously intends only
one particular evaluative dimension, namely immediate effectiveness. This dimen-
sion shall play no important role in the ideation phase.

Given that design thinking is an innovation paradigm its projects must arrive at
original and effective solutions eventually during the project term. This is rendered
possible by a dynamically refined assessment strategy. Design thinkers do not aspire
to originality and effectiveness uniformly throughout the process, which would
mean to statically maintain one assessment style all throughout the project. Instead,
assessment strategies undergo a fine-tuned regulation based on the following logic.
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(0) Ideation is the process of thinking up ideas.

(I) Innovation requires original ideas.
(II) After ideation, the originality of ideas does not increase.
(IIT) Therefore, ideation must target original ideas to promote innovation.

(IV) Innovation requires effective ideas.

(V) When ideation targets immediately effective ideas, it tends to produce
unoriginal ideas.

(IIT) Ideation must target original ideas to promote innovation.

(VI) Ideation need not target immediately effective ideas to promote innovation;
the effectiveness of ideas can easily be increased through iterative prototype
tests after ideation.

(VII) Therefore, ideation shall not target immediately effective ideas.

These arguments include empirically testable beliefs and more related research is
likely to emerge. Notably, the development of idea effectiveness has already been
investigated (claim VI).

In the design thinking process model (see Fig. 5.1), ideation is followed by the
phase of testing prototypes. In practice this entails fast and highly iterative work
routines. Prototypes are built quickly, tested and revised based on trial experiences.
Indeed, this approach appears to be a reliable strategy to increase the effectiveness
of basically any ideation outcome, as an experiment by Dow and Klemmer (2011)
suggests. In their study 28 participants were asked to build vessels from everyday
materials in 25 min to protect a raw egg from crushing that would be dropped from
increasing heights. Task performance was measured in terms of the highest height
at which the egg of each participant survived the fall. In the experimental condition,
participants received a full carton of eggs and were prompted to test their vessel
prototypes roughly every 5 min. Participants in the control condition received only
one egg altogether. In the end, the average drop height that eggs survived was almost
twice as high in the experimental condition compared to the control condition.
Notably, solutions in the experimental condition did not excel because the partici-
pants switched their general approach based on test experiences. Rather, almost all
participants stuck to their first ideation outcome (e.g., choosing a parachute, capsule
or pillow design) and then only improved details of their approach. Thus, irrespec-
tive of the initial ideation outcome, quickly iterating prototype tests seem an excel-
lent means to achieve high solution effectiveness. This supports the view that
ideation need not target immediately effective ideas, since ideation outcomes can
easily be rendered more effective in subsequent process phases.

At present, design thinking education conveys straightforward messages about
originality and effectiveness as important idea dimensions. Explicitly students are
prompted to produce original outcomes in all process phases up to ideation. In the
understand and observe phases they shall gain new insights about user needs, which
go beyond the explicit knowledge of humanity at the project outset. The teams shall
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discern truly existing need-patterns in the project domain that no one could see or
explicitly describe at the project outset — neither the team members, nor domain
experts, nor the users. Then design thinking teams are expected to specify their
point of view in a single sentence, describing what the user needs based on a key
observation insight (d.school 2010, p. 21). Design thinking students often get to
hear that their point-of-view-statement should be “a sentence no one else has ever
thought before”. Afterwards, in the ideation phase, teams are told to head for “wild”
ideas, which means that they shall try to produce original ideas, not shying away
from suggestions that may sound crazy or unrealistic when taken literally.

On behalf of effectiveness, students learn both explicitly and implicitly that this
is a matter of addressing basic user needs. Consistently, in terms of explicit and
implicit messages, students also learn to not choose ideas based on expectations of
immediate effectiveness in the ideation stage. Wild-sounding ideas can be rendered
more effective by means of testing and iterating prototypes in later project stages.

5.2.4 Study Hypotheses: From Static to Dynamic Assessment
Styles

Definitions of creativity in terms of original and effective outcomes court a static
view on creativity (cf. Corazza 2016a). Yet, creative processes can be better under-
stood and supported from a dynamic perspective, as for most of the time original
and effective ideas are sought, but they have not yet materialized.

When a static assessment style is endorsed, originality and effectiveness matter
invariably, regardless of the stage a creative project is in. By contrast, dynamic
assessment styles allow a careful orchestration of idea evaluations over time.
Estimators can emphasize or de-emphasize assessment dimensions depending on
the process stage.

Both static and dynamic assessment styles may exist in different versions. Design
thinking is typically used in product-developing contexts. Such an environment is
likely different from, e.g., the realm of art where by default originality likely plays
a greater role.

In product-developing contexts “breakthrough innovation” may be an ideal, but
most importantly novel outcomes shall be effective. In everyday business, radical
change is rare. Incremental change is more common. When new products are devel-
oped, originality is often not even pursued as a self-standing goal, only increased
effectiveness counts as progress.

We expect participants in our longitudinal study to initially display a static evalu-
ation style, adhering to the typical values in product-developing contexts. Thus,
even in the middle of the creative process — when considering ideation outcomes —
we expect participants to react as though they were evaluating final products, assess-
ing primarily the immediate effectiveness of ideas. After the training, we expect
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participants to have developed a dynamic assessment style attuned to design think-
ing practices and values.

5.3 When Estimators Undergo Training: A Longitudinal
Study of Idea Assessment Styles

To illuminate how people evaluate ideas in creative processes and how their evalu-
ative style changes over time we developed Idea Assessment Probes (Sect. 5.3.1).
After introducing this assessment methodology, we will describe the sample of
study participants (Sect. 5.3.2) and the study procedure (Sect. 5.3.3).

5.3.1 Measuring Evaluation Styles with Idea Assessment
Probes

The assessment methodology for this longitudinal study was developed in light of
two constraints. First, the method should allow non-conflated, quantitative analyses
regarding idea characteristics that impact value-judgements of single estimators. As
discussed above (Sect. 5.2.3), in natural settings evaluative dimensions are often
conflated. In particular, ideas that are more original typically show less immediate
effectiveness. As Blair and Mumford (2007) would emphasise, the social benefits of
original solutions also tend to be less clear. Forecasts are more difficult; both posi-
tive and negative consequences could obtain. Against this background, our assess-
ment approach should render it possible to calculate the impact of single idea
characteristics on value-judgements of estimators in non-conflated ways. In particu-
lar, it should be possible to assess the impact of idea originality on judgements of
idea value without spurious correlations; high idea originality should not go along
with reduced immediate effectiveness or reduced social benefits / less gratification
of user needs. As a second requirement, assessments should be time-efficient. Study
participants should not have to invest more than 10-12 min to fill out the
questionnaire.

In light of these constraints, we developed Idea Assessment Probes (IAPs) as a
measurement approach. Questionnaire items refer to ideas, which vary systemati-
cally on the dimensions of interest in dichotomizing ways. E.g., the ideas to be
evaluated by the participants are either clearly original or clearly unoriginal. Since
our study concerns four idea dimensions, we had to generate 4> = 16 ideas (see
Fig. 5.4) to cover all possible combinations.

We created two IAPs altogether, one idea set for the pre-test and another idea set
for the post-test. Each questionnaire consists of an instruction sheet with a short
scenario description and 16 idea cards. The scenario suggests a situation right after
ideation, thus in the middle rather than at the end of the creative process. This should
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Fig. 5.4 Ideas in the questionnaire vary systematically on the dimensions (i) focus on user needs,
(ii) balancing team interests, (iii) originality and (iv) immediate effectiveness

be a highly time-efficient method to distinguish between static and dynamic assess-
ment styles of study participants.

To assess how strongly the value judgements of study participants are informed
by design thinking practices and values, our scenario describes a persona (the
indented user) and mentions diverging team interests. For instance, in the pre-test
the following scenario is used.

You work as a design thinking coach. Your team has come up with persona Fritz
Freundlich. Fritz is a 30-year old passionate farmer, who often suffers from back
pain after harvesting asparagus, and who feels a bit lonely in his job. Your team has
different preferences as to how the challenge should be tackled. Some team mem-
bers want to concentrate on psychological wellbeing, while other team members
want to concentrate on physical wellbeing.

To generate idea probes for the study participants to evaluate, we brainstormed
about three times as many items as we finally included in the questionnaire. Two
design thinking experts coded each idea on the four dimensions of interest. Only
those ideas were considered for the questionnaire where the coding displayed per-
fect inter-rater-agreement. Among all remaining items, ideas were selected such as
to avoid duplications of similar solution approaches, favouring instead a variety of
differing solution ideas.

We used the following specifications to clarify the meaning of terms.

* Focus on user needs: The idea attempts to satisfy one or more persona needs; it
does not conflict with persona interests.

* Balancing team interests: The idea addresses multiple needs; it accommodates
the varying interests of different team members.

* Originality: The idea is novel. No product or service like this currently exists,
nor is the idea familiar from fiction novels or movies.

* Immediate Effectiveness: The approach seems realizable without major hurdles.
It is very likely to produce the intended effect — specified in brackets on each idea
card — rather quickly.

One sample idea (# 4) is the following:
The farmer publishes an ad in a magazine to find a marriage partner. She can
help him at work (so he has less back pain and is also less lonely).
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This idea focuses on user needs because it attempts to satisfy the specific needs
of Fritz Freundlich. The approach balances team interests because it pursues both
the user’s physical and emotional well-being, which is what different team members
want to do. The solution is unoriginal because publishing ads to seek marriage part-
ners is not a novel thing to do. Furthermore, the plan of relieving Fritz from back
pain and loneliness by finding a spouse via ads is unlikely to work out quickly and
smoothly, so the idea is not immediately effective.

On each card the test-takers read about one idea and shall answer two
questions.

* How do you find this idea? Answers can be provided on a five-point scale rang-
ing from “terrible” to “excellent”. Later answers are coded on a scale from —2
(terrible) to +2 (excellent), so that positive values indicate approval while nega-
tive values indicate disapproval.

o [f the team wants to pursue this idea as their only prototype, do you want to
intervene? Here, answers can be provided on a five-point scale ranging from “not
at all” to “absolutely”. Answers are then coded on a scale from —2 (not at all) to
+2 (absolutely), so that positive values indicate the coaches’ wish to intervene.
Negative values indicate that the team shall proceed without coaching
intervention.

Notably, this assessment strategy splits the creativity criterion of effectiveness in
different aspects:

* Subjective value is operationalized via the question “How do you find this idea?”
to be answered individually by each study participant.

* Immediate effectiveness is operationalized as the consensus expectancy of design
thinking experts that a solution approach will produce the intended effect rather
quickly and smoothly.

* Long-term effectiveness of solution ideas could allude to the realisability of the
intended effect by means of a prolonged process, in which hurdles may have to
be overcome. Yet, this aspect is not assessed in our present study.

e Furthermore, ideas may have serendipitous value: They can bring about addi-
tional benefits beyond the originally indented effects. This aspect is also not
assessed in our study.

Figure 5.5 shows the complete item set of one test-taker.

We created questionnaire versions in German and English, which are the two
most frequently spoken languages in the Certification Program for Coaches at the
HPI Potsdam. Idea cards were cut out and hand-mixed to ensure that test-takers
view them in a random order. The complete Idea Assessment Probes from our pre-
and post-test as well as a discussion of their psychometric properties are provided
by von Thienen et al. (forthcoming-b).
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IDEA: The farmer publishes an ad in a magazine to find a marriage
partner. She can help him at work (so he has less back pain and is
= also less lonely).

How do you find this idea?
terrible © O O O O excellent

If the team wants to pursue this idea as their only prototype, do
you want to intervene?
notatall OO O OO absolutely

Fig. 5.5 The Idea Assessment Probes come in the form of 16 idea cards. One sample card is
zoomed in

5.3.2 Study Participants

Each semester 25 coaches can participate in the Certification Program for Coaches
at the HPI Potsdam. At our first assessment session 24 persons were present and
thus included in the study, 16 males, 8 females. Their age ranged from 28 to 51,
averaging on 39. Most participants were rather inexperienced with the design think-
ing approach and even fewer participants had prior coaching experiences (see
Fig. 5.6).

5.3.3 Assessment Procedure

Design thinking sessions begin with warm-up exercises that specifically serve the
purpose of advancing specific moods and cognitive styles, which are considered
favourable for subsequent design thinking objectives. Therefore, care had to be
taken to avoid conflated measurements in the pre-test. When the semester’s
Certification Program started, the program head briefly welcomed all participants
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Fig. 5.6 Upon entering the Certification Program, the study participants are rather inexperienced
in design thinking and coaching

for about 2 min, then immediately invited the attendees to take part in our study and
questionnaires were given out. Participants could choose between German and
English versions. A number of participants expressed their convenience with either
language; they simply picked the physically closest version. In the pre-test, 14 par-
ticipants filled out German questionnaires, 10 worked on English versions. All par-
ticipants filled out the questionnaires completely, without producing invalid or
missing answers. The assessment procedure took about 12 min.

The post-test was carried out in the final week of the Certification Program, fol-
lowing an analogous routine. Participants were welcomed in the morning by the
head of the program for about 2 min. Then questionnaires were offered in two lan-
guages. In the post-test, 17 participants filled out German questionnaires and 7
attendees worked on English versions. Again, the participants provided valid
answers on all questionnaire items.

To avoid redundancy we will not report the N (number of cases) in statistical
analyses below, since it is always the same N = 24, the number of persons included
in the study.

5.4 Results

Each questionnaire comprises 32 items: 16 ideas are provided and two questions
asked about each of them.

In the pre- and post-training assessments different ideas were presented for eval-
uation, resulting in 64 items altogether being processed by the participants in the
course of the whole study. Since the participants could choose between English and
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Ideas that focus on user needs Ideas that do not focus on user needs
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Fig. 5.7 On the four dimension of interest, group means are compared that draw on eight items
each. To assess whether the idea characteristic “focus on user needs” impacts the coaches’
responses, mean response values on items 1-8 are compared to mean response values on items
9-16

German questionnaire versions, we first assessed whether all answers would be
comparable or whether the chosen language would impact participant responses.
No statistically significant difference of answer-values was found on any of the 64
questionnaire items, which indicates a sound degree of test reliability.

We then pursued two major lines of data analysis. First, we calculated paired
sample t-tests to see whether the four idea characteristics of interest (focus on user
needs, balancing team interests, originality and immediate effectiveness) would
impact the perception of idea value and the coaches’ inclinations to intervene. For
each t-test, the questionnaire’s 16 idea items were split up in two groups to calculate
means (see Fig. 5.7).

Furthermore, we calculated linear regression models, predicting the coaches’
perception of idea value based on the four idea characteristics.

5.4.1 Focus on User Needs

At the beginning of the coaches training, the participants do not attend to the factor
“focus on user needs”. They value ideas that focus on user needs as much as they
value other ideas (see Table 5.1, results at t;).

By contrast, after the training, ideas that focus on user needs are clearly preferred
(see Table 5.1, results at t;). The difference of value-judgements is statistically
highly significant at a level of p<.01. This difference is established both by an
increased valuation of ideas that address user-needs (here the mean valuation moves
up from 0.34 in the pre-test to 0.47 in the post-test) and by a decreased valuation of
ideas that would not help the pre-defined target user (average ratings drop from
0.22 in the pre-test to —0.03 in the post-test).

Regarding inclinations to intervene, a similar picture obtains (see Table 5.2). At
first, the existing or lacking focus on user needs does not inform the coaches’
inclination to intervene in their team’s creative process. After the training, the
coaches feel more inclined to intervene when their team lacks a focus on user needs
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Table 5.1 Perceived value of ideas with vs. without focus on user needs

Value judgements when ideas Mean Std. dev. t Sig. (2-tailed)
to Focus on user needs 0.34 0.60 0.88 0.39

Don’t focus on user needs 0.22 0.49
t Focus on user needs 0.47 0.49 4.29 0.00%*

Don’t focus on user needs —0.03 0.52

1, pre-training assessment, ¢, post-training assessment, std. dev. standard deviation, sig. level of
significance, t-values of a paired-samples t-test, ** result statistically significant at a level of p<.01

Table 5.2 Wish to intervene when ideas focus vs. do not focus on user needs

Wish to intervene when ideas Mean Std. dev. t Sig. (2-tailed)
to Focus on user needs -0.01 0.87 0.04 0.97

Don’t focus on user needs —0.01 0.79
t Focus on user needs —0.06 0.62 —1.58 0.13

Don’t focus on user needs 0.13 0.68

(the intervention mean is positive with a value of 0.13, indicating that on average the
coaches want to intervene). Conversely, ideas that attend to user needs incline the
coaches to let their teams proceed incessantly, without interventions (here the inter-
vention mean is negative with a mean value of —0.06, indicating that on average the
coaches feel rather inclined to not-intervene). However, this difference does not
quite reach statistical significance.

Generally, a pattern crystallises that can be observed on all four idea dimensions.
To avoid repetitions we will only discuss it once, here pertaining to the focus on user
needs. The participants show considerable consensus when providing value esti-
mates for ideas. Standard deviations on value items are comparatively small, even
prior to the training. In this case, they amount to .60 and .49 (see t, in Table 5.1). By
contrast, regarding the question whether or not to intervene in the team’s creative
process the coaches initially articulate strongly diverging intuitions. In the pre-
training assessment, standard deviations on intervention items are rather large (.87
and .79). However, from pre- to post-training the coaches develop more homoge-
neous intuitions as to when they should intervene. At t;, standard deviations on
intervention items have dropped to .62 and .68.

5.4.2 Balancing Team Interests

Prior to their training, the coaches strongly attend to the factor of team member
interests. They significantly prefer ideas, which accommodate the interests of all
team members. This preference is statistically highly significant at a level of p<.01
(see Table 5.3, results at ty). After their training, the coaches still prefer ideas that
balance team interests. However, the impact of this factor has declined; the
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Table 5.3 Perceived value of ideas that balance vs. do not balance team interests

Value judgements when ideas Mean Std. dev. t Sig. (2-tailed)
ty Balance team interests 0.50 0.48 3.46 0.00%*

Don’t balance team interests 0.06 0.61
t, Balance team interests 0.30 0.51 1.26 0.22

Don’t balance team interests 0.15 0.52

Table 5.4 Wish to intervene when ideas balance vs. do not balance team interests

Wish to intervene when ideas Mean Std. dev. t Sig. (2-tailed)
to Balance team interests -0.16 0.91 -2.33 0.03*

Don’t balance team interests 0.18 0.81
t Balance team interests —-0.06 0.68 —1.26 0.22

Don’t balance team interests 0.10 0.71

*Result statistically significant at a level of p<.05.

difference of value-judgements is not statistically significant any more (see
Table 5.3, results at t;).

In the pre-test the intuitions of the coaches as to whether or not they should inter-
vene are also clearly attuned to interests of design team members (see Table 5.4,
results at t;). When solution ideas fail to pick up on some team members’ interests
the coaches feel inclined to intervene (with a mean of 0.18 tending positively
towards interventions). Conversely, the coaches do not intervene but let teams pro-
ceed when the pursued solution idea accommodates differing team member inter-
ests (in that case, the inclination-mean figures in the negative realm at —0.16).

After the training, coaching strategies are still somewhat attuned to the balancing
of team interests, but the factor is less important than it was in the beginning (see
Table 5.4, results at t;). It does not make a statistically significant difference any
more whether ideas balance or do not balance team interests.

5.4.3 Originality

Before the training, the coaches do not attend to the factor “originality”. The aver-
age perceived idea value is the same (.28 and .28, see t, in Table 5.5), irrespective of
whether ideas are original or unoriginal. After the training, the coaches have become
highly sensitive to the originality-dimension of ideas. However, contrary to our
hypotheses, the coaches strongly prefer unoriginal ideas (see t; in Table 5.5). The
average value-estimate of original ideas now figures in the negative realm at —.02,
while the average value-rating for unoriginal ideas is even increased compared to
the pre-test and now amounts t0.46.

The repudiation of originality after the training is in fact a consistent pattern that
obtains even on a more fine-grained level of analysis. About the same value-
difference in favour of non-originality is found when groups of immediately
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Table 5.5 Perceived value of original vs. unoriginal ideas

Value judgements when ideas Mean Std. dev. t Sig. (2-tailed)
to Are original 0.28 0.56 0.03 0.98
Are unoriginal 0.28 0.45
t Are original —0.02 0.55 —-4.92 0.00%*
Are unoriginal 0.46 0.41
0,8

® immediately

0.6 effective ideas
0,4
0,2 # not immediately
' effective ideas
0
-0,2

Fig. 5.8 In the post-training assessment, coaches consistently prefer unoriginal ideas. This pattern
holds both when they evaluate immediately effective ideas (which on average are attributed greater
values, cf. means of .10 and .63) and when they assess not immediately effective ideas (which on
average are attributed lesser value, cf. means of —.15 and .29)

Table 5.6 Wish to intervene when ideas are original vs. unoriginal

Wish to intervene when ideas Mean Std. dev. t Sig. (2-tailed)
to Are original —0.01 0.90 —0.04 0.97

Are unoriginal —0.01 0.75
t Are original 0.20 0.66 2.73 0.01%*

Are unoriginal —0.14 0.66

effective vs. not immediately effective ideas are analysed separately (see Fig. 5.8).
In the discussion we will return to this issue.

As the coaches demonstrate no “antennas” for originality in the pre-test they also
disregard this aspect in their coaching at first. The average inclination to intervene
is the same (—.01 and — .01, see t, in Table 5.6), irrespective of whether teams pur-
sue original or unoriginal ideas. After the training, the coaches have developed
highly sensitive antennas for originality and in fact appear to censor ideas with this
characteristic. As the positive value of .20 indicates, the coaches want to intervene
when their teams pursue original ideas (see t; in Table 5.6). By contrast, the negative
value of —.14 indicates that teams are left to proceed incessantly when unoriginal
ideas are pursued.
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Table 5.7 Perceived value of immediately effective vs. not immediately effective ideas

Value judgements when ideas Mean Std. dev. t Sig. (2-tailed)
to Are immediately effective 0.71 0.61 6.65 0.00%*

Are not immediately effective —0.15 0.49
t Are immediately effective 0.37 0.47 2.90 0.01%%*

Are not immediately effective 0.07 0.51

Table 5.8 Wish to intervene when ideas are immediately effective vs. not immediately effective

Wish to intervene when ideas Mean Std. dev. t Sig. (2-tailed)
to Are immediately effective —0.14 1.02 -1.20 0.24

Are not immediately effective 0.12 0.84
t Are immediately effective —0.05 0.69 —1.17 0.26

Are not immediately effective 0.11 0.66

5.4.4 Immediate Effectiveness

Prior to the training, the coaches base their value-judgements clearly on the dimen-
sion of immediate effectiveness (see t, in Table 5.7). Ideas that lack immediate
effectiveness receive a negative average rating of —.15. By contrast, the mean rating
of immediately effective ideas is strikingly positive at a value of .71. After the train-
ing, immediately effective ideas are still preferred, but the difference is not as large
any more (.37 vs. .07 at t;).

The inclinations to intervene tend to mirror the coaches’ preference for immedi-
ately effective ideas. The coaches rather want to intervene when teams pursue not-
immediately effective solutions (with a mean of .12 att,and .11 at t;, see Table 5.8).
Conversely, the coaches rather refrain from interventions on their team’s solution
trajectory when the pursued idea seems immediately effective (—.14 at t, and — .05
at t;). However, coaching inclinations do not differ to a statistically significant
degree, neither in the pre- nor in the post-test. Thus, a noteworthy discrepancy
obtains between the clarity of personal preferences for immediately effective ideas
on the one hand and rather indifferent coaching approaches on the other. We will
return to this issue in the discussion.

5.4.5 Predicting Value-Attribution Based On Idea
Characteristics

Linear regression models are computed to estimate the impact of each factor (focus
on user needs, balancing team interests, originality, immediate effectiveness) on the
coaches’ attribution of value to ideas. We permitted no computation of a regression
constant to render the beta weights of the four idea dimensions more easily
comparable.
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Table 5.9 A linear regression model predicting perceived idea value, before the training

Unstand. Beta Standard. Beta t sig.
Focus on user needs -.07 -.04 —.60 .55
Balancing team interests 27 15 2.45 .02
Originality -.17 -.09 —1.53 13
Immediate effectiveness .70 .38 6.34 .00

unstand. Beta unstandardized beta coefficient, standard. Beta standardized beta coefficient

The two regression models for the pre- and post-test data both explain only a
limited amount of variance (R = .41 in the pre-test model and .35 in the post-test
model; both models are statistically highly significant at a level of p<.001). This is
in line with prior expectations, since differing personal perspectives on ideas are
considered a resource in creative communities and trainings do not serve the pur-
pose of creating uniform responses.

The pattern of significant vs. insignificant beta weights in the regression models
mostly accords with the study hypotheses.

When the pre-training data is analysed, the standardized beta coefficient of the
factor “focus on user needs” is close to zero and not statistically significant (see
Table 5.9). This, again, suggests that the coaches do not attend to this dimension
prior to their training.

“Balancing team interests” is the second best predictor for value-ratings of the
coaches. The standardized beta weight of this factor amounts to .15, which is statis-
tically significant at a level of p<.05. This idea dimension clearly informs value-
ratings of the coaches.

The beta weight of “originality” is not statistically significant. Prior to their train-
ing, the coaches obviously do not screen this idea characteristic systematically in
the process of estimating idea value.

“Immediate effectiveness” is the best predictor for value-ratings. The standard-
ized beta weight of .38 is the largest in the whole model, reflecting a strong increase
in perceived idea value when ideas are immediately effective. This beta weight is
statistically significant at a level of p<.01.

After the training, the factor “focus on user need” has become the most important
predictor for value-judgments (see Table 5.10). Its standardized beta weight of .28
is statistically significant at a level of p<.01.

The impact of the factor “balancing team interests” has considerably declined.
Its beta weight of .08 is not statistically significant any more.

The factor “originality” has become the second best predictor for value esti-
mates. However, the standardized beta weight is negative at a value of —.27, which
is statistically highly significant at a level of p<.01. Thus, increases in idea original-
ity predict reduced value-attributions by the coaches.

The impact of the factor “immediate effectiveness” has dropped considerably.
The beta weight now amounts to .16 (compared to .38 in the pre-test), which is,
however, still statistically significant on a level of p<.01. Figure 5.9 summarises the
outcomes on behalf of all study hypotheses.



5 Estimator Socialization in Design Thinking: The Dynamic Process of Learning... 91
Table 5.10 A linear regression model predicting perceived idea value, after the training
Unstand. Beta Standard. Beta t sig.
Focus on user needs .50 .28 4.51 .00
Balancing team interests 15 .08 1.32 .19
Originality —.49 -.27 —4.42 .00
Immediate effectivity .29 .16 2.64 .01
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Fig. 5.9 Overview of study hypotheses and respective findings

5.5 Discussion

The evaluation style of coaches who attend the Design Thinking Certification
Program clearly changes over time.

Prior to their training, the coaches display a static assessment style, evaluating
ideas in the middle of the process as though they were facing final products. All
ideas should be immediately effective, else wise they are considered poor.
Furthermore, design thinking values such as the focus on user needs do not inform
idea perceptions of the coaches. Ways of incorporating team-dynamics in the pro-
cess are also not aligned to design thinking practices.

After the training, the coaches have adopted a dynamic assessment style, de-
emphasizing the importance of “immediate effectiveness” in the ideation phase.
Their value-set has changed mostly in accordance with design thinking teachings.
In particular, coaches now favour ideas that focus on user needs. This factor has
become the most important predictor for value judgements. In addition, team-
dynamics are still attended, but do not lead to an overly rigorous constriction of the
solution space; teams are not expected any more to gratify multiple user needs with
their solution simply to accommodate differing team member interests. Finally, the
coaches have become highly sensitive to the dimension of idea originality. However,
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this idea characteristic factors in negatively in the coaches’ estimation of idea value,
which is contrary to design thinking teachings and a highly surprising result.

As an overall finding, this study shows that idea assessment styles are not fixed.
They are no unalterable personality characteristics. People can learn to perceive
ideas in novel ways due to creativity education. Moreover, methodologically it is
possible to measure the idea assessment styles of single estimators and groups, and
to trace changes in their evaluation styles in the course of creativity trainings.

While the overall results are certainly multi-facetted, we shall confine further
discussions to two issues only, which are likely to stimulate further research. One
issue concerns a deeper understanding of valuation processes, the other bears on the
handling of idea originality.

1. How do emotional and cognitive aspects figure in value estimations, and how do
they influence coaching/teaching behaviours?

To assess the attribution of value to ideas, in our study the participants were
asked a general question: “How do you find this idea?”” Notably, answers to such a
general question can reflect both emotional and cognitive aspects of valuation.
When a coach states “I find this idea terrible”, she may sense a strong emotional
aversion while cognitively believing that the idea would work for other people. Or
she might consider the idea futile on a cognitive level, while not feeling much about
the subject at all. Of course, mixed cases can occur just as well.

One might assume that coaches translate their perceptions of idea value more
readily into coaching behaviour when the valuation accords with cognitive reason-
ing. In our pre-training assessment two strikingly different patterns crystallise on
behalf of the factors “balancing team interests” and “immediate effectiveness”. In
the pre-training assessment both dimensions strongly inform the coaches’ attribu-
tion of value to ideas. However, only the factor “balancing team interests” has a
significant impact on coaching interventions. This pattern makes sense if “balancing
team interests” is cognitively construed as advantageous. After all, literature on
social competence is often taken to suggest that the balancing of team interests be
important and favourable. By contrast, “immediate effectiveness” could be a char-
acteristic the coaches prefer emotionally, but not necessarily on a cognitive level.
Probably it feels good when team ideas are expected to work out quickly and
smoothly. At the same time, cognitively the coaches might still believe that innova-
tion projects should be open to ideas that lack immediate effectiveness. After all,
satellites, GPS and mobile phones — to name just a few examples — certainly did not
achieve immediate effectiveness right after the ideas were first conceived. Such a
discrepancy between emotional and cognitive appraisals could explain why the
coaches value immediately effective ideas more highly, but do not base their coach-
ing strategies consistently on this preference.

If this were true, the Certification Program was likely beneficial in helping the
coaches emotionally handle ideation outcomes that lack immediate effectiveness.
After the training, the coaches’ preference for immediately effective ideas is greatly
reduced, while the respective coaching strategy remains almost unchanged. This
would be an excellent emotional learning outcome for coaches in innovation proj-
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ects, where having to handle highly original, but not immediately effective ideas
may be everyday business.

In any case, emotional and cognitive aspects of idea valuation can be a fruitful
subject for creativity research, well-beyond the training of design thinking coaches.
In creativity education, or even education quite generally, teachers have to react —
often spontaneously — to student ideas. To support teachers (or design thinking
coaches) in this difficult task, a better understanding of the underlying estimation
processes would seem very helpful. Research could, for instance, focus on the fol-
lowing set of questions:

*  What immediate feelings do specific types of student ideas (e.g., original vs.
unoriginal) elicit in teachers/coaches?

* What cognitive rationales do teachers/coaches follow when they decide about
behavioural reactions to student ideas?

*  What heuristics should teachers/coaches follow when they react to student ideas
(e.g., in order to help students develop creative mindsets)?

* How can we train teachers/coaches, so that their immediate emotional reactions
to student ideas facilitate favourable behavioural reactions?

Studies bearing on these or related issues have already been undertaken in differ-
ent contexts and much progress can be expected from a knowledge synthesis across
different domains (e.g., Zajonc 2001; Oreg 2006; Beghetto 2016; Corazza 2017).
We are curious what the community of creativity researchers will jointly bring to
light over time.

The second study finding to be discussed in more detail concerns specifically the
handling of originality.

2. Why do the study participants develop disdain for original ideas?

In our longitudinal study, coaches strongly repudiate original ideas in the post-
training assessment. This is an unexpected, yet statistically highly significant out-
come. We shall consider a number of potential explanations in turn.

As has been noted above (in Sect. 5.2.3), original ideas often necessitate pro-
longed periods of refinement to render them effective. Might the coaches have
sensed a conflict between the higher resource demand in the case of original ideas
and limited available project resources, such as remaining time? That could explain
why they would prefer unoriginal ideas. However, for several reasons this explana-
tion does not seem to work in the case of the present study. First, the coaches
answered questions on behalf of a purely hypothetical scenario where no informa-
tion was even mentioned about available project resources. Second, the ideas had
been artificially generated so as to not entail different resource demands. On aver-
age the original ideas were just as immediately effective (easy to implement and
likely to produce the intended effects, judged by two expert raters) as were the
unoriginal ideas. Thirdly, if the study participants had sensed a conflict between
idea originality and available project resources, this conflict should have existed in
the pre- and the post-test alike. Yet, only in the post-test did the coaches display a
significant preference for unoriginal ideas. Finally, even if we assume that the
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coaches saw conflicts between idea originality and available project resources in the
post-test only, they could still have personally liked the original ideas. In that case,
they might have stated in the questionnaire that they personally found the original
ideas excellent, while at the same time they would have launched coaching interven-
tions against them in light of limited project resources. However, this pattern was
not observed, quite to the contrary. The coaches were much clearer in devaluing
original ideas (t = —4,92) than they were in launching coaching interventions when
faced with original ideas (t = 2.73). Here t-values that diverge more greatly from
zero indicate stronger differences between original and unoriginal ideas.

Considering further explanations proposed in the literature for why people might
prefer unoriginal ideas, we can also return to Blair and Mumford (2007). They
emphasize how it is more difficult for audiences to forecast the effects of original
ideas, since these are unprecedented. Hurdles might emerge in the implementation
phase and social benefits might be less foreseeable. Again, however, in our study the
ideas were artificially designed to avoid spurious correlations between idea origi-
nality and (unclear) implementation difficulties or (unclear) social benefits. On
average, the original and unoriginal ideas did not differ in their immediate effective-
ness or their social favourability/serviceability to user needs. Notably, it is also quite
easy to come up with unoriginal ideas that entail great forecasting difficulties. For
instance, in the case of the unoriginal idea mentioned in Sect. 5.3.1, the plan is to
make a farmer happy by finding a spouse for him via a partnership ad. It is hard to
foretell what hurdles will arise given this solution strategy and how the social ben-
efits or misfortunes will balance out in the end. Different women answering the ad
could affect the farmer’s happiness in various ways. It is unclear whether a person
who publishes a partnership ad will ever find a spouse, let alone one who makes him
happy and helps him at work. This is not to deny that particularly great forecasting
difficulties can explain the disdain for original ideas in some contexts, but for the
present study results a different explanation seems needed.

Barron’s (1955) research suggests that people display dispositions towards origi-
nality: Some people favour the original, other people favour the conventional con-
sistently across different situations. For Barron, these dispositions develop
throughout childhood and they become so stable that they can be addressed as per-
sonality traits in adult populations. We only reported group results above. They did,
however, also indicate something in the direction of cross-situational dispositions.
The coaches consistently favour unoriginal ideas in the post-training assessment.
More specifically, this preference becomes evident in two different situations,
namely when the assessed ideas are immediately effective and when the ideas lack
immediate effectiveness (cf. Fig. 5.8). Notably, though, these cross-situational dis-
positions to prefer the unoriginal are not carved in stone. Preference patterns change
from the pre- to the post-test. Thus, our study results are compatible with the belief
that people develop particular dispositions to either prefer the original or the con-
ventional across different situations. Importantly, though, these dispositions do not
seem to be unalterable personality traits. They can change in the course of creativity
trainings. While in the case of our study the coaches, unexpectedly and against the
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trainers’ intentions, developed a disposition to favour the conventional, an impor-
tant point is that the dispositions did change.

The question remains why the participants in our study developed disdain for
original ideas. Some qualitative feedback provided by the study participants after
their training gave hints to make sense of the findings. As a number of coaches indi-
cated in personal conversations about the study outcomes, they had picked up the
importance design thinking experts attributed to originality in the course of their
training, as for instance the motto “encourage wild ideas” was placed centre-stage
in ideation sessions. Still, the coaches were not convinced that wild ideas would
eventually entail better project results. Some coaches also indicated that they found
“crazy-sounding ideas unsuitable and not feasible in the more serious work con-
texts” where they lead innovation teams. Follow-up qualitative research needs to
clarify these issues more systematically. Nonetheless, an important objective for
creativity educators becomes apparent, which is likely relevant beyond design
thinking trainings: Creativity education needs to show how originality leads to
something better, not just something different.

Indeed, even in our test scenario originality was not associated with better
ideation outcomes. As our questionnaire had been designed like this, original ideas
were not associated with greater immediate effectiveness or clearer social benefits/
more gratification of user needs. Had the coaches preferred original ideas, they
would have preferred originality for its own sake, as an idle idea characteristic,
unrelated to idea effectiveness. The coaches did not appreciate originality for its
own sake, and there may even be good reasons for such a stance as long as “radical
innovation” or “creativity”’ are no self-standing goals. After all, in real-world chal-
lenges original ideas often do necessitate a greater investment of resources later on,
e.g., more time is required to refine the idea, eliminate bugs and make the approach
work (cf. Sect. 5.2.3). Moreover, as Blair and Mumford (2007) point out, potential
positive or negative effects of unprecedented, original ideas can be difficult to
anticipate.

Allin all, the handling of originality appears to be a particularly delicate learning
and teaching objective. In our study everything else seemed easier. The coaches
readily de-creased their preference for immediately effective solutions. They readily
attended to a novel characteristic, the focus on user needs, making it their primary
criterion for idea value. They readily changed the handling of team dynamics.
However, the coaches did not readily accept standard teachings on how to handle
originality.

Yet, originality is a defining characteristic of creative achievements. Therefore, it
seems an important objective for creativity education to help learners develop pro-
ficiency in the handling of original ideas. A consistent experience of disdain for
original ideas is likely to be a major creativity block that research and education
need to tackle. Against this background, we will close this chapter with consider-
ations how the handling of originality might be better facilitated in the future.
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5.6 Outlook: How to Facilitate the Acceptance
of Originality?

A creative mindset must include some openness to original ideas. While it may be
unnecessary (or even unfavourable) that people prefer all novel ideas simply for the
sake of originality, people who aspire to be creative, or who want to lead innovation
teams, must be ready to embrace at least some (promising) novel ideas. Otherwise
their projects remain tied to the realm of the conventional and they cannot possibly
succeed.

Especially in educational contexts it has already been noted how unconstrained
originality — permitting all kinds of novelty — is perceived as daunting and some-
thing to be carefully avoided (Beghetto 2016). A likely follow-up question is how
originality can be directed along task-appropriate lines. Creativity researchers could
advance theories and methods to help learners explain, predict and control the
development of creative potential in their projects, based on how they make use of
originality in the process. In this context, it seems promising to elucidate the vary-
ing roles of originality in different project stages. Moreover, explanations can be
sought as to why some original contributions seem much more promising than oth-
ers in each project stage.

Clearly there are many ways to incorporate originality in a creative process, and
not all of them seem equally helpful to build up creative potential. In design think-
ing projects, as probably in many other creative endeavours, people start by under-
standing and observing a subject domain. This is already the first phase in which a
creative project can be imbued with more or less originality. In this phase, original-
ity could be intentionally induced (i) by means of random imaginings about the
field, (ii) by building on any arbitrary observation or (iii) by attending to a surpris-
ing, unexpected observation in the field. With these three approaches, the same level
of originality might be achieved, but the creative potential that is added to the proj-
ect does not seem the same. Similar things can be said basically about all steps and
means of creative work.

To consider one more sample project phase, we can turn to ideation, i.e. the stage
of thinking up ideas and selecting one or more of them to be further pursued. In this
phase, not all original (“wild”) ideas seem similarly promising. A well-known posi-
tive example of “wild ideas” benefitted Polaroid developments. When Edwin Land
of Polaroid Corporation first imagined a printed colour picture that would be avail-
able within a few seconds after a camera had captured the image, his idea seemed
“wild” to the contemporaries: original, bold, almost unrealistic. Land had to work
for many years on his project to render the idea effective. Yet, eventually this idea
helped to expand the realm of what humanity could do (Arnold 1959/2016). His
wild idea had endowed Land’s project with a great creative potential. In other cases,
wild ideas may be truly impossible to realise. They could still be helpful, e.g., as
metaphors that guide the search for feasible solutions. By contrast, other original/
wild ideas may do very little in terms of adding creative potential. It is not the wild-
ness of ideas per se that gets a project far. In design thinking, examples of original/
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wild ideas that do not seem particularly promising can be easily generated by imag-
ining a new, unrealizable solution that would not even make the user happy if it
could be implemented.

When estimators dislike originality because they do not see how it improves
overall project outcomes, they have a point to make. Not all originality is necessar-
ily productive. Moreover, we know that originality often comes at a cost. However,
when creativity educators can explain and demonstrate how to use originality in
beneficial ways, the estimators we train have no reason to feel badly about it in
lump-sum ways.

We submit the following questions for further discussions:

* How do learners experience the role of originality in their processes? Do they
experience originality as a route to something better, or merely as a route to
something different? How are potential negative effects of originality construed
(such as increased resource demands)?

* What techniques of producing and handling originality help to amplify a proj-
ect’s creative potential? Are different techniques required in different work
stages?

* What distinguishes helpful original contributions in a creative process from less
helpful ones? Or can all original contributions endow projects with a high cre-
ative potential if only the original elements are processed in a particular way?

e How does original information build up in the course of creative work? (E.g.,
what is the relationship between original notes about a research domain, devel-
opments of original problem views, novel solution ideas etc.?)

* How do imagination abilities impact the acceptance of original ideas? Can peo-
ple picture conventional solutions better than original ones? Might people simply
prefer solutions they can easily imagine?'

» Extensive literature treats the subject of resistance to innovation and change
(e.g., Oreg 2006; Talke and Heidenreich 2013). To what extent do the phenom-
ena of people repudiating change/innovation and people repudiating originality
overlap or differ from one another?

* How does the acceptance of original ideas differ in cases when they have been
(a) thought up by oneself, (b) developed in one’s own creative team, (c) proposed
by a friend or (d) by someone else?

All in all, it seems the process of learning how to judge creative work is dynamic
in a double sense. Single estimators learn novel assessment styles in the course of
creativity trainings. At the same time, creativity experts are still in the process of
finding out which assessment styles to recommend and how to convey them. In any
case, people’s intuitions concerning idea value do not seem to be carved in stone.
They rather appear to be readily changeable by means of trainings. This, of course,
entails great responsibilities on the part of creativity researchers, whose views of the
creative process impact the way in which teachers and coaches assess student ideas.

'These research questions were suggested to us by Axel Menning.
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Chapter 6 )
Exploration as a Dynamic Strategy b
of Research-Education for Creativity

in Schools

Monica Guerra and Federica Valeria Villa

Abstract Creativity, due to its very nature as polymorphous, cannot be considered
a static concept, but a laborious process, activated by several factors strongly inter-
connected with the environment and the situation of reference. Each of these is also
the object of important reflections in education, put as the objective for the develop-
ment of the individual in learning, allowing us to make a parallelism between the
creative process and the teaching-learning process. These processes have important
subjective variables, but also constant elements which are discussed here in a dimen-
sion of dynamic and parallel references. The teacher, as a key figure and mediator
with society, is considered explorer of contexts, strategies, skills, activities and
ideas which become fundamental for his/her training and for that of others. The
intrinsically dynamic nature of both processes brings them closer, tracing the pos-
sibility of including creativity as an indispensable and transversal skill in daily
didactics. In this perspective, the exploratory appears a coherent way as a dynamic
methodology of schooling. Exploring becomes a dynamic creative path, which has
seen different applications in the area of research-education with teachers, but also
research-action at school with children.

6.1 Introduction

Creativity, probably due to its very nature as polymorphous, cannot be considered a
static and rigid concept, but a laborious process, activated by several factors — “cog-
nitive, emotional, motivational and personality traits” (Barbot et al. 2011,
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p. 59) — strongly interconnected with the environment and the situation of reference.
Each of these is also the object of important reflections in the world of education,
put as the objective of reference for the development of the individual in learning,
allowing us to make an immediate parallelism between the creative process and the
teaching-learning process.

The multiple variables involved in both processes are often unexpected, not con-
trollable and differ from one subject to another and from one situation to another, but
there are just as many factors that are constant and therefore the object of investigation
in greater depth. It can therefore be said that it is the way in which these are related
and entwined with one another that creates that cocktail of personal and contextual
elements, unique to each one. The creative process or product of a subject is some-
thing new — for the person, the community or the whole of society — and useful, suit-
able for meeting the initial stimulus; just as learning, all new information — or
creation — is integrated and acquired by each person in a different way, reorganizes old
beliefs, or takes a place next to them. The way these processes take place has impor-
tant subjective variables, but at the same time they present constant elements which it
is worthwhile discussing here in a dimension of dynamic and parallel references.

6.1.1 Cognitive Factors

The processing of information and thoughts is the faculty of the cognition, understood
as the ability to interpret and attribute meaning to the data perceived. The creative pro-
cess takes advantage of this human skill by soliciting sub-faculties, mechanisms of
production and management of incoming ideas or that have already been controlled.
The process starts through the identification, by the subject, of a situation defined
“problem”, in which an obstacle or a desired objective is recognized. This activates a
consequent production of a broad spectrum of ideas, aimed at seeking a solution (which
can be defined as divergent thought), to be reduced to a temporary conclusion in the
choice of the most suitable and appropriate one for the situation in question — conver-
gent thought (Hadani 2015). This pattern outlines a macro level creative process, which
is even excessively simplistic and linear, as going into detail, both divergent thought
and convergent thought have their respective characterizing factors.

The cognitive faculty of divergence effectively implies flexibility of thought —
understood as the ability to consider the problem from different perspectives, going
through different conceptual categories, experimenting different styles and strate-
gies —, fluidity of ideas — proposing a wide number of ideas and solutions referring
to a problem —, originality — building up something different or that others would
not have tried to do that is unusual and unique (Runco 2015). In addition to these
classic characteristics of divergent thought (e.g. Guilford 1950; Torrance 1974) oth-
ers can be found, such as the ability to think by combinations and systems, as con-
tinuous redefinition and combinations of different solutions to create new insights
(ibid.), or the elaboration, the ability to make associations or also to completely
restructure the problem (e.g. Hocevar 1980; Runco and Pritzker 1999; Giorgetti
et al. 2009; Cropley and Cropley 2012).
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The converging counterpart, on the other hand, comes at the time which moves
towards the conclusion/resolution of the creative macro-process seen earlier, in
which the decision-making process is activated, where the subject, from the many
options and opportunities thought of and proposed, selects one — or a combination
of several — pertinent to that specific situation-problem and which, to be creative,
does not adapt to conventions: original and valid. It is a path characterized by con-
tinual references between divergent and convergent thought that is characterized by
being cyclical (Hadani 2015), where one does not exclude the other but is constantly
dependent on it.

The teaching-learning process is, in the same way, completely based on and
structured by the cognitive faculties. The processes of thought, conceptualization,
reasoning, memorization etc. are involved actively and continuously in the educa-
tional field. “The characteristics underlying this behaviour of the mind are of an
abstract nature, of involvement of symbolic processes, of intuition, expectation, of
the use of complex rules, of problem-solving, etc.” (Stella 2001-2003, p. 1). An
attitude of restructuring knowledge through the reception and interpretation of the
multiple inputs both from the exterior and the interior is constant. Learning is the
result of a process which follows and interprets new experiences in the light of the
preceding ones (Donovan and Bransford 2005; Beghetto 2016) which, if it trans-
forms and modifies the subject (Antonietti and Cantoia 2010, p. VIII), activates the
perception and the definition of the real in a new way. Cognitive restructuring
understood this way takes on sense becoming a combinatory and creative process,
on which leverage can be used in education to reach personally significant
learnings.

Cognitive style (Gardner 1983) is also talked of, as the individual variation in the
way of perceiving, remembering, thinking, learning, storing, transforming and
using information (Kogan 1971), which is connected in turn to the style of learning
understood as a “set of operations and procedures that the student can use to acquire,
retain and recover different types of knowledge and performance” (Kigney in
Antonello 2002, p. 72). It is a personal style of managing and organizing one’s cog-
nitive faculties and using them in learning, in teaching — we will now speak of
educational style —, but also in the creative process.

6.1.2 Emotional Factors and Motivational Drives

“Communicating to others one’s perspective, resolution or idea plays a vital role in
creativity as it allows expressing one’s feelings and desires” (Hadani 2015, p. 29).
For some time now, research in psychology has maintained that the positive emo-
tions have a role of exhorting creativity as “amplifiers of the mind” while negative
ones were damaging as they were aimed at narrowing the view in a convergent way
to only one perspective. New research (e.g. Gable and Harmon-Jones 2008, 2011;
Akbari Chermahini and Hommel 2012) supports a new theory, suggesting that the
critical variable that influences the focus on reaching a purpose “is not the
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emotional value (i.e. the dichotomy between positive emotions and negative emo-
tions) but the intensity of the motivation to reach an objective” (Kaufman 2015).
Emotions and motivation thus become closely interconnected and dependent vari-
ables, which involve one sphere of the individual which goes beyond the rational
and definable, and which cannot be discussed separately.

In education, as in the creative process, “motivation is at the heart of the experi-
ence of development and inspires the subject to explore, to seek satisfaction for their
curiosity” (Hadani 2015, p. 34). It inspires teachers in planning and in the passion
of what they want to convey to the children, in the search for meaning of their act-
ing; but it is also an element that allows learners to pay attention, to be involved and
to keep their hunger for curiosity alive.

Motivation, as a container of the emotions adjoined to it, can also be understood
in unconsciously negative terms; if resistance is opposed to an activity, or when a
path is avoided. It is energy that supports acting in any field, but it requires a sup-
portive and guiding environment. According to Mo¢ (2001), motivation has deep
roots that can be traced back to categories of power, success and affiliation, where
each one has respectively an implication a fear (of losing, of failing, of being
rejected). Our emotions intervene by revealing, at times, which of these motivations
comes into play, through the classic dichotomy “avoid — confront” (as in the fight or
Slight theory of Cannon 1929). This strategy is fully part of the educational process
as well as of the creative one because both can be defined as situations-problem to
be avoided or confronted.

A further classification, also deemed valid for both the processes in question,
concerns extrinsic and intrinsic motivation. The former is bound to external influ-
ences, more interested in the benefit given by the finished product, while the latter
is guided by the individual’s own interests, leading to autonomous control of the
situation, to involvement and to the consequent learning (Hadani 2015), which can
be interpreted here as real motivation. This motivation which comes from the inte-
rior, emerged as a drive (Bragby et al. 2012, p. 33) acts without the promise of a
reward, without an interest finalized to the product alone, but to satisfy a curiosity,
a need for knowledge, seeking a meaning (ibid.) leading to a greater inclination to
creativity, learning or teaching, as there is a real reason by the subject to invest time
and energy. Real motivation drives a real involvement which intertwines with the
previously identified elements, triggering off a chain of relations which is enclosed
in the macrosystem (Bronfenbrenner 1979) in which the individual is placed.

6.1.3 Personality

Abundant literature deals with the subject of the personality of the creative student,
identifiable through standard characteristics which can be observed by teachers and
researchers (e.g. Aljughaiman and Mowrer Reynolds 2005; Gldveanu and Tanggaard
2014; Gralewski and Karwowski 2016), often related to the recognition of particular
attitudes, motivations and/or cognitive factors.
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We limit ourselves here to highlighting how the personality is a fluctuating vari-
able, a bubble containing all those aspects characterizing the individual, and how
this differs with the varying of contexts and relations.

In the educational field, the co-presence of several players means that each one
intervenes, with a different personality, in building the teaching-learning process.
The way of presenting oneself in the educational relationship, the teaching style and
the pedagogical school/s of thought, like the cognitive style of the learner, make the
dimension in which these dynamics take place unique and personal. In the same
way, the creative process, as mentioned earlier, becomes personalized according to
the subject who has activated it and the context of reference: the same essential
conditions as the educational process.

“Numerous studies have found that some traits of the personality can be directly
connected with creativity, such as the desire to overcome obstacles, to take risks, to
tolerate ambiguity” (Sternberg 2006, p. 89). At a more visible level, the observa-
tions of individuals deemed creative have characteristics of shyness, domination,
seriousness, little or no attention to rules, sensitivity and autonomy (Guastello 2009;
Runco 2007). These are again qualities which cannot be static or fixed;
“Csikszentmihalyi (1996), in his interviews, meets subjects who seem to be at the
same time logical and naive, disciplined but jokey, introvert and extrovert, realistic
but imaginative, objective and passionate...” (Lin et al. 2012, p. 114), where ambi-
guity, in the positive pragmatic sense of containment of dualism seems to reign in
them.

Learning implies checking “behavioural changes as the result of experience”
(Taylor and MacKenney 2008, p. 2), that lasts in time. The method consists of the
use of strategies, called learning styles, which vary from one subject to another and
from one situation to another. The personality traits and the learning styles are inter-
connected dimensions, where the personality forms an important aspect of learning.
The learning strategies do not work autonomously, but are directly dependent on the
personal variables (e.g. Cohen 1996; Sadeghi et al. 2012; Ibrahimoglu et al. 2013,
p- 97), and vice versa.

6.1.4 Context

The context, “co-presence of spatial-temporal dynamics and psychological phe-
nomena” (Glaveanu 2014, p. 382), is a place for meeting, exchange and sharing; a
complex of circumstances within which an event, a matrix of meanings, is born and
developed (Bateson 1972).

Barbot et al. (2011), in their definition of creativity, attribute to the context the
power to stimulate or inhibit the expression of the creative potential (see also
Besancon and Lubart 2008). It is, however, the subject that defines this relation;
their exploration allows them to be overcome — inhibiting their potential — or to
dominate the context (Sternberg 2006) — in terms of management and
organization.
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Like the subjective differences, the differences of setting also influence creativ-
ity, creating a person-environment interaction “that can explain the reasons why
certain factors can stimulate the creative efforts of one person and freeze those of
others” (Runco 2014, p. 153). For Runco and other researchers, the key element is
perception, a variable based on expectation and interpretation (Carson and Runco
1999; Millward and Freeman 2002; Nicol and Long 1996; Runco 2012), which
intervenes in the analysis of the situation, of the context and therefore in the conse-
quent reaction of the subject.

This is a dynamic conception and one of continuous references between physical
situation — which entails the presence of a problem to solve, activating a creative
process — and psychology of the individual, which can be observed to the same
extent in educational contexts as well, based wholly on the relation between subject-
subjects, subjects-objects, subjects-environment and objects-environment, in con-
tinuous change and reciprocal adaptation. The importance of the “preparation of the
context, as rich and motivating” (Malaguzzi 1983, p. 74), can accompany the sub-
jectin the discovery, in the exploration and therefore in the view of supporting their
creative process. Vygotskij (1972) also believed that the principle of freedom was
essential as a presupposition of the creative act, considered in broad and free envi-
ronments to allow combinations, associations and syntheses.

In addition to the physical space, there is also the social, psychological and per-
sonal space that analyse and contain all those complex connections that only the
interaction between several individuals with the environment can have. Being in an
educational context implies being inside this close-knit network, here described
briefly, of meanings, values and actions which make the educational experience
significant and rich. Observing the context at school is necessary to be included in
its specificity and in its implicit dynamism, which is also essential in the actions
where flexibility is the essential requisite of the figure of the teacher.

6.1.5 Creative Democracy

The continuous reference between these two processes, the creative one and that of
learning, tracing their connections and potential, underlines and consolidates what
has already been maintained and confirmed for some time now by several research-
ers (e.g. Runco 2004; Hadani 2015; Robinson 2015; Craft 2001a), as a basic presup-
position which supports all our claims: everyone has creative potential, as every
person is naturally gifted with the implied factors. We can therefore talk of creative
sharing, in broad terms of a common “characteristic”, way of thinking, of coping
with problems and situations in a different way. Creativity is exploration of possi-
bilities, alternatives, solutions and feedback that are then shared to be given mean-
ing and sense, leaving the intrapsychological sphere to explore the interpsychological
one (Beghetto 2016). Creativity would be meaningless without a social dimension,
as if it remained that of the individual, all their discoveries would potentially be a
creative revolution; this brings us back to the importance of the context, as a social
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group in which the creative process takes on value and sense. “According to this
perspective, creativity becomes a democratic construct as we can all be creative”
(Gariboldi and Cardarello 2012, p. 66). An anti-elitist concept of creativity, referred
to everyday life (Banaji et al. 2010) — also called “little-c” or “mini-c” (e.g. Craft
2001b; Craft 2005; Kaufman and Beghetto 2009; Simonton 2017) —, with a social
and essentially a diffused, shared and common meaning. In these terms, creativity
becomes everyone’s, of children as much as of adults, and today, more than ever
necessary in a constantly evolving society. The democratic dimension puts it “within
reach”, more easily usable and equally requested at all levels. “Its dimension
expressed in terms of a complex process would seem to complicate the school cur-
riculum but in actual fact it acts to its advantage: instead of focusing on a single
process or a single skill, it allows supporting many and different behaviours and
attitudes; instead of making the children adapt to a single attitude, “signs of creativ-
ity” can be observed in many activities and in many contents” (Runco 2015, p. 4;
Guerra and Villa 2017a).

The teacher, as a key figure and mediator with society, now requires attention as
the explorer of contexts, strategies, skills, activities and ideas which become funda-
mental for their training and for that of others. It is a dynamic trend of doing and
discovering, of return journeys, of experiences and feedback.

6.2 Dynamisms

‘Dynamic’, from the Greek dynamikés, means strength associated with movement,
as opposed to the term ‘static’. In painting or sculpture, for example, a canvas or a
statue are dynamic if they can transmit an idea of movement, even in their static
matter, inducing in the observer an action during their fulfilment, a process.
Therefore, in a classic transitive reaction, if creativity is process, and process is
movement as the activation of several elements together, therefore dynamism, cre-
ativity is also dynamism.

The composition of the factors involved in the creative process, as mentioned, is
different in each individual and as the situation varies: movement is already observed
here, in the change of perspective, in considering positively different each process
in each individual in the most widely varying contexts. Education is also dynamic
due to its continuous entwining of a multitude of elements, unfolding into an unfore-
seeable chain of references between the suggestions and the feedback.

Education and creativity are therefore increasingly becoming closely linked top-
ics which it is worthwhile discussing in connection where one — the educational
context — becomes the ideal underlying base of support and field of action for the
creative potential of the subjects involved.

The intrinsically dynamic nature of both processes brings them closer together,
now tracing the possibility of including creativity as an indispensable and transver-
sal skill in daily didactics (Guerra and Villa 2017b, c; Villa 2017). In detail, the
dynamism intrinsic to creativity can be traced back to several levels: (1) individual
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but also (2) extra-individual. The first embodies the expression of all the previously
stated factors; the ability to process internal and external information, the personal-
ity, the motivation and the emotivity of the individual are combined in a unique way
in the subject, who creates a dynamic relationship with the context. It appears as a
useful metaphor of comparison, the first theorization of the multiple intelligences
suggested by Gardner (1983), which can be interpreted here as the theory ‘of
glasses’ — for the sole explanatory and not reductive purpose. If, as maintained by
the author, the concept of intelligence is considered as non-unitary, but broken down
into different areas linked to different styles and types of knowledge, these can be
represented as several glasses containing different quantities of liquid. Each indi-
vidual has all the glasses, but the level of liquid in each one will be different; a
personal mix will be obtained from them all which determines the individual profile
of knowledge (Gardner 1982). At first, Gardner does not distinguish an artistic-
creative intelligence as he believed that each one of those shown could be inter-
preted in those terms. The creative process can thus be interpreted in a similar way,
in the idea that the different elements involved in the final mix are dependent on the
set of individual variables and the relative relationship with the context. Going fur-
ther into his research, Gardner effectively inserted creativity in an interactive dimen-
sion as the relationship between the person, the field or the discipline and the
environment (Gardner 1989, 1993), making it subsequently important to the point
of being contemplated in the five keys for the future (Gardner 2007), useful for the
citizens of the future who will have to cope with the complexity of the world. He
highlights how it is necessary to make this dimension explicit, as a fundamental ele-
ment in the individual, focusing attention on a mind that cultivates new ideas and
skills, that is always asking new questions to discover new problems and methods
(Gardner in EduSkills OECD 2012).

In both representations, the relationship with the context seems to remain the
indispensable indicator, especially as it is extremely dynamic, never fixed or per-
petual. From the point of view of teaching-learning processes, this means paying
particular attention to the arrangement and organization of the educational space,
with the aim of fostering different forms of communication and strategies, such as
to allow both processes, educational and creative, to take place.

The physical space, like the methodological-operative one as well, outline the
background against which the actions take place, becoming a characterizing ele-
ment of the extra-individual level (2). The reference to the social dimension of cre-
ativity and to some questions concerning the context of reference within which a
process or a product are considered creative is immediate.

In educational experience and practice, the social dimension means sharing, col-
laboration, comparison and discussion. The Other is too important not to be consid-
ered, especially if it is a group, in the awareness that through an encounter we become
mature and achieve knowledge of a higher level than can normally be reached indi-
vidually, as it is built up, integrated and discussed: “groups may discuss a wider
range of topics and emphasize marketability” (McMahon et al. 2016, p. 254).

The sociality of creativity gravitates around the concept of sharing the idea
because exposure to the thought of others contributes to cognitive stimulation
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(Dugosh et al. 2000; Paulus and Yang 2000) and therefore, to a consequent greater
production and activation of the creative process, creating a continuous flow. This
refers back to an umpteenth and strong dynamism between stimuli that are external
and internal to the individual, where one set influences the other and vice versa and
where both are indispensable for a learning-in-creativity (Beghetto 2016).

The idea is certainly the hinge on which the creative potential takes shape, under-
stood as the visible and directly usable moment; a large part of an even larger com-
plex process. However, we believe that the start of the whole process can be traced
back to something less explicit and spectacular like the phase of idea generation, but
definitely fundamental: a problem. The problem here is to be understood as a situa-
tion — social, relational, contextual — a stimulus that can trigger a series of new
questions which in turn activates a procedure and an attitude of research in the per-
son involved.

One question now remains suspended on how it is possible to identify positively
problematic situations in everyday life and in the educational field, capable, that is,
of activating processes of research which are creative and of learning at one and the
same time. The adequate approach is, for us, of the exploratory type, which allows
the subject to be in an attitude of constant material and contextual research, to have
eyes attentive to the world. Exploring becomes the matrix and frame within which
the whole creative process is activated: an attitude that is the container of all its
dynamism.

6.3 Acts of Exploration

If creativity is per se a dynamic concept due to the co-presence of various factors
related to the personality and its relationship with the context, we can maintain that
its dynamism can be increased by educational methodologies which widen the field
of the possibilities of response to a given problem. In this sense, educational and
didactic project development can be usefully engaged in supporting creativity as a
cross—curricular objective, which means in the first place accepting its manifesta-
tions at the time they emerge. What is prefigured is a frame within which the strate-
gies, the methodologies and the opportunities made available to children allow them
to build up their own paths of learning in an original way.

In this perspective, a way of proceeding which appears coherent as a dynamic
methodology of schooling is the exploratory one, which takes its cue from the work
of the Canadian artist Keri Smith and her “explorations of the world”, first presented
in her book “How to be an explorer of the world” (2008) and continued in many
others (2007a, b, 2010, 2011, 2014, 2016).

In its educational variation (Guerra 2013a), each exploration can be described
as an open question, which asks for the study of an element of or a situation, first
observing it and then documenting it. This is a procedure which makes some spe-
cific requests of the subject but which explicitly leaves room for individual inter-
pretation, so that each person can approach the instruction in personal ways
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(Guerra 2016). This openness, placed in a methodology which is offered as a
frame for the action, is what immediately connects the exploratory approach with
an educational and didactic project development concerned with supporting the
expression of creativity: the multiplicity of the possible answers to the same
instruction, just as the structuring of paths to answer it, represent ways through
which different and even diverging answers find room, which leave space for orig-
inal possibilities of proceeding.

Moreover, the roots of Keri Smith’s original proposal seem to lie in the begin-
nings of her biography of a child bored by school which offered — and required —
repetitive and anonymous tasks: precisely to flee that routine which suffocated her
creative inclination, Ms. Smith hypothesized becoming a ‘“creative” child as a
response to a request of productivity but above all of uniformity. That response
takes shape in the exploration of unusual materials (Guerra 2013b), which she used
to construct, transform and create which, along a path which was not linear or pain-
less, led her to an artistic research, offering her the occasion to legitimize her par-
ticular perspective, along a path which does not fear disorientation or chaos.
Following this path, her training was nourished by heterogeneous references which
often refer to other “rebels”, underlining how personal expression — of Ms. Smith
but of many other students besides her — often finds space as divergence from the
status quo, from what is conventionally requested. In the first place by school. Her
artistic experimentation then takes on as presuppositions the legitimacy of error
against the slavish respect for the rule, understood as conformity and standardiza-
tion. Her production, in particular as a writer, has its origin in the desire supported
by creative thinking, of sharing a thirst for knowledge, understood as an original
interpretation of the world. This is why, the use of articulated and heterogeneous
methods of investigation, in turn interested in bringing out multiple ways of seeing,
find a place in her work, as in evidence for example in Finish this book (2011): here
the reader is accompanied in structured training on the methods of observation and
documentation and then introduced to techniques of analysis of the objects found.
In parallel, her proposal insists not only on practising how to investigate the world,
but to act on it to transform it, as for example in The Guerilla Art Kit (2007a), and
then increasingly in The imaginary world of ...(2014) or The Wander Society (2016).

These presuppositions help to better understand the origin and peculiarity of Keri
Smith’s proposal, including in its pedagogical and didactic translation (Guerra
2013a, 2016). It includes the possibility of thinking and planning educational and
learning experiences of children and youngsters as occasions that the adult offers,
so that they can be seized, interpreted and structured in a personal way. Through this
methodology, there is practice in observing, connecting, documenting, remaining
open to the unexpected and accepting error as an occasion for discovery, all of
which are actions that support the exercise of creativity.

The exploratory methodology forms a possibility of interrogating the world
(Guerra 2015) through the intelligences of each person: it is an encounter that is
simultaneously material and reflective, which comes into being from the experi-
mentation of the matter, because each instruction starts from a question of investiga-
tion around objects, situations, concrete contexts that belong to the inhabited
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contexts. This moment is however accompanied by a constant reflection, which
arises from the interrogation of materials and the objects investigated and above all
by the possible connections between them. This close-knit work, starting from a
“material” starting base (Guerra 2017), i.e. which requires measuring up to the
physical nature of the environment observed and described, supports the continuous
search for connections between objects and contexts and, with them, the multiplica-
tion of levels of interpretation, making room for divergence.

Exploring this becomes a dynamic creative path, which has seen different appli-
cations in the area of research-education with teachers, but also research-action at
school with children.

The proposal of an exploratory approach in the educational and scholastic field
has effectively been experimented in the training of educators and teachers, allow-
ing the collection of over two thousand explorations inspired by How to become an
explorer of the world, the analysis of which shows how this practice — understood as
the possibility of experiencing research around an object, documenting it and then
rethinking in in an educational way — allows bringing out some problems relative to
methodological strategies which can foster approaches attentive to the inclinations
of each person, but also to discover creative potential in the way of presenting one-
self educators and teachers, recognizing in oneself abilities that had not previously
been identified. This appears particularly in line with the dynamism that mainly
regards the work of the teacher: it changes continuously, in the constant need to
restructure knowledge and situations, but also to take decisions on the spot (e.g.
Mortari 2009).

In parallel, the use of this approach directly offered to children appears a strategy
that allows generating questions that allow going into depth, in the world and in
knowledge (Antonacci and Guerra 2015). Transposing the exploratory approach
into education puts the children into the condition of researchers, “scientists” inter-
ested in getting to know themselves, the world and things with an open and curious
approach, oriented towards learning the mechanisms of what surrounds them. In
this sense, the project of scholastic innovation called “Una scuola” has found one of
its cornerstones.

The project originated with two educationalists, researchers in the Department of
Education of the University of Milano-Bicocca, active in research and education in
the field, with the aim of giving shape to a possibility of school that many good
practices, in Italy and abroad, show is feasible and concerns schools for children
aged from 3 to 13, therefore pre-school, primary school and middle school. The
project rereads and reinterprets some crucial and structural elements of school,
varying them in the light of the most recent research in education and didactics. The
central aspects include: the group, heterogeneous to take best advantage of the pos-
sibilities offered by different skills, but also fluid to allow organization that respect
time, ways and interests; the learning context, organized instead of in classrooms
through diversified but interrelated areas of experience, equipped with materials and
instruments that support autonomous research; languages, mainly on the subjects
and present without hierarchical logics; assessment, understood as a moment of
reflection rather than judgement. Alongside these, the educational and didactic ori-
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entation identifies in questions the privileged form of learning and, in this sense,
addresses the construction of questions of exploration (Smith 2011; Guerra 2013a,
b), understood as the authentic questioning of contexts, oriented at supporting mul-
tiple paths of enquiry and shunning univocal answers. The use of exploratory
instructions is oriented in the first place to building up a habitus interested in the
discovery of knowledge. Their construction in the form of open questions of
research allows each child to go through them starting from their own skills, but also
to investigate those skills and challenge them. In this approach, knowledge is built
up through the act of exploring at a material and contextual, individual and collec-
tive, personal and social level and this fosters the exercise of creativity, as it allows
each one to create paths, conceive of possibilities and build up knowledge.

6.4 Conclusions

The exploratory approach, inspired by the work of Keri Smith but reinterpreted as a
pedagogical and didactic methodology of interrogating the world to try to know its
meaning and functioning personally and therefore originally, appears a coherent
way with a proposal of school that wishes to foster and encourage the expression
and exercise of creativity. Exploration appears as a constitutive dimension of the
educational experience, which solicits attitudes of research oriented towards bring-
ing out questions through constant dialogue with the contexts and with others. The
suggestions made by Smith have many nuances which allow articulated directions:
by making for example reference to “How to become an explorer of the world”, any
exploration starting from the initials, like number 5 — which suggests “start[ing] a
collection based on the first found object you see on your walk, whatever that is. You
decide what the connection between the objects is (can be based on shape, colour,
size, etc.) — is an invitation to investigate the world in a way that is not linear but
reticular and highlights an inclination to research which is far removed from the
disciplinary fragmentation at school. Every exploratory question goes in this direc-
tion and can be treated in infinite combinations: using them thinking of them inside
the educational and scholastic experience can be a useful strategy but above all its
can indicate a fertile path to build and ask good questions again. The suggestion
proposed. i.e. is not necessarily that of referring to the explorations imagined by
Smith which, moreover and curiously, do not come into being for educational or
scholastic purposes, but of being a reference as an exercise to recognize and culti-
vate productive questions for the construction of knowledge and the promotion of
creative thinking. This means, on the one hand, learning to recognize the questions
of meaning, relation and correlation that children and youngsters ask themselves,
giving value to them and offering space and time to consider them in depth, even if
they are not the ones that the teachers would have proposed: their coming into being
from the field, from experience and from curiosity makes them an intriguing oppor-
tunity not to be missed and to investigate. On the other hand, it teachers translate it
into looking for questions that are neither rhetorical or univocally oriented to
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acquiring predetermined contents, but privileging questions — exploratory, pre-
cisely — which invite looking at the objects investigations from several points of
view, whatever they are, to find connections between what emerges in progress, to
make suppositions based on the research.

The attitude to research which the approach which we define exploratory sup-
ports, allow reinforcing/consolidating the skills oriented towards learning to learn,
understood here as a permanent way of investigation interested in building up ques-
tions from the context but also soliciting connections between the elements making
it up and between the subjects and these elements. Above all, this exercise of con-
tinually connecting the parts with one another and with the context allows stimulat-
ing the skill of reading the relationships between things, but also reorganizing them
according to personal inclinations and interest. This constant solicitation to think
and redefine relations and connections seems particularly promising for the purpose
of cultivating creative skills, which can appear from this interpretation of the exist-
ing world which is always new and original.
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Chapter 7 )
Educational Implications of the b
‘Self-Made Worldview’ Concept

Alexandra Maland and Liane Gabora

Abstract Immersion in a creative task can be an intimate experience. It can feel
like a mystery: intangible, inexplicable, and beyond the reach of science. However,
science is making exciting headway into understanding creativity. While the mind
of a highly uncreative individual consists of a collection of items accumulated
through direct experience and enculturation, the mind of a creative individual is
self-organizing and self-mending; thus, experiences and items of cultural knowl-
edge are thought through from different perspectives such that they cohere together
into a loosely integrated whole. The reweaving of items in memory is elicited by
perturbations: experiences that increase psychological entropy because they are
inconsistent with one’s web of understandings. The process of responding to one
perturbation often leads to other perturbations, i.e., other inconsistencies in one’s
web of understandings. Creative thinking often requires the capacity to shift between
divergent and convergent modes of thought in response to the ever-changing
demands of the creative task. Since uncreative individuals can reap the benefits of
creativity by imitating creators, using their inventions, or purchasing their artworks,
it is not necessary that everyone be creative. Agent based computer models of cul-
tural evolution suggest that society functions best with a mixture of creative and
uncreative individuals. The ideal ratio of creativity to imitation increases in times of
change, such as we are experiencing now. Therefore it is important to educate the
next generation in ways that foster creativity. The chapter concludes with sugges-
tions for how educational systems can cultivate creativity.
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7.1 Introduction

Immersion in a creative task can be an intimate experience. It can feel like a mys-
tery: intangible, inexplicable, and beyond the reach of science. However, science is
now making exciting headway into understanding creativity. This chapter examines
factors involved in the making of a creative mind, with the ultimate aim of helping
educational systems to cultivate creative thinking. We believe the time for this is
ripe, as our world is changing quickly, yielding new opportunities to be mined, new
challenges to be met, and new problems to be solved. Thus, innovative thinkers are
needed, perhaps more than ever before.

7.2 The ‘Self-Made’ Worldview (SMW)

We will use the term worldview to refer to a mind as it is experienced subjectively,
from the inside. It is a way of seeing the world and being in the world that emerges
as a result of the structure of ones’ web of understandings, beliefs, and attitudes. A
worldview reveals itself through behaviour, expression, and responses to situations
(Gabora 2017a).

The worldviews of people who would be considered relatively uncreative consist
largely of knowledge, social rules, and norms they’ve picked up from others through
imitation and other social learning processes (i.e., process that involve learning
from others). There is evidence that uncreative people tend on the whole to be pleas-
ant, reliable, and uncomplicated (Feist 1998). Their worldviews are largely
compilations of the knowledge, rules, and norms they’ve picked up from the world
around them. If you were to envision the worldview of a very uncreative person, it
might look like a stack of discrete and separate cards, with each card representing
something they’ve seen, heard, or been told. In the classroom this type of student
may be a teacher’s dream, reproducing knowledge as expected in an obedient and
passive manner. Thus, teachers may consciously or subconsciously, try to cast stu-
dents into this mold. This may not, however, be what it takes to nurture a future
innovator.

The worldview of a creative person might be envisioned as a stack of cards set
on fire, edges ruffling. They are in a state of frenzy, becoming increasingly less
separate and distinct; turning into something quite different from what they were
previously. Despite the diversity of creative people, they tend to exhibit certain per-
sonality traits, such as curiosity, openness, high energy, confidence, lack of reliabil-
ity, rebelliousness, and a tendency to deeply immerse themselves in projects they
feel passionate about, often to the exclusion of everything else (Feist 1998).

Of course, in reality, almost everyone falls somewhere in between these two
extremes. However, for simplicity, we refer to the worldview of an uncreative per-
son as a socially-made worldview and the worldview of a creative person as a self-
made worldview, or SMW for short. In what follows, we explain the rationale for
connecting creativity with the degree to which one’s worldview is self-made.
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7.2.1 The Making of a Self-Made Worldview

The above-mentioned process of social learning is sometimes contrasted with indi-
vidual learning, which involves learning outside a social context and which unfolds
through direct experience in the world. It is sometimes assumed that individual
learning encompasses creativity, but while individual learning culminates in the dis-
covery of something that already exists in the world, creativity culminates in the
generation of something that did not previously exist. Moreover, creativity can take
place independent of direct experience in the world; it can be wholly or partially
internal as opposed to external, and unlike individual learning it can occur in a
social context. Thus, creative people venture beyond both social and individual
learning; they rehash and reflect upon learned information, put their own spin on it,
and make it their own (Feinstein 2006). This happens through processes that Piaget
(2013) referred to as assimilation—fitting new information into one’s existing web
of understandings—and accommodation—the complementary process of restruc-
turing one’s existing web of understandings to make sense of the new information.

In short, while an uncreative worldview reflects what the individual has been
told, the structure of a creative worldview reflects what the individual has done
with what he or she has been told: their imaginative spin, as well as symbol manip-
ulation and deductive, inductive, and abductive processes. An ‘uncreative’ student
might fit well in a traditional education system wherein fact reproduction and rote
memorization make for structured classrooms and efficient evaluations. A ‘cre-
ative’ student, however, is more likely to thrive in an environment that allows for
more open-ended teaching methods. (A concrete example of an open-ended assign-
ment will be provided at the end of this chapter.)

A worldview—and particularly a SMW—is self-organizing and self-mending
(Gabora and Merrifield 2012; see also Osgood and Tannenbaum 1955). SMWs
explore and play with previously encoded knowledge and experiences, looking at
them from different perspectives. As such, over time, items in memory tend to
weave into a coherent web and take a form that may be unrecognizable to the origi-
nal. In response to perturbations—i.e., external stimuli or internal realizations that
are found to be disturbing or inconsistent with deep-seated beliefs—the SMW
reconfigures itself through local interactions amongst its components, and thereby
maintains a more or less orderly structure. The SMW explores relationships amongst
its contents to establish internal consistency, and does so spontaneously. If some-
thing surprises us, or someone does something that seems inconsistent with how
they normally behave, we cannot stop ourselves from trying to figure out how and
why. Our worldview attempts to mend itself, just as does a body when injured; thus,
we are inclined to explore possibilities and modify our interpretations of situations
in order to restore our sense of consistency and integrity (Greenwald et al. 2002).

The greater the tendency of a worldview to self-organize, the more likely it
comes to deviate from the status quo. However, since the internal upheaval that
comes with self-organized restructuring can be cognitively and emotionally
demanding, the SMW individual may be more likely to been seen as unusual (Feist
1998), or even diagnosed with an affective disorder (Andreasen 1987). On the plus
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side though, they have greater potential to produce something—be it an idea, arti-
fact, or class project—that others will regard as creative.

7.2.2 The Trade-Off Between Creating and Copying

It isn’t actually necessary for everyone to be creative for the benefits of creativity to
be felt by all. We can reap the rewards of a creative person’s ideas by copying them,
buying from them, or simply admiring them. Few of us can design a skyscraper or
compose an opera, but they are nevertheless ours to use and enjoy.

As in any kind of evolutionary process, novelty must be balanced with preserva-
tion. In cultural evolution, the novelty-generating component is creativity, and the
novelty-preserving components include imitation and other forms of social learning
(Gabora 2013). The relative contributions of creativity versus imitation to cultural
‘fitness’ and diversity can be studied using an agent-based computational model of
cultural evolution (Gabora 1995). In an experiment conducted using a variant of this
agent-based architecture, in which artificial neural network-based agents invent and
imitate ideas, the society’s ideas evolve most quickly when there is a good mix of
creative “inventors” and conforming “imitators” (Gabora and Tseng 2017). Of
course, if there are no creative agents, then there are no novel ideas or outputs to
preserve in society. But, if the frequency of creative agents is too high, the collective
suffers by never implementing or sharing their fittest ideas. Thus, a society thrives
when some individuals create and others preserve their best outputs.

So, there is a trade-off to peppering the world with creative minds. However, we
should not avoid trying to enhance creativity in society—beginning with the class-
room—because the pace of cultural change is accelerating more quickly than ever
before. In some biological systems, when the environment is changing quickly, the
mutation rate goes up. Similarly, in order to generate the innovative ideas that will
keep us afloat during times of societal change, we can all benefit if we encourage
students to explore their creative musings.

7.2.3 ‘Minding the Gap’

It is often the case that as soon as you clean one part of your house, such as the
kitchen countertops, you notice how dirty other parts are, such as the floors and
cupboards. The same principle holds true for your internal world; once you restruc-
ture one part of your worldview (e.g., from making a new friend who challenges a
stereotype you hold), you glimpse the need to revise other parts as well (such as
your judgement of others previously labeled with this stereotype). Similarly, it is
widely known amongst scientists that answering one question, or solving one prob-
lem, often leads to others. So, ironically, though a SMW spends more time ‘fixing’
itself, it nevertheless still feels more in need of fixing. Whereas the uncreative
worldview may not restructure itself until it experiences an external
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perturbation—i.e., a disturbance in the outside world—the SWM continuously
reevaluates its own structure by seeking, or even generating, perturbations.

Thus, someone with a SMW is particularly inclined to experience the kind of
question, problem, sense of incompletion or disconnect, feeling of curiosity, or need
for self-expression that Feinstein (2006) notes tends to precede creativity. It may
arise suddenly, or slowly over the course of years, and be either inconsequential or
of far-reaching importance, and it has been described as a relatively chaotic cogni-
tive state (Guastello 2002).

This state of mind can be framed in terms of the concept of entropy, a term that
comes from thermodynamics and information theory, and refers to the amount of
uncertainty and disorder in a system. As self-organizing systems, worldviews mini-
mize internal entropy by continually interacting with and adapting to their environ-
ments. As open systems, worldviews capture energy (i.e., knowledge or information)
from their environment, use it to maintain partially-stable states, and keep their own
entropy low by displacing it into the outside world. Hirsh et al. (2012) use the term
psychological entropy to refer to anxiety-provoking uncertainty, which they claim
humans attempt to keep at a manageable level. However, uncertainty can also be
experienced positively, as a wellspring for creativity; not just negatively, as anxiety.
(It can also be experienced as some combination of the two.) Accordingly, the con-
cept of psychological entropy has been redefined in terms of arousal rather than
anxiety, i.e., as arousal-provoking uncertainty rather than anxiety-provoking uncer-
tainty (Gabora 2017a, b).

Our attention is often pulled toward arenas of life where there is conflict, confu-
sion, or uncertainty, because they are an arousing source of psychological entropy,
and the creative process restructures this high entropy material so as to make it more
acceptable. Since SMWs are continuously reorganizing and re-assessing them-
selves, they are more inclined to detect psychological entropy and engage in self-
organized restructuring.

7.2.4 The Chaining of Thoughts and Actions

How does a mind self-organize? It has been proposed that the extraordinary creativ-
ity of the human mind was due to the onset of two exclusively human cognitive
abilities. The first, which evolved following an increase in cranial capacity (skull
size) approximately two million years ago, was the onset of the self-triggered recall
and rehearsal loop (Donald 1991). This ‘loop’ marked the capacity for one thought
to trigger another thought and enabled our early ancestors to rehearse and refine
skills, recall and reflect upon the past, and fantasize about the future. It has also been
referred to as chaining (Gabora and Tseng 2017), as it enables the chaining of
thoughts and actions into streams of free-association, critical reflection, or complex
behavioral sequences. Chaining enabled our ancestors to minimize arousal by
repeatedly considering high psychological entropy material from new contexts until
it was amply reorganized, and a new idea or perspective was achieved.
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Chaining concepts begins by connecting items in memory that were previously
assumed to be unrelated. The onset of the capacity for chaining enabled our ances-
tors to respond flexibly to stimuli and then reflect on their responses. The hypothesis
that the onset of the capacity for chaining made cultural evolution possible can be
demonstrated by an agent-based computer model of cultural evolution, called
EVOC (for EVOlution of Culture). In EVOC, chaining increases the mean fitness
and diversity of cultural outputs, which supports the hypothesis that chaining is
what transformed a culturally stagnant society into one characterized by open-ended
novelty (Gabora et al. 2013; Gabora and Smith in press).

Although the ability to chain began long ago, it is probably not the case that all
modern people are equally inclined to engage in it. The greater the extent to which one
chains thoughts and ideas together, the more likely one is to end up with a worldview
that deviates from the status quo. Conversely, those with a SMW are more likely to
engage in chaining, weaving stories about the past, or fantasizing about the future.
This is consistent with the notion of an absent-minded professor or a daydreaming
student; such an individual tends to be ‘lost in thought’ as opposed to living in the
present moment. However, if something does manage to pull their attention, it tends
to be more thoroughly honed before they settle into a particular understanding of it.

7.2.5 Shifting Between Analytic and Associative Modes
of Thought: Contextual Focus

The second uniquely human cognitive ability is posited to have given rise to the
‘big bang’ of human creativity (Mithen 1998) approximately 50,000 years ago. It
is referred to as contextual focus (CF) because it involves the capacity to adapt
ones’ mode of thought to the context by focusing or defocusing attention (Gabora
2003; Chrusch and Gabora 2014). CF enabled our ancestors to spontaneously
shift between a convergent or analytic mode of thought and a divergent or asso-
ciative mode of thought, wherein the interconnections between concepts and
ideas become more fluid and malleable. Convergent or analytic thought is condu-
cive to mentally demanding analytic tasks; it stifles associations, and reserves
mental effort for symbol manipulation and detecting relationships of causation.
Divergent or associative thought, on the other hand, is conducive to mind-wander-
ing, forging new associations when stuck in a rut, and detecting relationships of
correlation.

While chaining enabled the connecting of closely related items in memory, CF
enabled the forging of distant connections. Divergent thought allowed these con-
nections to be glimpsed, and convergent thought enabled them to be polished into
their final form.

It is interesting to view these forms of thought not just in terms of what they’re
good for but in terms of how they process information at the conceptual level, i.e.,
the level of concepts. While convergent thought involves using concepts in their
most stereotypical, undifferentiated form, i.e., sticking to their most conventional
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contexts, divergent thought is characterized by exploring the broader ‘halo’ of
potentiality surrounding concepts, i.e., the new meanings or feelings that arise when
concepts are conceived of in particular, often unconventional, contexts (Gabora
2018). Divergent thought is a matter of making broad use of contextual information
to make associations in constrained (though potentially obscure) ways, rather than
loosely expanding ones’ sphere of associations in a generic sense. Thus, while in a
convergent mode of thought you might think of a toothbrush only in terms of its role
in brushing teeth, but while puzzling over how to clean a narrow bottle, in a diver-
gent mode of thought you might conceive of a toothbrush as a possible bottle
cleaner.

CF, like chaining, contributes to the making of a SMW, and does so through the
forging of strange and often personal associations. The formation of a SMW entails
the ability to not just use both modes of thought, but apply them when needed. As
the SMW individual experiences more psychological entropy, there is a greater per-
ceived need for restructuring, and thus a need for CF. When psychological entropy
is experienced, creative individuals often attempt to mend their fractured world-
views by making use of divergent thought, which can forge new connections and
come up with ideas. However, since new ideas are born in a divergent mode of
thought, they are not likely to be immediately implementable, or even intelligible.
Novel ideas and discoveries must be reflected upon or honed from different perspec-
tives in a more clear-headed, convergent mode of thought. In short, the SMW is able
to place what is discovered in one mode of thought ‘into the hands of” the other,
thereby achieving a more nuanced web of associations.

Like chaining, CF has also been modeled using EVOC (Gabora et al. 2013;
Gabora and Smith in press). The mean fitness of actions across EVOC’s artificial
society increased with CF, and CF was also particularly effective when the fitness
function changed. These findings support CF’s hypothesized usefulness in breaking
out of a rut, adapting to new or changing environments, and generating insight.

7.2.6 From Task or Problem, to ‘Half-Baked’ Idea, to Creative
Output

Honing is the process of putting chaining and CF to work on a particular creative
task until psychological entropy reaches an adequately low level. Honing involves
viewing something in a new context, which leads to a new take on it, which suggests
another new context to consider it from, and so forth, until the ‘gap’ is filled, and the
worldview is less fragmented (Gabora 2017a). A more stable image of the world,
and one’s own relation to it, comes into focus through immersion in a creative task
(Pelaprat and Cole 2011). Honing may also utilize imagination: the ability to form
internal images or ideas by combining previous knowledge and experience.

A SMW is likely to experience cognitive states that feel unclear, ill-defined, and
in need of honing, because it is in a process of constant renewal. When a problem
(or task or concept) is considered in a new way for the first time, it is not always
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clear how the problem and context fit together. The phrase half-baked idea epito-
mizes how a creator may not even be able to comprehend their own newly hatched
idea. Even so, since the SMW is more likely to have half-baked ideas in the first
place, it is more likely to hone them into a state in which they are able to manifest,
or take on a life in the outside world.

Our minds gain a deeper understanding of something, such as a half-baked idea,
by looking at it from different perspectives. It is this kind of deep processing and the
resulting integrated webs of understanding that make the crucial connections that
lead to important advances and innovations (Gabora 2017a). Encouraging individu-
als to engage in deeper reflection and understanding is vital to creative thinking, and
is particularly important in our society’s distracting, high-stimulation environment.
Youth spend so much time processing new stimuli that there is less time to venture
deep into stimuli they’ve already encountered. With smartphones in hand and a
continuous inflow of new content to consume, there is less time devoted to thinking
about ideas and situations from different perspectives such that ideas are honed and
worldviews become more integrated.

7.2.7 Insight as Self-Organized Criticality

Insight can be experienced as an ‘aha!” moment, and defined as a sudden new rep-
resentation of a task or a realization of how to go about it (Mayer 1995). It is a
deliberate cognitive reorganization that concludes in a new and useful interpretation
or understanding that is non-obvious, or even peculiar (Kounios and Beeman 2009,
2014).

Insight marks a cognitive phase transition (Stephen et al. 2009) arising due to
self-organized criticality, or SOC (Gabora 1998). SOC is a phenomenon wherein,
through simple local interactions, complex systems tend to find a critical state—at
the cusp of a transition between order and chaos—from which a single minor agita-
tion sometimes exerts a disproportionately large effect (Bak et al. 1988). The signa-
ture of SOC is an inverse power law relationship in which most perturbations have
little effect, but the occasional perturbation has a dramatic effect. For example, most
of our moment-to-moment thoughts are inconsequential, but once in a while one
thought triggers another, which triggers another, causing an ‘avalanche’ of recon-
ceptualizations, concluding in a noticeably altered understanding of a concept, i.e.,
a moment of insight.

Like other SOC systems, a creative mind may function within a system midway
between order (involving the systematic progression of thoughts), and chaos
(wherein everything reminds you of everything else) (Gabora 1998). The SMW
may make use of CF to stay in this regime, by utilizing systematic analysis when
life gets complicated, and letting the mind wander when things get dull. As such,
when our learning environments are designed to offer learning opportunies at mul-
tiple scales, i.e., at different levels of complexity and difficulty, they foster mastery
of CF, and provide opportunities for the mental exercise that can culminate in a
SMW.
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Some attribute the unpredictability of insight to a blind, sequential, trial-and-
error process of idea generation, but in our view insight arises through SOC due to
the dynamical process of constant change and interaction in SOC systems. This is
consistent with several lines of evidence. Firstly, the ‘insight as SOC’ hypothesis
corroborates with the fact that worldviews rapidly reconfigure in response to exter-
nal inputs, and findings that a series of small conceptual changes is often followed
by large-scale creative conceptual change (Ward et al. 1997). It is also consistent
with findings that insight tends to come suddenly (Gick and Lockhart 1995), and
with ease (Topolinski and Reber 2010), despite extensive unsuccessful prior
intense effort. Evidence that power laws are applicable to novelty transmission is
another indication of SOC (Jacobsen and Guastello 2011). Further, there is evi-
dence of SOC in the human brain (Kitzbichler et al. 2009). Moreover, at the cogni-
tive level, word association studies have shown that concepts are clustered and
sparsely connected, with some having many associates and others few (Nelson
et al. 2004). Semantic networks exhibit the sparse connectivity, short average path
lengths, and strong local clustering that are typical of SOC structures (Steyvers and
Tenenbaum 2005).

7.3 A Micro-level View of The Self-Made Worldview

Having introduced the concept of a SMW as it manifests at the macro-level of
everyday life, let us now briefly examine how a SMW is structured at the micro-
level of neuron assemblies.

7.3.1 The Birthplace of Creativity

The notion of a SMW can be grounded in the brain’s architecture by examining
some key attributes of associative memory. First, our memory encoding is sparse
(Kanerva 1988). This means that the number of possible items that can be encoded
is far greater than the number of neurons in the human brain.

Second, human memories exhibit coarse coding (Sutton 1996): they are encoded
in neurons that are sensitive to ranges of microfeatures. When memory organization
follows coarse coding, a neuron responds maximally to a particular microfeature,
and responds to a lesser extent to similar microfeatures. For example, neuron A may
respond preferentially to a certain color (e.g., pink), while its neighbor B responds
preferentially to a slightly different color (e.g., magenta), and so forth. However,
although A may respond maximally to pink, it still responds, to a lesser degree, to
magenta (or another similar color).

The upshot of coarse coding is that an item in memory is distributed across a cell
assembly of neurons that are sensitive to particular properties. This means that a
given experience activates not just one neuron, nor every neuron to an equal degree,
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but spreads across an assembly. Thus, the content of an item in memory doesn’t
arise due to the activation of any single neuron, but an overall pattern of activation,
wherein the same neurons are used and re-used in different capacities (McClelland
et al. 2003; Edelman 1987). Distribution guarantees the possibility of forging asso-
ciations amongst items (Josselyn et al. 2015)—whether closely or distantly related—
in a potentially new and useful, even surprising, way.

Human memory is also content addressable: there is a systematic relationship
between stimulus content and the cell assemblies that encode it (Kanerva 1988).
This enables the brain to take what is being experienced (i.e., context), and then
naturally bring items to mind that are related, in either obvious or unexpected ways.
Content addressability ensures that memory items are awakened by stimuli that are
similar, or that resonate with one another (Hebb 1949). It is often the case that in
moments of insight, the correlation between items has never been explicitly noticed,
and their overlapping distribution is what awakened this new connection.

It is because of these features of memory that we can generate a new concept, or
draw a new connection, that is more appropriate to the situation than anything our
brain has ever been fed as input (McClelland et al. 2003). If memory were not
sparse, and all neurons were packed like sardines within a small region, then we
would not be able to make distinctions across the vast range of stimulus qualities
that we can. Without distribution and coarse coding, there would be no overlap
between items that share microfeatures, and thus no means of forging associations
between them. Without content addressability, these associations would not be
appropriate or significant; we would be wandering blindfolded through memory
(McClelland et al. 2003). This cognitive architecture, as well as the compulsion of
a SMW to self-organize in response to psychological entropy, is in our view the key
to our creativity.

Lastly, items in memory are never re-experienced in exactly the same form as
when first encoded, because the meanings of items are not stored in seclusion, and
are in part derived from the meanings of other representations that excite associated
groups of neurons. Thus, retrieving a specific, singular memory is essentially impos-
sible, and memory does not work through a verbatim retrieval process. Recalled
items are inevitably shaped by experiences the individual has had since encoding
(Paterson et al. 2009; Schacter 2001), because the strength and pattern of connec-
tions amongst neurons are always changing (McClelland 2011). Changing patterns
also means that items can spontaneously re-assemble in a way that relates to the task
at hand. In this way, a worldview gets restructured.

7.3.2 How Chaining Is Implemented at the Neural Level

At the neural level, the onset of chaining meant that more features of any particular
experience were encoded in memory, because more microfeature-specific neurons
participated. It follows that the proclivity for a SMW may stem from the tendency
to encode items in greater detail. Since more details lead to more distinctions, which
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enable more routes by which one thought can evoke another, this ultimately leads to
more possibilities for connecting the dots between past and present experiences.
Altogether, chaining and detailed encoding produce a more nuanced worldview.
This is why our modern, high-stimulation world, in which teachers expect efficient,
rehearsed answers, may be at a disservice to creative minds—which are born out of
prolonged, detailed investigation.

7.3.3 How Contextual Focus Is Implemented at the Neural
Level

Recall, CF is the capacity to effectively tailor one’s mode of the thought to the cur-
rent situation or context by focusing or defocusing attention (Gabora 2003). Analytic
thought involves focusing attention and constraining activation such that items are
considered in a compact form that is amenable to complex mental operations.
Associative thought involves defocusing attention such that obscure, though poten-
tially relevant, aspects of a situation to come into play, and the set of possible asso-
ciations expands.

It has been proposed that the ‘shift” experienced in CF is carried out through the
recruitment and decruitment of neurds (Gabora 2010, 2018; Gabora and Ranjan
2013): the neural assemblies that are not activated in analytic thought, but are in
associative thought (Gabora 2010; see also Ellamil et al. 2012; Yoruk and Runco
2014). Neurds respond to properties that are of minimal relevance to the current
thought, and thus more distantly associated. The subset of cell assemblies that count
as neurds shifts depending on the situation, such that they do not reside in any par-
ticular region of memory. Every different perspective one takes on a particular idea
or concept recruits a different set of neurds.

In associative thought, diffuse activation recruits more cell assemblies, including
neurds, which enables one thought to stray far from another, while still retaining a
thread continuity. Insight occurs when concepts previously assumed to be unrelated
are united and sufficiently activated to cross into conscious awareness (Salvi et al.
2016). Following insight, an idea must be honed to completion, which necessitates
the shift to an analytic mode of thought. This analytic shift is accomplished by dis-
missing the cell assemblies that are active during associative thought, i.e., the
decruitment of neurds.

An individual is more likely to have a SMW if they utilize CF to tailor their mode
of thought to the current situation to a greater extent. Although engagement in asso-
ciative thought navigates memory both deeply and quickly, the ability to reign it in
is as important as the ability to initiate it. If everything always reminds you of every-
thing else all the time, then the ability to draw connections becomes counterproduc-
tive. The ability to shift between, and control, both associative and analytic thought
enables the structure of one’s worldview to capture not only the contents acquired
through social and individual learning, but also how they are all related. These rela-
tionships include not only basic-level connections, but relationships with respect to
different contexts, and at different levels of abstraction.
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7.3.4 The Ancestral Origins of New Ideas

The fact that associations come to mind spontaneously as a result of representa-
tional overlap and shared features means there is no need for memory to be ran-
domly searched to make creative associations (Gabora 2010). The more detail with
which stimuli and experiences are encoded, the greater their distributed representa-
tions overlap, and the more potential routes by which they can act as contexts for
one another and combine.

Let us consider a concrete example. One morning, one of the authors of this
chapter awoke from a dream in which she opened a small business basically hauling
people around in a bus, and had come up with the slogan, “We put the Bus in
Business”. Where on earth did that come from, she wondered. It was obvious,
though. It came from a combination of the Sense8 Netflix series she’d been
binge-watching in which one of the heros hauls people around in a bus, and sayings
like “We put the Fun in Fundraiser”.

You may now have some idea of what caused her mind to pull these things
together to generate this weird, new slogan. In the context of wanting to invent a
slogan about a ‘bus business’ her dreaming brain didn’t randomly mutate BUSINESS
to get, say, “we put the harness in business”; it immediately hit on something that,
albeit silly, is at least relevant (even when dreaming). This is consistent with the
distributed and content-addressable architecture of memory; as a result, associa-
tions are forged by way of shared structure. The first author’s dreaming mind con-
nected BUS and BUSINESS on the basis of the shared syllable BUS, because they
both activate neurds that are tuned to respond to the features of this syllable.

Having examined how new ideas emerge in associative memory, it is clear that
they do not ‘arise out of the blue’; they bear some relationship to knowledge and
experiences encoded in memory before the creative act took place. Thus, due to the
organization of memory, insight is not simply a matter of chance or expertise, but of
becoming newly aware of the shared features between memories and concepts.

7.4 The Evolution of Creative Worldviews

To fully understand creativity, we must assess where creativity fits into the ‘big
picture’ of humanity. Humans uniquely participate in two evolutionary processes:
biological and cultural. Within this second cultural evolutionary process, creativity
is the driving force that enables cultural outputs to proliferate in an open-ended
fashion, i.e., without limit (Gabora 1997).

Although it may at first seem possible that culture, like biological organisms,
could evolve through a Darwinian process (of natural selection or ‘survival of the
fittest’), there is abundant theoretical and empirical evidence against a Darwinian
framework for culture (Gabora 2004, 2006, 2011, 2013). Even very early life itself
went through a stage where it evolved—i.e., exhibited cumulative, adaptive, open-
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ended change—through a process that functioned rather differently from natural
selection. What made early biological evolution possible was the emergence of pro-
tocells: simple cell-like structures that were self-organizing, self-mending, commu-
nally interacting, and self-reproducing (Hordijk et al. 2010; Kauffman 1993). It has
been shown that these protocells evolved through a more haphazard process that can
be referred to as self-other organization (SOR) communal exchange, which involves
interactions not just within but amongst these self-organizing structures (Vetsigian
et al. 20006).

It has been proposed that what made cultural evolution possible is the emergence
of a mind or worldview that is self-organizing, self-mending, communally interact-
ing, and self-reproducing (Gabora 2013). In short, the worldview is to cultural evo-
lution what the protocell is to biological evolution. The internal state of a worldview
changes dynamically due to a communal exchange of information with the external
world, just like the earliest forms of life. By sharing experiences, ideas, and attitudes
with others, individuals influence the process by which other peoples’ worldview
form and transform. One of the earliest environments that expose us to sharing
through both internal restructuring and self-organization of thoughts and ideas, and
communal exchange of thoughts and ideas with others, is the classroom. If teaching
methods follow strict, traditional guidelines, peer interaction and questioning what
the teacher says may be discouraged, thus stifling processes that play a role in the
development of SMWs.

When people directly or indirectly interact with one another, elements of their
worldview can be passed on and imperfectly reconstituted in each other. For exam-
ple, students may assimilate fragments of their parent’s or teacher’s worldview and
expose these fragments to the student’s own unique experiences and physical limita-
tions. In so doing, they forge unique internal models of the relationship between self
and world. Thus, worldviews are not just communally interacting, but also self-
regenerating. Unlike the case in modern-day biological evolution, in the cultural
evolution of human worldviews, there is no universal ‘self-assembly code’ (e.g.,
DNA) ensuring the reliability of the replication. Consequently, particular beliefs or
ideas may take on a different role within different people’s worldviews as a result of
their unique experiences and unique ways of structuring their knowledge.

A worldview evolves by interweaving both (1) internal interactions amongst its
parts, and (2) external interactions with others. A worldview is more likely to
become a SMW if it is exposed to more social and environmental interactions and
experiences, thus encoding more information and having more potential configura-
tions. When creativity is viewed in light of its role in fueling cultural evolution, the
proposal of insight as self-organized criticality (SOC) fits into a broader conceptual
framework. According to the theory of punctuated equilibrium, for which there is
substantial well-documented evidence, changes in biological species are restricted
to rare, rapid events interspersed amongst prolonged periods of stasis (Eldridge and
Gould 1972). Punctuated equilibrium is perhaps the best-known example of SOC in
nature, and it has been suggested that cultural evolution, like biological evolution,
exhibits punctuated equilibrium (Orsucci 2008). Insight may play the role in cul-
tural evolution that punctuated equilibrium plays in biological evolution, fueling the
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reorganization of, not species in an ecosystem, but concepts and ideas in an ‘ecol-
ogy of mind’.

One of the more prominent implications of applying the SOR or communal
exchange theory to cultural evolution is that it is not the creative artifacts or ideas
that are evolving, but the worldviews that produce them (Gabora 2004). Creative
outputs are the byproducts of evolving worldviews. Since a worldview cannot be
seen, it reveals itself through behavioural consistencies in social interaction and
through generating creative outputs (Gabora 2017a). For example, when students
debate about politics, or present their art projects to each other, these interactions
and outputs are what allow worldviews to view and shape one another.

7.4.1 The Role of Education

Just as the cumulative creativity of biological evolution completely transformed our
planet, so too has the cumulative creativity of cultural evolution. Although the cre-
ative processes underlying cultural evolution may be more strategic—i.e., less ran-
dom—than biological evolution, we still cannot predict where its headed. While we
have made considerable headway in understanding how the creative process works,
we are no better able to predict the next new gadget that will captivate us nor the
next novel that will move us to tears. Thus, we cannot predict the world that today’s
students will have to navigate once they graduate.

We can, however, educate them to be, not compilations of knowledge and social
rules, but SMWs, able to weave what they are told into a unique cognitive structure
of their own making that reflects their unique proclivities and experiences. This
means that providing opportunities not just to learn but to explore how what they are
learning could relate to personal experiences and knowledge in other domains. This
will foster the ability to creatively respond to perturbations and cope with the
unexpected.

Although teachers claim to value creativity, many hold negative attitudes toward
the attributes associated with it, as many fear that encouraging creativity in the
classroom could be disruptive (Beghetto 2007). Teachers tend to emphasize correct
responses and the regurgitation of knowledge at the expense of creativity, as such a
framework allows for more straightforward evaluation. Creative projects and test-
ing, on the other hand, take considerable effort, and result in minimal benefits to
standardized testing. When efforts are made to encourage creativity within an edu-
cational setting, neither teacher nor students often knows what the expectations are.
However, despite the risks of encouraging creative classrooms, such an investment
is potentially rewarding.

Each student can be seen as a unique wellspring of creative potentiality, which
the teacher can help actualize, or bring to fruition. Allowing the full-ranging explo-
ration of a student’s potentiality may result in new emergent ideas and outcomes
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that could not be predicted in a straightforward logical way from knowledge of the
teacher, student, or lesson plan (Ranjan and Gabora 2012).

7.4.2  Cultivating Creativity in the Classroom

An obvious final question to address is: how can creativity be nurtured in an educa-
tional setting? Incorporating creativity into the classroom may appear challenging
and counterproductive, given that the current system is rooted in a certain structure,
but there are a multitude of ways to do so (see Gregerson et al. 2013). The following
section outlines three key ways in which teachers can begin to incorporate creativity
(Gabora 2017b).

A first suggestion is to focus less on the reproduction of information, and more
on critical thinking and problem solving. This allows students to build the necessary
skills to engage in CF, wherein associative thought processes allow them to traverse
their minds for ideas, and then analytic thought refines what is found. Incorporating
this is as simple as using open-ended written questions as opposed to multiple
choice questions on exams, or at least having a mixture. For example, presenting a
real-world scenario and then following up with a question that requires using knowl-
edge learned in class, as well as critical thinking and reflective skills.

Second, teachers can curate activities that transcend traditional disciplinary
boundaries, such as by painting murals that depict biological food chains, or acting
out plays about historical events, or writing poems about the cosmos. After all, the
world doesn’t come carved up into different subject areas. If our culture and class-
rooms tell students that these disciplinary boundaries are real, then their thinking
becomes trapped in them. In reality, harsh lines do not exist between various
domains in life. A worldview that is dynamic and creative may be reflected in a
student who is capable of both building a beautiful diorama of a cell body and cor-
rectly labelling all of the parts.

Third, by posing questions and challenges, and then following up with opportu-
nities for solitude and reflection, teachers can provide time and space for more
detailed contemplation. In the current high-stimulation environment that students
are exposed to daily, classrooms have the potential to offer a place for deeper reflec-
tion and understanding. Reflecting upon what is learned or asked fosters the forging
of new connections that is so vital to creativity. While time-constraints may lead
students to produce uncreative answers that reflect what they’ve been told, allowing
time for information to ‘incubate’ may cultivate more creative outputs that show-
case what students have done with what they’ve been told. It may be especially
helpful for teachers or professors to view their students as entities that are able to
rehash and reflect upon learned information, put their own spin on it, and later, do
something novel with it.
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7.4.3 A Creative Assignment in Practice

To make the above suggestions more concrete, let us examine a particular example
of a university classroom assignment (from Ranjan and Gabora 2012)—aspects of
which could be made to suit a younger group, as well. At the beginning of the term,
students are asked to choose to complete a presentation, essay, or project, which is
due at the end of the term. Students may choose their own topic, but it must pertain
to a major theme or subject of the course. By giving students a choice of format and
topic, plus the entire term to work on it, they can discover and explore their own
interests and talents in-depth, and mull over the assignment from day one. Although
it may be difficult to initially generate a topic, the time allowance means that a stu-
dent can engage in associative thought and connect their own curiosity and abilities
with what has been learned in class. In this associate stage of idea-generation, one
thought is able to stray far from the next, yet a thread continuity is still retained by
the subject or topic (e.g., politics or biology), keeping even far-reaching ideas some-
what relevant to the assignment. Once an idea is conjured up, analytic thought con-
strains the student’s flight of ideas so that they can refine it to produce a learning
experience tailored to the students’ interests. Students thereby learn to engage in CF
and use it to their advantage.

Since creativity thrives in situations where both freedom and constraint coexist,
for an open-ended task such as this, instructors can ensure that students have clear
expectations by both providing examples and breaking up the assignment into mul-
tiple steps. For example, they could be asked to submit just the title, one sentence,
and one reference 2 weeks after the start of class, then submit one paragraph 1 month
after the start of class, (and so forth), with feedback provided at each stage. In this
way, students have abundant opportunity to hone and revise their ideas, and fulfill
their creative potential.

This assignment incorporates (1) focusing on critical thinking and problem solv-
ing, (2) posing questions and challenges followed by opportunities for solitude,
reflection, and detailed contemplation. It could also potentially incorporate (3)
activities that transcend traditional disciplinary boundaries; for example, students
might respond to this kind of open-ended assignment by creating a video game that
explores the laws of physics, or by writing a short story about someone with a psy-
chological disorder.

Studies on conceptual combinations suggest that because more ambiguous tasks
such as this offer more opportunities to for students to connect dissimilar concepts,
they may result in more creative outputs (Wilkenfeld and Ward 2001). When stu-
dents choose their own topics, they are more likely to be intrinsically motivated, and
to find personal meaning in what they are learning. Giving them several months to
carry out the assignment, and staggering it into sub-goals, encourages students to
put more of themselves into their work, which, and provides sufficient time for half-
baked ideas to crystallize into final creative products that students can feel proud of.
Although some skills may be specific to particular domains (e.g., multiplication
ability is more specific to math than literature), creative processes of the kind that
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may be engendered by such open-ended assignments may catalyze internal transfor-
mation that transcends such boundaries.

7.5 Conclusion

Although educators claim to value creativity, a disconnect exists between this claim
and what actually happens in school. This is likely because traditional misconcep-
tions and assumptions about creativity keep educators from effectively incorporat-
ing it in their syllabi. Thus, the aim of this chapter was to introduce a new conception
of the creative mind as a complex, dynamical system that begins with worldviews.
The ideas proposed here paint creativity as not being domain-specific, and as not
measurable by tangible creative outputs. The real transformation that takes place is
internal. We believe that no other investment in education could be more important
and potentially rewarding than encouraging this understanding and thus encourag-
ing creative classrooms. By nurturing the skills and attributes characteristic of cre-
ative minds, education systems have the potential to cultivate the kinds of people
that society needs.
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Chapter 8
Dynamic Creativity: Influential Theory,
Public Discourse, and Generative Possibility

Carol A. Mullen

Abstract This conceptual essay introduces dynamic creativity, bridging with influ-
ential theory, public discourse, and generative possibility. The concept of dynamic
creativity grows out of literature referring to dynamics of creativity—both educa-
tional and cultural. Creative rhetoric in public discourse is also taken up for its
global reach and especially because it assigns internationally competitive and eco-
nomic functions to creativity. Discussion moves to select influential creativity theo-
ries—Beghetto and Kaufman’s 4-C Model of Creativity and Csikszentmihalyi’s
systems model of creativity. A creative synthesis is ventured of these theories, fore-
grounding their dynamic possibilities, with graphical representation. A fifth C—
Hidden-c—extends the theorizing about creativity with particular reference to
Corazza’s theory of dynamic creativity while demonstrating dynamic creativity in a
Chinese learning context. [llustrations of creativity reveal Canada and China’s dif-
ferent ways of relating to the high-stakes testing ethos and pressure to dominate on
the world stage as creative innovators. The role of adopter and shaper of creativity
models informs the author’s approach to this eclectic, layered work. Implications
for continuing the conversation about dynamic creativity end this writing.

8.1 Introduction

How might dynamic creativity apply to influential theory, public discourse, and gen-
erative possibility? This speculative question—at the heart of this literature-informed
conceptual essay—is itself a response to creativity researchers’ call. To quote
Beghetto (2016), “As our understanding of the phenomenon of creativity continues
to grow, it is becoming more and more evident that researchers need new ways of
conceptualizing, identifying and studying creativity in the midst of social practices”
(p- 270). Tan (2013) also states, “The increasing interest in nurturing creativity
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around the world calls for a timely reflective analysis on knowledge of creativity and
cultivating creativity” (p. 27). Adding to this dialogue, I consider dynamic creativity
in relationship to influential creativity theories as well as public discourse.

To discover ways of seeing dynamic creativity that are educational and cultural
in nature while identifying political overtones, I engage two highly recognized aca-
demic creativity theories: Kaufman and Beghetto (2009) 4-C Model of Creativity
and Csikszentmihalyi’s (1996, 1999) systems model of creativity. A fresh perspec-
tive is being attempted from the vantage point of dynamic creativity and a creative
synthesis foregrounding generative possibilities. I also integrate into my theory-
building the unique contribution of Corazza’s (2016) theory of dynamic creativity
for which my new idea of Hidden-c is being introduced.

Regarding public discourse about creativity, I wonder, how do entities outside
academia take up the topic of creativity? What educational and cultural meanings of
creativity does nonacademic public discourse generate, support, and circulate?

8.2 Literature Review Methods

This writing’s conceptual methodology aims to identify, discuss, and conceptualize
select scholarship of contemporary influence in the area of creativity. Another goal
is to examine how creativity might be viewed within the public discourse sampled.

8.2.1 Identifying Creativity Scholarship as Primary Purpose

Sought in the published canon were scholars’ creativity theories in psychology and
education. Methodological support for theory building particularly came from Kaufman
and Beghetto’s (2009) and Csikszentmihalyi’s (1996) creativity models. A synthesis of
these frameworks is displayed, with discussion of possible overlap and interplay.

Another step involved reviewing the academic literature on creativity in high-
impact journals and (hand)books spanning 1996 to 2017. Cambridge University
Press and Springer are among the sponsoring publishers. Online databases searched
included the full text holdings of publishers and my home university’s library. ERIC
from WorldCat and Education Research Complete from EBSCOhost yielded rele-
vant articles from academic journals and pertinent books. Documents were also
accessed via Google Scholar.

Discourse about creativity appeared in diverse sources: academic journals
devoted to the topic of creativity (e.g., Creativity Research Journal), book series
(e.g., Creativity Theory and Action in Education, published by Springer), and edited
books (e.g., Kaufman and Sternberg 2010). Within these parameters, influential
theoretical and empirical sources were located using the search term creativity in
association with culture, education, educational psychology, and theory.

Inan earlier literature review of creativity frameworks (Mullen 2017a; current to
2016), I found that educational psychology was particularly well represented among
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the academic disciplines as a prolific contributor to the creativity paradigm.
Moreover, educational psychology is multidisciplinary and transdisciplinary (as
opposed to insular) in both the conception and treatment of creativity. About disci-
plinary border crossing, Tan (2013) confirms, “There have been efforts to explore
new paradigms of creativity” (p. 27). Csikszentmihalyi (1996) describes creativity
itself as “crossing the boundaries of domains” (p. 9)—boundary crossing is what
many creativity researchers do.

Relevant are the pedagogically-oriented research questions from my completed
study (Mullen 2017a). To paraphrase, what examples of Mini-c, Little-c, Pro-C, and
Big-C might Chinese students identify when prompted? What types of experiences
might test-weary students have from being exposed to open-ended creativity?

I found the select creativity frameworks to be amenable to the creative develop-
ment of Chinese preservice teachers (as illustrated later). Crossing the disciplinary
boundary as such into teacher education is not new for educational psychologists.
Border crossing has created forays into early childhood education (Craft et al.
2012a, b), cultural studies (e.g., Sternberg 2006), systems thinking/science and
sociology (Csikszentmihalyi 1996, 1999), and more. Thus, educational psychology
served as a baseline descriptor for searching databases and taking my analysis into
other disciplines.

Reviewing the creativity research, I settled on four criteria arising from evidence
pointing to the salience of Kaufman and Beghetto’s (2009) and Csikszentmihalyi’s
(1996) models.

1. Communities of creativity researchers worldwide cite and describe the recog-
nized theory, using it as point of reference for contributing to the conversation
about creativity within the field (e.g., Neber and Neuhaus 2013).

2. The recognized theory advances the author’s knowledge building about creativ-
ity, such as by using systems theory (e.g., Tan 2013).

3. Application to pedagogical and learning contexts extends the recognized theo-
ry’s influence and value in such areas as the nurturing of creativity within class-
rooms subjected to high-stakes testing (Collard and Looney 2014).

4. Therecognized theory is central to the ongoing debate around complexities involved
in the individual creator’s (creative self) relationship to, and interplay with, impact-
ful cultural and environmental forces (e.g., Glaveanu and Tanggaard 2014).

To clarify, creativity researchers have described, analyzed, applied, or in some
other way highlighted and thereby validated these select theories. Thus, I give
weighted attention to Kaufman and Beghetto’s and Csikszentmihalyi’s creativity
theories as recognized by experts.

8.2.2 Targeting Public Discourse as Secondary Purpose

Methodological follow-through pertained to how entities (e.g., governments) con-
ceptualize creativity, and to what end and in what contexts. An a priori assumption
is that powerful bodies potentially influence society, with implications for change
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within academies around the study of creativity. Within the public sphere, to uncover
trends with embedded perspectives on creativity, I followed the steps already out-
lined. Google searches used the descriptor creativity in association with business,
corporation, culture, economics, education, global, government, and international.
Reports from nonacademic entities and news stories from the global press resulted;
current and informative information was selected for commentary.

8.3 Definitions of Key Terms and Concepts

Creativity, culture, and systems all constitute complex, changing domains of knowl-
edge in academia. Numerous definitions and multiple conceptualizations exist. As
conceived for this writing, each is anchored to the concept of dynamic creativity.

8.3.1 Creativity

Creativity refers to generating something new and valuable that is tangible (e.g., an
invention or literary work) or intangible (e.g., an idea or theory) (Mumford 2003).
It encompasses the collaborative process of arriving at creative (re)solutions to com-
plex problems and performances, for example (Sawyer 2012). In such group situa-
tions, the “collective social product” cannot be attributed to individual contributors
(Sawyer, p. 67). Original work and transformation of thoughts or things into some-
thing not preexisting is a dynamic creative process as is the recreation or reinvention
of that which exists. Knowledge building can also be creative (Tan 2013), as can
applying knowledge in practical pedagogic contexts (Beghetto 2006) and thought-
fully appraising knowledge (Robinson 2015). Open-ended questions invoke creativ-
ity, and complex problem identification and problem-solving enhance it. These
approaches to creativity contrast with constraints in such forms as problems already
posed through direct instruction and testing (Eisner 2004) and autocratic leadership
and leading (Sawyer 2012).

8.3.2 Culture

Culture is the “act of developing the intellectual and moral faculties especially by
education,” as well as the “pattern of human knowledge, belief, and behavior that
[relies on] the capacity for learning and transmitting knowledge to succeeding gen-
erations” (“Culture” 2017). Besides educational value, the arts, creativity, and other
self-expressions are collectively regarded as integral to culture. Culture takes into
account “the totality of a person’s learned, accumulated experience” (Zimmermann
2015).
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To have cultural impact, a creative idea “must be included in the cultural domain
to which it belongs” (Csikszentmihalyi 1996, p. 27). Influential creative works can
come from radically different cultures and worldviews (Kaufman and Beghetto
2009), supporting the claim that dynamic creativity occurs worldwide.

8.3.3 Systems

Systems thinking, a highly influential way of framing creativity, recognizes that
creative processes are emergent. Sawyer (2012) attributes to Csikszentmihalyi
(1988), albeit not exclusively, the development of the systems model for which
analysts of creativity seek to explain the micro (creative individual’s psychology)
and macro (social system) interrelationship. Keller-Mathers and Murdock (1999)
similarly describe Csikszentmihalyi’s (1996) systems approach to creativity theory.
They reason that creators must navigate a system (e.g., organization, field, domain,
culture, community, etc.) and its levels and domains to succeed. Sawyer sees the
navigational process as a creative collaborative phenomenon involving social
groups. Expertise allows one to progress through these levels, coming to understand
how to create novelty and hopefully contribute to the targeted domain of shared
knowledge (Csikszentmihalyi 1988, 1996, 1999).

Viewing creativity as a system, as Csikszentmihalyi (1988, 1996, 1999) does,
recognizes “interrelated forces operating at multiple levels” (Hennessey 2013, p.
viii). Moreover, “an individual is regarded as a system” with psychological and
other “subsystems” that have “to function well to regulate efficiently” (pp. 30-31).
Evocatively, Tan (2013) also states that attempts to cultivate creativity “can assimi-
late strengths of [ecological and other] life systems” (p. 30).

8.3.4 Dynamic Creativity

To present a working definition of dynamic creativity, I borrow from key sources
that resonate with my intended meanings: Corazza’s (2016) notion of dynamic cre-
ativity as a phenomenon that extends well beyond “static creative achievement”
(p- 261) and Glaveanu and Tanggaard’s (2014) description of creative identity as
always changing, making identity a protean reality and generative process. Dynamic
creativity, then, refers to creativity that has “inconclusive outcomes” for people
engaging in, and persisting with, creativity, according to Corazza who explains,
The fundamental element that should be at the core of the definition of creativity is ... the
search for potential originality and effectiveness, much before any attribution of creative
achievement (or inconclusiveness) has materialized. This is extremely important both to

reflect the overall experiential evidence of the phenomenon ... and to effectively educate
new innovators in their approach to the process... (p. 261)
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Dynamic’s etymology comes from ancient Greek to denote power/full and able
(“Dynamic” 2017). Complex, dynamic interplays among individuals, systems, and
cultures stimulate change or progress within a system (“Dynamic” 2017). Conceived
dynamically, creativity involves constant activity, change, or progress. Intrinsic to
the dynamic process of creativity and outcomes are “subjectivity and the imagina-
tion,” which can incite greater disagreement among stakeholders (e.g., experts)
where original outcomes question or especially violate norms and paradigms
(Corazza 2016, p. 262).

In contrast, stasis blocks action and progress. Connoting stasis are narrow defini-
tions of creativity that focus on successful outcomes and productivity in the realm
of creative achievement, in effect shortchanging a multitude of dynamics involved
in creators’ generative process (e.g., “search[ing] original ideas” and “explor[ing]
multiple alternatives”) (Corazza 2016, p. 261). From this perspective, complexities
and unknowns are integral to the process of being actively engaged and should thus
be recognized as having creative value. A richer definition of creativity incorporates
the word “potential” in the standard definition: “Creativity requires potential origi-
nality and effectiveness” (Corazza, p. 262). The inclusion of this one word (poten-
tial) arguably invokes a different perspective—creativity’s dynamism depends upon
exploration and involves uncertainty and indetermination in the process.

Instead, complexities and unknowns of creativity are reduced to several factors
and components (“Stasis” 2017). A less dichotomized, more nuanced possibility is
that human dynamics can emerge from systems that themselves are stable, as in
motionless yet paradoxically perpetuating tradition or the status quo (“Stasis”
2017). In fact, “Disequilibrium may spur creative processes,” given a study finding
that “learners (including teachers) were most likely to benefit from creative pro-
cesses that addressed significant problems or ... that challenged their previous con-
ceptions” (Collard and Looney 2014, p. 350).

Dynamic creativity depends on an attitude of possibility. Craft (e.g., Craft et al.
2012a) has long described creativity as possibility thinking, driven by “what-if”
formulations. She even forwarded possibility thinking as an evidence-based concept
driving creativity. With everyone being capable of questioning and imagining, as
children do through “self-initiated play” (Craft et al. 2012b), this is a creative break-
through that may effect change within systems.

From the life science discipline, systems theorist Wheatley (1992) also asserts
that a “what-if” mindset disrupts a “fix-it” mentality. To her, the possibility attitude
is a catalyst for change and renewal of organizational systems. If possibility is
conducive to change, as Ferdig and Ludema (2005) also contend, then it stands to
reason that generative possibility fuels the existence of dynamic creativity.

8.4 Creativity Within Public Discourse

The context-setting question for this section is, what creativity terms or expressions
are used in the public discourse of governments, corporations, and sponsored indi-
viduals and bodies (collectively conceived as entities)? A related query probes
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dominant lenses and any patterns that may be discernible. A guiding question is how
outside-in influential sources (i.e., analogously, the neighborhood) conceptualize,
describe, and potentially shape the modern age and what is possible. The descriptors
that follow overlap to some extent, as do the examples; for the sake of clarification,
I make differentiations.

8.4.1 Modern Creativity Era

Modern creativity era or creativity era is implied in many contemporary sources, as
in: “We’ve entered a new era. Call it the age of ... creativity ... Creativity, mental
flexibility, and collaboration have displaced one-dimensional intelligence” (Hunter
2013, p. 6). Here, the words creativity and era (as well as age) are both used, even
though era is not a moniker per se.

Erupting into being 6 decades ago, modern creativity era is popular in the public
discourse (see Cropley and Cropley 2010). The year 1957 turned out to be historic
for the United States, with the former Soviet Union’s launching of Sputnik, the first
artificial Earth satellite. Following this cultural jolt for American society, global
competitiveness escalated, placing a premium on innovation. However, interest was
uppermost in “functional creativity”—practical developments and machines (prod-
ucts), many designed for wartime use (Cropley and Cropley 2010).

Consequently, the value of tangible, concrete products of creativity has likely
cast creativity’s entanglements with innovation and invention. On the one hand, for
thinkers like curriculum theorist Schwab (2004), creativity is interchangeable with
innovation and invention: “Creativity implies some measure of invention” (p. 114).
On the other hand, Hunter (2013) is among those who distinguish creativity from
these other types: Creativity is the “capability/act of conceiving something original
or unusual,” innovation is the “implementation of something new,” and invention is
the “creation of something that has never been made before” (p. 9). An implication
is that creativity has a lesser purpose and status, in effect only serving as the cata-
lyst for innovations and inventions.

Alternatively, Tan (2013) describes something other than a creativity-innovation-
invention hierarchy. Conceived as a continuum relative to its dynamic role, creativ-
ity “includes actions and interactions that lead to human development, innovations,
civilizations, inventions, breakthroughs, discoveries, revolutions, and evolutions”
(p- 28). Specifically, creativity can be a discovery or adaptation: “Breakthrough cre-
ativity” involves the “search for new ideas,” whereas “adaptive creativity is the
result of responding creatively to breakthroughs [such as] to transform them for
applications in everyday life” (p. 28; italics are in the original). Further, “discovery,
invention, and innovation in varying degrees are related to creativity” (p. 28).

Perhaps having inspired such conceptualizations, Bandura (1997) affirms cre-
ativity and its relationship to innovation. Heasserts that “creativity constitutes one
of the highest forms of human expression,” subtly differentiating it from innovation
while casting it as somehow integral to creativity. To further quote, “Innovativeness
largely involves restructuring and synthesizing knowledge into new ways of think-
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ing and of doing things,” which importantly depends on “cognitive facility [in the
exploration of] novel ideas and search for new knowledge” (p. 239).

8.4.2 Knowledge Economy/Era

Yet another framing of modern civilization is knowledge economy. Boily et al.
(2014) see this descriptor as belonging to the past: “Just as the knowledge economy
shaped economic development through the second half of the 20th century, the cre-
ative economy has become a dominant force in today’s world economy” (p. 12).

Nonetheless, knowledge economy (and the variations knowledge-based, global
economy and knowledge civilization age) also describes the twenty-first century.
This surpasses the descriptor modern creativity era but not creative economy, likely
the more popular coinage.

Knowledge economy got its start as a descriptive term around 1980, when eco-
nomic pressures demanded knowledge of creativity and innovation. As Wierzbicki
and Nakamori (2006) explain, emergent understandings of the world (e.g., dynamic
and chaotic) targeted qualitative explorations of “new properties of complex sys-
tems” (p. 12). Before 1980, creativity was more associated with a quantitative mind-
set. Compartmentalizing creativity’s properties as knowable, predictable, and
organized was the norm. Fallout from a positivistic worldview of creativity in the
knowledge economy could driven Tan’s (2013) decision to make a creative contri-
bution by “examin[ing] the existence of creativity,” not only its “presence” (p. 27).

8.4.3 Global Economy/Era

More popular than the knowledge economy/era usage is global era, described as a
process of globalization. Historian Hunt (2014) explains that the global age
expressed a new perception of the world, owing to the spread of the Internet in the
1990s. However, she points out that this view of contemporary life in and across
societies is debatable. For, to some academicians, globalization has been a historical
development from the beginning of time, whereas for others it resulted from
European discoveries and conquests. The debate over globalization hints at
complexity.

Globally important, creativity is typically seen as a catalyst for innovation and
invention. Nations fixate on economic prosperity, assuming that “innovation is a key
driver of productivity” (Boily et al. 2014, p. 1). However, dynamics of cultural toler-
ance in service of creative productivity and ultimately global competitiveness are
rarely acknowledged, except in passing, as in: “Cultural diversity is an important
driver of the creative economy [that] contributes to our national competitiveness....
Canada s ... a culturally diverse, prosperous society [of] newcomers from over 200
countries (Conference Board of Canada 2008, p. 2).
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Three national priorities for countries around the globe—competitiveness, cre-
ativity, and tolerance—may appear unrelated or contradictory. Sources favor one of
these perspectives to arrive at a dynamic understanding of creativity. For example,
linking creative and innovative production only to global competitiveness, Canadian
reports claim a national crisis over being “in the bottom quartile for innovation” ...
and behind “competitors in innovation and productivity” (Boily et al. 2014, p. 1).
Despite 30 years of “public polic[ies] and incentive programs,” Canada’s productiv-
ity growth is 20% less than the United States’ (Boily et al. p. 1).

Yet competitiveness, creativity, and tolerance are interrelated dynamics of cre-
ativity. One way of unpacking tolerance is to think of Canada’s increasing capacity
for global competitiveness as having occurred despite its tolerance of cultural diver-
sity. Another way of considering this notion is to think of the spike in education
competitiveness, leading to its newly bestowed title of “education superpower,” as
largely owing to Canada’s capacity for tolerance. Canada has the ability to turn
tolerance into socioeconomic capital, without draining resources.

To explain, some of Canada’s international test-takers were migrant teenagers,
many from the Asia Pacific (BBC 2017). Yet it was reported that these migrant chil-
dren “seem to integrate rapidly enough to perform at the same high level as their
classmates” (pp. 1-2). Accountability officials and education professors alike have
asserted that “Canada’s ‘big uniting theme is equity,””” and despite provincial policy
differences, “there is a common commitment to an equal chance in school” (p. 2).
The “narrow socio-economic gap in school results” (p. 2) means that Canada “does
not have a tail of underachievement, often related to poverty” (p. 3). High immigra-
tion levels are integral to Canada’s “success story” (p. 3).

In the global economy/era, it may not be enough to aim for tolerance, given that
cultural diversity can be tolerated or actively accepted (Jacobs 2006). Understanding
that crucial differences exist among tolerance, acceptance, and active acceptance
could influence how nations and schools approach creativity. Moreover, might cre-
ativity be imagined as an axis, such as tolerant—globally uncompetitive (Canada’s
former global status), tolerant—globally competitive (Canada’s current global sta-
tus), and intolerant—globally competitive (some other countries)?

An attitude of receptivity enables Canada to shine as a diversity powerhouse
alongside Asian and Nordic populations on the high-stakes international tests (BBC
2017). While Canadian journalist sources and, importantly, some political leaders
document these changes, many Canadian officials and sponsored entities (such as
Boily et al. 2014) overlook the crucial role of cultural tolerance in creativity for aid-
ing global competitiveness and national prosperity.

8.4.4 Creative Economy

Creative economy is probably the most widespread usage. Corporations and gov-
ernments across nations increasingly favor creative economy, as inferred from
sources consulted (World Economic Forum 2013). Regarding the word choice of
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economy instead of era to describe contemporary life on this planet, a movement
may be afoot to use the creativity descriptor to politicize and commodify the econ-
omy, given that creativity is paired with economy in the public discourse. Creativity—
tied to labor markets and creative industries (e.g., arts)—conjures a picture of
creativity’s role (and burden?) of ensuring world economies’ vigor, wealth, and
value (Boily et al. 2014; Ibbitson 2014; Johnson 2010).

Beyond diversity, another major creativity trend is urbanization. Creative pro-
ductivity apparently increases when residents live among other creative city dwell-
ers in places where creativity and innovation flourish; in fact, bustling cities are
three times as creative as towns (Johnson 2010). Diversity and urbanization work
hand-in-glove considering that greater cultural diversity occurs with access to mul-
ticultural capital.

Canada has long broadcast that the creative economy is a “dominant force in
today’s world economy” (Boily et al. 2014, p. 1). Its historic breakthrough in inter-
national testing in 2017 (BBC 2017) was preceded by the priority placed on eco-
nomic success. Creativity was widely identified as the means to this end: “Addressing
creativity in Canada will require a shift in culture,” and “the creativity challenge
requires appropriate incubation and tolerant and flexible environments” (p. 12).
Asserted in this Canadian report is that “creative minds” must be “incubate[d]” so
they “can thrive,” with the demand for new jobs.

Canada’s “greatest resource” is “its people” is a refrain in many sources (e.g.,
Boily et al. 2014). A strategy called for was the rewriting of innovation policies and
“high-impact federal initiatives that could work to unite business leaders, academics
and artists in building a more competitive and creative Canada” (Boily et al., p. 1).
Concerned with economic prosperity, policymakers apparently “lookbeyond tradi-
tional economic metrics to include the importance of the development of people’s
creative potential” (Boily et al., p. 2). Acknowledged is the intangible type of cre-
ativity whereby citizens collaborate on new ideas leading to the design of creative
products, albeit to ensure national economic prosperity.

Consider the creative dynamics involved in Canada’s world standing. In a state
of flux, just 3 years after much self-blaming as a tolerant—globally uncompetitive
nation, in 2017 its global education status dramatically changed. Canada “climbed
into the top tier of international rankings” on the Programme for International
Student Assessment tests, “one of a handful of countries to appear in the top 10 for
math, science, and reading” (BBC 2017). Racial tolerance remains a quintessential
aspect of Canada’s national identity, having long been its strong suit: “No country
brings in as many immigrants.... In Canada, [each of the] national parties claims to
be more pro-immigrant than the other[s]” (Ibbitson 2014).

Sexual tolerance has also made its mark in a nation where multiculturalism is the
ultimate claim of creative achievement: “Our tolerance goes beyond race. Not only
was Canada among the first countries to legalize gay marriage, Ontario [has] elected
Canada’s first lesbian minister” (Ibbitson 2014). Canadian sources reveal some hon-
esty about the historic struggle with cultural diversity around Canada's tragic human
rights abuses of its Indigenous community and other ethnic groups (Saul 2008).
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Thus, hardship is entailed in becoming culturally tolerant and accepting. In cur-
rent times, Canada accepts droves of migrants and refugees appearing at its borders
despite backlash from Canadian anti-immigrationists whose intolerance is being
largely attributed to U.S. President Trump’s depictions of “outsiders as a frightening
threat” (Ball 2016). Beyond Canada’s overall diversity mindset, the positive eco-
nomic impact of immigrants on economic growth helps explain the receptivity to
outsiders (Ibbitson 2014).

Turning a problem into a solution, Canada is constantly re-creating itself.
Creative products arising out of its culturally diverse identity include less tangible
creativity through “restorative” (rather than “punitive”) justice. This was “inspired
by First Nations practices ... used in Canadian justice systems now for over forty
years” (Johnston and Jenkins 2017, pp. 1-2). For example, “innovative expression
in memorials [honors] a growing Indigenous assertion of identity, spirituality, activ-
ism, and loss” (pp. 1-2). Besides these memorials, tangible creative production
extends to the “new sustainable communities” that “address critical housing inade-
quacies ... based on legacy Intuit knowledge of changing climate and respect for the
unique traditions of community” (pp. 1-2). The making and remaking of cultural
creative identity in Canada vividly illustrates dynamic creativity on a historic and
modern day scale (Glaveanu and Tanggaard 2014).

In the creativity era, a question worth posing is, have we truly shifted from the
knowledge-based era to embrace more fully creativity? Within many globally com-
petitive cultures (e.g., China and the United States), teachers and learners reportedly
suffer from testing circumstances and stifling pedagogies. High-stakes accountabil-
ity cultures neglect opportunities to exercise the imagination and creative capacity
(Mullen 2017a, b). Imitation and literal comprehension, competencies valued in the
nineteenth-century, cannot advance global education (World Economic Forum
2013). As Zhao (2014) attests, even the best schools are not usually working with
the global competencies of creativity and entrepreneurship. Global-ready graduates
should be able to creatively generate meaning, problem-solve, actively reflect, pro-
duce collaboratively, and work collectively.

8.5 Select Creativity Theories in Psychology

Here I address influential academic theories that inform dynamic perspectives on
creativity. The literature and Internet searches revealed a frequency of citations to
Kaufman and Beghetto’s (2009) 4-C creativity model and Csikszentmihalyi’s (1996,
1999) systems creativity model. Moreover, peer scholars describe these Western
theories, solidifying their value and influence. The select models have even guided
study of creative pedagogies in international educational settings (e.g., Mullen
2017a, b, 2018).
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8.5.1 Four C Model

The 4-C model (Beghetto and Kaufman 2007; Kaufman and Beghetto 2009) has
four forms/levels/types of creativity: “Mini-c” is novel and personally meaningful
experiences, “Little-c” is everyday problem-solving in work and life, “Pro-C” is a
category belonging to creative professionals (not famous), and “Big-C” is creativity
of great magnitude reserved for famous works. Creative are personal meaning-
making, problem-solving, professional value, and cultural innovation.

8.5.1.1 Mini-c

Mini-c feeds professional creativity and other types that would not otherwise come
into being. As Eisner (2004) describes, meaning-making is itself an aesthetic pro-
cess, neglected because it is elusive and challenging. Creative beings do not just
have experiences—we make meaning of them. Communicating our discoveries, we
enliven Mini-c’s capacities by attributing meaning to our experiences of events and
dynamics (Eisner 1991). We creatively render these these using images, schemas,
and more. Artists have long “convey[ed] their visions in new technologies such as
cinema [and] virtual realities,” writes Gardner (2011, p. 65), endorsing creativity in
the form of digital self-expression.

8.5.1.2 Little-c

Humans constantly encounter problems to be solved or resolved. Many simply react
to problems rather than anticipating them, which arguably takes a greater creative
capacity. We creatively use physical or digital objects and tools without much
thought about our own artistry. In everyday problem-solving, creativity has endless
possibilities—even the word problem is multifaceted. When we puzzle over some-
thing, we are trying to solve a problem. And when we make inferences and deci-
sions and arrive at a solution or judgment, we might very well be creatively
problem-solving. A creative person might ask, What does problem mean in this
context? What is the nature of this problem that I am anticipating? (Schwab 2004)

8.5.1.3 Pro-C

Pro-C professional creativity recognizes highly accomplished creativity. Kaufman
and Beghetto (2009) added it to their 2007 model, reintroducing it in 2009 as the
Four Cs of Creativity. Such distinguished contributions move a discipline in a new
direction or even completely change it. Pro-C contributions vary widely, from rep-
lication or improvement of pre-existing products to “reiniation,” where “[creators
try] to move the field to a new (as-yet-unreached) starting point and then progress
from there” (p. 6).
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Likely, leading creative professionals who study unsystematic, difficult prob-
lems beat others to them, not sticking with problems already evident in the field or
domain. Schwab’s (2004) takes is that complex problems demand “anticipatory
consideration.” The “eye” of pro-C individuals, he states, is illuminated “by possi-
ble fresh solutions to problems, new modes of attack, and new recognitions of
degrees of freedom for change [to occur]”; they don’t miss the “novel features of
new problems” (pp. 114-115). Attraction to novelty and originality as meaning
makers and problem solvers can lead to recognized creative breakthroughs. Creative
risk-takers, Pro-C creators use, disrupt, and remake structures of knowledge, what
Csikszentmihalyi (1996) refers to as the rules and procedures (symbolic knowl-
edge) of a field or domain.

8.5.1.4 Big-c

Big-C’s famous works of human creative achievement transform societies, even the
world. Dewey (1934) believes that when artwork becomes Big-C by “attain[ing]
classic status, it somehow becomes isolated from the human conditions under which
it was brought into being and from the human consequences it engenders in actual
life-experience” (p. 3). Everyday conditions and influences (e.g., activities) that
imaginatively inform aspects of life should count as part of the cultural treasury.
Such story lines are intrinsic to the aesthetics of art-making and the art of making
things.

Creativity researchers building on the 4-C creativity model acknowledge that
while “extraordinary accomplishments” (in science, art, technology, etc.) are emi-
nent, Big-C’s breakthroughs come from “myriads of Little-c creativity accomplish-
ments” (Stoeger 2003, p. 3). “Numerous creative learning decisions’ are involved as
we set goals, deal with obstacles, and become more efficient with learning (p. 3).

8.5.2 Csikszentmihalyi’s Systems Theory

Csikszentmihalyi (1996) illustrates his creativity framework using science, specifi-
cally astrology, to depict conditions and influences for creative discovery as well as
breakthrough. Pertinent across disciplines, his theory demystifies falsehoods associ-
ated with creators and their lifeworld. The take on creativity conveys “interaction
among domain, field, and person” (p. 29) as the source of creativity, not just an
individual.

This position contradicts the assumption that creativity occurs “inside people’s
heads,” as “some sort of mental activity” belonging to “special people”
(Csikszentmihalyi 1996, p. 23). Instead, creativity is “a systematic rather than an
individual performance” (p. 23), meaning that while someone may stake a claim in
a creative act, there is no way to judge it without reference to standards and a social
process of evaluation belonging to a domain (academic or professional livelihood).
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A creative idea does not change a domain or field in social isolation; to manifest,
others must understand it, “it must pass muster with the experts,” and “it must be
included in the cultural domain to which it belongs” (Csikszentmihalyi 1996, p. 27).
Creativity, “observed only in the interrelations of a system” (p. 27), is a systems
model situating the creator within a dynamic ethos of field and domain.

8.5.2.1 Systems Model of Creativity

Csikszentmihalyi’s (1996) systems model of creativity encompasses three levels:

1. Domain (macro) “consists of a set of symbolic rules and procedures” that are
“nested in ... culture, or the symbolic knowledge shared by a particular society,
or by humanity.”

2. Field (next level of macro) includes “gatekeepers to the domain [whose] job is to
decide whether a new idea or product should be included in the domain.”

3. Person (micro) “has a new idea or sees a new pattern” that “use[s] the symbols
of a given domain” (e.g., engineering), and “this novelty is selected ... for inclu-
sion.” (pp. 27-28)

(For graphical depictions of Csikszentmihalyi’s systems model, see Kahl and
Hansen 2015.)

8.5.2.2 Systems Model Illustrations

From interviews with 91 exceptional contributors of knowledge to their domain,
Csikszentmihalyi (1996) validates his suppositions. The vignette of an astronomer
enlivens his creativity interaction model; her Pro-C discovery was that a galaxy’s
stars do not always rotate in the same direction. While she had shown herself to be
creative, domain experts would have to decide whether to corroborate her accom-
plishment. Validation did result. Her work was funded and discovery published, and
her finding was admitted into astronomy’s canon. At the macro level, a complicated,
long-term interaction would have transpired, allowing the creator’s work to become
known and possibly have impact.

Of course, within a knowledge domain, external factors can significantly affect
an outcome. Hurdles range from an organization’s cultural dynamics, a nation’s
politics, a domain’s prohibitive structures, and an individual’s circumstances. For
example, a domain may not appreciate a creator’s discovery or see it as such. Yet,
despite barriers, a known creation may still result.
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8.5.2.3 Select Theories’ Generative Possibilities

Kaufman and Beghetto (2009) recognize the value of Csikszentmihalyi’s (1996)
systems creativity model. They confirm their predecessor’s idea of creativity as an
interaction among person, domain, and field, concurring that creativity’s synergies
extend well beyond a person’s idea or work. Regardless, they assert the importance
of “person” as creativity’s primary source.

For Csikszentmihalyi (1996), because the creator is de-emphasized, shaping
forces (i.e., field and domain) that impact one’s creative capacities come to the
fore—hypothetically, all of the synergies that influence success are exposed. Hence,
the creative person is but one of multiple energetic forces at play within a complex
web. However, the literature suggests that the creative person is at the center of
creative processes, with minimal attention on context. For Kaufman and Beghetto,
like Csikszentmihalyi, creator and environment interactively influence creative pro-
cesses and outcomes. Differing it seems is the perspective as to which force pre-
dominantly influences the creative sphere—creator (Kaufman and Beghetto) or
milieu (Csikszentmihalyi), with the ever-present influence of context flagged within
these creativity paradigms.

While these models are not polar opposites, as Fig. 8.1 may suggest, their empha-
sis differs regarding human creativity and influences from the milieu. Thus, evident
in Kaufman and Beghetto’s (2009) explanation, external forces are still highly influ-
ential within this worldview. However, due credit is given to the seeds of generativ-
ity (i.e., Mini-c and Little-c) for formulating ideas, making gains, and experiencing
breakthroughs. In my own theory-building, the two psychology frames intersect not
in perfect harmony but more as complementary perspectives on creativity, which I
have extended with the notion of an overlap. A new type of creativity (“Hidden-c”)
is discussed later.

However, societies have a bias toward “eminent creativity” (Kaufman and
Beghetto 2009, p. 1), favoring cultural icons. This lopsided view may help to explain
why “the quality of creative products in schools” do not attract much attention and
lack “clear reference standards” and why creativity goes without a common defini-
tion in education policy and curricula (Collard and Looney 2014, pp. 3, 351).

Worth noting, efforts to raise awareness of creativity that are not about Big-C
famous works but rather everyday life also has a history (see Dewey 1934). Of
continuing deep interest, then, is the near invisible, barely detectable Mini-c and
Little-c creative processes (Beghetto 2006).

8.6 Systems Theory and Life Systems

An ecological take on creativity is that all sectors of society (e.g., schools) are life
systems subject to change and growth. Adaptation to changing demographics and
global trends is paramount if these are to thrive, innovate, and lead (Wheatley 2017).
Creative thinking, critical thinking, and problem solving are capacities for success
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Fig. 8.1 A synthesis of select models of creativity for education. (Mullen 2017a)

in innovative, globalized economies (Heyl 2014). Rigid dispositions, customary
patterns, and the status quo do not serve innovation and adaptation (Bandura 1997),
yet the struggle to survive is not without politics. “Survival of the fittest” is how Li
and Gerstl-Pepin (2014) describe the rhetoric of economic innovation and revital-
ization dispossessed of creative vision.

In the creative economy, transforming nations and their subsystems (e.g., institu-
tions) seek to provoke a level of instability, not stabilize equilibrium. Such creative
behavior disrupts the existing state of affairs, allowing for new and complex learn-
ing (Wheatley 1992). Being innovative and creative as a growing, adapting system
necessitates “self-organizing interaction” (Stacey 1992) and a “transformative inter-
active” among peers (Ferdig and Ludema 2005). This kind of work and relationship
crosses organizational, disciplinary, and other borders. Team members creatively
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cross boundaries as they interact and combine elements from different contexts to
generate the new and unfamiliar (Akkerman and Bakker 2011; Mullen 2017a).

In changing work environments, creativity is a condition of innovation and a
crucial component of organizational excellence. In such life systems, transforma-
tion is not readily subjected to one person’s vision (Stacey 1992). Any powerful
entity is not the sole proprietor of creative vision. Perhaps this is why Akkerman and
Bakker (2011) identify innovation in teamwork and creativity of organizational col-
laborators as influencers of expert performance and organizational excellence.
Importantly, in disequilibrium, the collective (e.g., activist communities) and influ-
ential sectors of society (e.g., tech-savvy youth) enact vision that may conjure excit-
ing (or dangerous) possibilities for creativity.

Alive with possibility, living systems interact with their environment through the
flow of ideas, energies, and data. Living systems—cells, organisms, groups, organi-
zations, and societies—survive by forming, adapting, sustaining, and, importantly,
even reinventing themselves in relation to systems (Wheatley 1992). Like other liv-
ing things, the system (e.g., organization) has a personality, values, and structures,
in addition to interactive patterns and internal practices (Brown and Moffett 1999).
People’s micro movements (re)create systems; as such, every exchange and action
might help with conceiving or executing creative processes.

Beyond dialogue and action, renewal of a system depends on an attitude of pos-
sibility. Wheatley (1992) agrees that a spirit of possibility supports change (Ferdig
and Ludema 2005). Human-centric conceptualizations can generate momentum for
inquiry and change, no matter how uncertain. Life itself is dynamic, unlike an orga-
nizational chart's static representation of life systems (Wheatley and Kellner-Rogers
1996). To Wheatley (1992), life forces are fluctuations; like those in the universe,
these are the “primary source of creativity” creating disturbances and imbalances
(p. 20): “Every organization is an identity in motion, moving through the world,
trying to make a difference” (Wheatley and Kellner-Rogers, p. 58). Viewing the
world as a living organism (rather than a machine) is a lesson taken from Wheatley’s
(2017) new life science model—systems as organisms are unstable, unpredictable,
uncertain, and yet identifiable. Dynamic creativity feeds off such dynamics.

Systems flourish when regenerated and reinvented (Brown and Moffett 1999).
Within such institutions, structures, practices, programs, and policies are attuned
culturally and globally. With systems aging, vitality, flexibility, and fluidity diminish,
as does “capacity” for “meet[ing] challenges from unexpected directions” (Gardner
1963, p. 3). Holding onto worn-out ways of thinking and behaving may be pre-
ferred. But, as Heyl (2014) explains, “a world of distributed learning” confronts
“the short shelf life of knowledge” (p. 254).

In a dynamically creative world, power hierarchies give way to new patterns of
interaction, collaboration, interdisciplinary, and cross-cultural work. A driving
question is how best to revitalize aging, outdated organizations to meet 21st century
demands of increasing diversity in school populations. Mature civilizations and
their sectors and organizations retool in fundamental ways, such as through diverse
strategic alliances. Growth is thriving, functions are team supported, and vibrancy
is perceptible.
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8.6.1 Culture Frame

Creativity within high-stakes testing cultures is a challenge to foster within sty-
mied life systems (Zhao 2014). Creative expression and innovative in such school-
ing contexts, spanning the West and the East, is a struggle to cultivate. A pedagogic
problem is “teachers’ desire to avoid discouraging learners’ self-expression” by giv-
ing “little guidance” to learners “on how they might improve or deepen their work.”
Consequently, “Neither teachers nor learners are encouraged to develop their own
sense of what counts as high-quality creative work™ (Collard and Looney 2014,
p.350D).

Within China’s testing milieu, teachers are expected to help students achieve
high scores on tests and unquestioning respect of authority (Lee and Pang 2011).
Low scores on entrance exams limit future possibilities for Chinese citizens, with
severe consequences being poor quality of life and even suicide (Zhao 2014).
China’s competitive mindset dominates, undermining such collectivist strengths as
its strong sense of social belonging (Staats 2011).

Paradoxically, while China’s labor markets control education systems and hinder
creativity (Staats 2011), China is recognized as accrediting the collective with being
creative (Sternberg 2006). The collectivist tradition should make it amenable to col-
laborative expressions of creativity and cooperative groupings, but another con-
straint is that classes are typically large and teacher centered (Starr 2010).

In mainstream China, it is difficult to teach a twenty first-century curriculum that
advances global competencies. Classroom pedagogies must align with rote-based
testing goals even though the World Economic Forum (2013) identifies creativity
and entrepreneurship as proficiencies needed for global literacy. However, genera-
tive possibilities exist within this test-centric environment where Chinese stu-
dents—presumed to lack creativity (Li and Gerstl-Pepin 2014)—have opportunities
to experience interventions of creativity. In one such case, 34 Chinese education
undergraduates produced dynamic cultural frames of creativity in response to
Kaufman and Beghetto’s (2009) 4-C creativity model (Mullen 2017a). Cooperative
work groups and a collectivist orientation supported the creative learning (see next
section).

Chinese students’ reduced creativity likely reflects not their human capacity but
their culture, environment, or teacher pedagogy. In Niu and Sternberg’s (2001)
study, evaluators rated the creativity of Chinese and American college students,
finding the American artwork more creative and aesthetic. Negative influences in
China are the learning environment’s task constraints and teacher absence of direc-
tives to be creative. Similarly, Niu et al. (2007) attributed performance-based differ-
ences between college students in the United States and Hong Kong to cultural
influences. (Americans proved stronger in creative thinking on creative writing and
problem-solving tasks involving insight.) Being challenged by such studies is the
stereotype that Asians are not creative based on perceived genetics, characteristics,
talents, abilities, or motivations.
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Prevailing, though, is the unfortunate stereotype that Chinese learners are uncre-
ative, even robotized. China’s government believes its citizens lack creativity and
are incapable of flexible and divergent thinking, critical thinking, and higher order
thinking. The global news and even published research perpetuate this deficit Asian
stereotype, which could interfere with creative behavior and expression. In China,
students take their directions from teachers whose signals are from authorities, all
carriers of the regime. Given its millions of followers, Confucianism has likely rein-
forced allegiance to the nation’s government. Chinese students have had to become
very good at tested subjects, sacrificing development in open-ended problem-
solving. However, despite the generalization that this population is creativity-poor
and math-smart, creative expression and innovation do exist in not only China’s
entrepreneurial sector but also its educational sector (Woetzel and Towson 2013).

8.6.2 Introducing Hidden-c

Interacting with select creativity models from educational psychology requires
invoking my adapter and shaper role. In this creative capacity, I identify a fifth C—
Hidden-c—as aligning well with conceptions of dynamic creativity (Corazza 2016)
and as a complement to Kaufman and Beghetto’s (2009) 4-C creativity model.
Using theory-informed application to ground Hidden-c, I approach it as a generative
possibility for which theoretical perspectives and Chinese learning contexts serve as
touchstones.

Hidden-c refers to creative self-beliefs and behaviors that trigger the personal
power of creativity and capacity for engaging in dynamic creativity. Moreover,
making a dynamic creative achievement by shifting and changing over time and
overcoming challenges encountered quite possibly mobilizes the capacity for influ-
encing and being influenced by environments. Putting personal creativity center
stage as a creator or instructor is strategic (i.e., Hidden-c), for it emphasizes the
capability of human beings to engage actively in the exploratory experience of
originality and effectiveness, perhaps even altering conditions and situations that
affect generative work.

To further contextualize Hidden-c in the literature upon which I am drawing,
when creative potential is realized, it manifests as creative achievement (Corazza
2016) in one of the 4Cs, typically Little-c’s sphere of problem-solving or above.
(However, a case could also be made for achieving within Mini-c’s meaning-making
domain.) Conversely, when the potential for creativity is not fulfilled (for internal or
external reasons), then one remains in a state of what Corazza describes as creative
inconclusiveness, that is, the Hidden-c condition. In this view, educating for creativ-
ity becomes an effort aimed at promoting higher and higher levels of potential for
originality and effectiveness, as well as the conditions that transform Hidden-c into
some form of creative achievement (Ronald Beghetto and Giovanni Emanuele
Corazza, personal communication, February 18, 2018).
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Importantly, for decades, educators have asserted that teacher beliefs (such as all
students are naturally creative) are more powerful than teacher knowledge. Xu
(2012) confirms that “teachers are highly influenced by their beliefs, which in turn
are closely linked to their values, to their views of the world, and to their under-
standing of their place within it” (p. 1397). Based on Xu’s review of the literature,
we know that teacher belief affects how educators define problems, make decisions,
and even act. Because creative self-beliefs form at a young age, these tend to stay
the same, she contends. However, they can change when individuals are exposed to
enriching opportunities for expressing creative behaviors, a conception that deserves
to be fully developed and extensively tested.

Quite possibly, before human beings can creatively and dynamically generate
meaning, problem-seek, and problem-solve—Ilet alone contribute to professions
and even to the world—they must believe in their potential for creativity. Self-belief,
also creative self-belief, is rooted in the long-established concept of creative self-
efficacy, defined most directly as the “perceived confidence to creatively perform a
particular task” (Beghetto and Karwowski 2017, p. 3). Creative self-belief can be
explained as that which is “triggered when a person encounters a performance situ-
ation, ... result[ing] in a self-judgment about one’s confidence to creatively perform
an impending task at a particular level (e.g., ‘I am confident that I can creatively
solve three of these five problems’”) (Beghetto and Karwowski, p. 7). These creativ-
ity researchers also classify creative self-efficacy as one main type of creative self-
belief. (For a description of creative self-beliefs relative to definitions, dimensions,
and measurement ideas, see Table 1.1 in Beghetto and Karwowski 2017.)

Beyond theorizing, consider an empirical validation of the hypothesis that self-
belief is fundamental to creative processes and probably the very capacity to be
creative. Beghetto’s (2006) US-based survey study of 1322 middle and secondary
students’ judgements of their creative abilities advances the fundamental premise
that “Although creative ability is necessary for creative expression, it is not suffi-
cient. Creative expression, like other forms of behavior, seems to be influenced by
self-judgments of one’s ability to generate novel and useful outcomes” (p. 447). A
possible interpretation of self-judgment as Beghetto refers to it, or Hidden-c from
my perspective, is that it is both a catalyst for all creative endeavor—and thus a
form/level/type of creativity unto itself—and a shaping force that underlines the
4Cs. At all levels of creativity and across types, creators who persist with the doubts,
uncertainties, and unknowns typical of long-term, complicated creative processes
may learn something valuable from the failed attempt(s) or potentially discover an
original outcome. A Pro-C or even Big-C creative achievement signals success, but
educative insight comes from first-hand knowledge of the dynamics behind it.

Given this framework and study finding of creative self-belief, perhaps mysteri-
ously, then, the Chinese preservice sophomores I taught did prove to be creative
(Mullen 2017a, 2018). Despite feeling long suppressed (and overly regulated by
test-centric curricula) to the point of believing they were uncreative, they rose to the
occasion. And, despite not having worked previously as peer collaborators in their
classrooms, all were on task and productive. Within cooperative groups in a Chinese
university’s ministry-set general curriculum exclusive of the liberal arts, students
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read and interpreted the basic 4C classification (Kaufman and Beghetto 2009). In
teams and alone, they produced writing and graphics signifying Mini-c and the other
three categories of creativity, in addition to unifying images of their homeland for
which they felt proud (e.g., Confucius, to them a beloved teacher—philosopher).

These undergraduates also creatively and collaboratively performed their
achievements on our classroom’s stage, complete with a microphone and their self-
made 4C props, and later for another live audience. In direct response to Niu and
Sternberg’s (2001) and Niu et al.’s (2007) findings, task constraints within the
Chinese learning environment were removed in favor of a creative work space and
directives to be creative. These were explicitly articulated in the course title
Creativity and Accountability in Education and the syllabus, in addition to instruc-
tions accompanying all exercises, as well as in the English—-Mandarin communica-
tion, both spoken and written.

In this Chinese course the generation of creative products suggested personal and
professional growth by way of dynamic Mini-c and Little-c collective immersion.
These were individual (e.g., personal essays of creativity) and joint productions of
original products (e.g., 3D paper posters representing each of the 4Cs) that had
engaged students’ (inter)subjectivities and imaginations. As noted earlier, Corazza
(2016) has identified these processes as intrinsically dynamic. Negotiating concep-
tions and representations, cooperative groups moved from the intrapersonal (Mini-c
and Little-c) to the professional/cultural (Pro-C), to the societal/global (Big-C),
articulating possibilities for Pro-C and Big-C creativity.

Paradoxically, with the pervasive message that Chinese people are uncre-
ative, half of the students’ essays on personal creativity expressed the belief of not
being creative (Mullen 2017a, 2018). Some of these Chinese participants could not
recall ever having had a creative experience, or if they had, an adult or other external
force had disrupted it. Brainstorming beyond their personal essays, teams generated
drawings, captions, and integrative images of the 4Cs (e.g., butterfly, compass,
birthplaces). Poster designs—3D folded renderings of books, clothing, filmstrips,
and more—were fresh, novel creations connoting practical value. Self-reported was
4C curiosity, task engagement, and peer enjoyment, all outcomes associated with
creativity (Kaufman and Beghetto 2009). Students strongly preferred the group
projects, without acknowledging the self-reflective groundwork in creativity origi-
nating with their individual essays. Evidencing high creativity, the dynamic teams
had no avenue available for imitating or replicating the 4C model, such as by con-
sulting the Internet or student samples.

This course’s rapid pace and brevity further suggested some level of self-
confidence or perhaps shared confidence. Like the marginalized learners (e.g., girls,
English language learners) in Beghetto’s (2006) study, being at a disadvantage can
challenge one’s beliefs about the capacity for creativity. Because feedback from
peers and teachers about one’s ability influences creative self-efficacy, when posi-
tive or encouraging this can boost the most vulnerable student and his or her learn-
ing. Influential authority figures and peers factor into the creative learning process
and experience, as do perceptions. Contextual dynamics (e.g., teacher acceptance)
can bring about feelings of belonging (Beghetto 2006), which in the Chinese class-
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room was evidenced as a feeling of communal bonding and friendship arising out of
a safe space for taking creative risks and expressing oneself.

Csikszentmihalyi’s (1996) model focuses on “domain” and “field,” serving as
reminders that influential forces, visible and invisible alike, constantly exert influ-
ence. Within classrooms, the teacher is a gatekeeping force. On the scale of a field
or profession, gatekeeping by expert peers who evaluate the quality of products
(e.g., manuscripts) is a deciding factor in what counts as a creative contribution to a
discipline or profession. Such real-life dynamics can affect anyone’s creative self-
efficacy, motivation, doubt, and even desire to persist.

Situations in which creativity is blocked do not necessarily negate being creative
and in fact can strengthen one’s resolve and thus capacity to be creative (Beghetto
20006).

Some creators do persist with creative challenges, even changing their circum-
stances while courageously modeling what is possible for others. While creative
people whose socialization or circumstances may inhibit the development of posi-
tive creative self-beliefs, contradictorily they may find they can engage in creative
tasks and performances where these are energized and modeled or imposed and
scaffolded (Mullen 2017a, 2018).

From this perspective, creative self-belief and learning is both a paradox and pos-
sibility in restrictive learning environments. This outcome emerged from a peda-
gogical intervention enabling study of a Chinese preservice teacher classroom
where Hidden-c surfaced as a creative force in students’ learning performances.
Learners were immersed in a novel situation—their classroom was organized into a
work studio with roundtables inside a theater and their curriculum was steeped in a
collectivist orientation, organized around project-based learning within cooperative
groups (Mullen 2018). However, it was not known at the time if the experiential
conditions and new activities intended to foster creativity would in fact stimulate
creative thinking and yield creative products, as well as overall success.

8.7 Takeaways, Implications, and Possibilities

Future directions for theory, research, and practice emerge from this layered treat-
ment of several ideas of creativity. The main concept considered was dynamic cre-
ativity, with creative self-belief (extended to Hidden-c) touched upon, and with
discussion of public discourse about creativity. Also included were Canadian and
Chinese examples of creative and cultural learning.
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8.7.1 Dynamic Creativity in Hindsight

Dynamic creativity—the central construct herein—was introduced as a new con-
cept of creativity and it was illustrated with examples. This key sense-making device
allowed for the exploration of select influential theory, public discourse, and genera-
tive possibility. A speculation was that dynamic creativity involves generative pos-
sibility on many different levels, from adaptive and flexible learning to the changing
self-beliefs of individuals and nations.

Hopefully, something new has been conveyed about complex, dynamic inter-
plays of creativity among individuals, systems, and cultures. Certain understandings
underlying this writing are that creativity can be operationalized in experiential
terms through “creative activity and creative products” and that creativity “will
always depend upon the judgment process” and “who the judges are” (Corazza
2016, p. 259). Vital to this picture are attitudes of possibility in expressing and man-
ifesting creativity, as the various life systems’ examples and cases Suggest.

8.7.2 Hidden-c’s Creative Potential

Also presented was the emergent idea of Hidden-c, with grounding in the creativity
theories of Kaufman and Beghetto (2009), Csikszentmihalyi (1996), and Corazza
(2016). While perhaps an extension of the 4Cs theory, the generative possibility of
Hidden-c was more a demonstration of dynamic creativity along the lines of
Corazza’s thinking. The life systems interpretation of Csikszentmihalyi’s (1996)
creativity framework also served to advance dynamic possibilities for thinking
about different kinds of systems in which creative learning is essential for adapta-
tion and growth. Notably, the creative synthesis of Kaufman and Beghetto and
Csikszentmihalyi’s models may provide creative openings for readers to rethink,
rework, re-create, or even apply the idea.

What does hidden-c suggest? Based on viewpoints ventured, Hidden-c may be in
service of creative thought and action for which the belief in oneself as a creative
being is a generative force. Dewey (1934) teaches that the human condition through
which creativity manifests must not be lost—everyday creativity born out of
circumstance and conflict should be part of any cultural story. For Dewey (1934)
and Eisner (2004), creativity is the soul of the human condition. Schools, if trans-
formed, enable creative teaching and learning in the development of creative societ-
ies for which Kaufman and Beghetto, Csikszentmihalyi, and Corazza’s theories can
be utilized.
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8.7.3 Creative Self-Belief Emergence

While not focused on teacher and learner beliefs, this writing has implications for
study of this area. As noted, a finding of breakthrough studies is that Chinese stu-
dents’ reduced creativity likely reflects their culture, environment, or context rather
than any natural ability to be creative (e.g., Niu and Sternberg 2001; Niu et al. 2007).
Significant interferences with the creative process from youth can socialize preser-
vice teachers and other adults to think they have a creativity deficiency. Consider the
scale of this problem for students intending to become teachers who will in turn
influence the young. Not only is this self-belief a serious hindrance for the preser-
vice teacher but also for societies struggling to adapt and excel in the creativity
economy.

Theory building about dynamic creativity could enrich the self-belief construct
with study of how nations understand their capacity to be creative and reflective.
Entire nations as living systems possess dynamic creativity, including generative
regimes. Considered was creative self-belief relative to Canada’s tolerance of
migrants and refugees. While Canada persists with new challenges of multicultural-
ism and embrace in a changing world of human migration patterns, it seeks notori-
ety on competitive international testing. These endeavors may be culturally contested
goals and dynamics, in effect subjecting school-aged immigrants to a mindset of
belonging contingent on attaining top scores in the tested areas.

Imagine such ideas becoming powerful in the hands of the worldwide commu-
nity of creativity scholars capable of addressing creative self-belief on the scale of
nations and their influence on personal, professional, and eminent creativity. In
effect, new insights into creativity could emerge on an entirely new level that, spe-
cific to Hidden-c, affect people’s belief in their capacity to creatively contribute and
accomplish as part of something larger than themselves.

8.7.4 Public Discourse About Creativity

Follow-up could also inform the issue of creativity within the nonacademic public
realm. Not taken up to the extent one might expect in the creativity literature, this
quasi-visible, prevailing force likely profoundly influences creative work, but how?
The discourse around creativity’s role in ensuring socioeconomic prosperity, break-
through innovations and inventions, and competitive international rankings proba-
bly has many linkages to what influential gatekeepers (e.g., funders and sponsors)
deem professional (“Pro-C”) and especially eminent (“Big-C”) creative contribu-
tions. How do such external forces affect creators” work?

Creative economy is a prevalent way of seeing and quite possibly structuring and
rewarding creativity. Yet the importance of this reality does not seem to be a topic in
the literature. Additional scrutiny also concerns powerful and influential entities’
goals, values, interests, affiliations, and impact on societal and educational systems,
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including academies around the world. I would be remiss not to mention that affir-
mations of creativity exist in some world leaders’ discourse around such topics as
active acceptance of cultural difference being valued over mere tolerance. Another
idea is to compare discourse about creativity within the public realm and academic
community. Such analysis could uncover areas of similarity and dissimilarity, quite
possibly critical or provocative in nature, and even offer a roadmap for the
professoriate.

8.7.5 Canadian and Chinese Creativity Cases

Another takeaway is that creativity is not limited to a particular application. A uni-
versal application, creativity, like good teaching, is integral to all learners. Seed
ideas for creative learning, growth, and transformation were contained in the
Canadian and Chinese cases, each with different ways of relating to the world’s
high-stakes testing ethos and opportunities for creative innovation. In fact, the rich-
ness of these illustrations—Canada a story of a nation’s vibrant cultural identity
undergoing creative change and China a story of collective strengths evidenced in
grassroots creativity—is about the larger narrative of dynamic creativity. Dynamic
creativity makes possibility palpable and breathes life into education.

8.8 A Final Word

Readers may choose to adapt any of these ideas to help inform their own theories,
studies, and pedagogies. My hope is that this introduction to dynamic creativity,
with application to influential theory, public discourse, and generative possibility,
offers something of interest. Hidden-c’s creative potential may be worth developing
and mining in new contexts to advance dynamic creativity.
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Chapter 9

Content-Driven Pedagogy: On Passion,
Absorption and Immersion as Dynamic
Drivers of Creativity

Lene Tanggaard

Abstract The passion for learning and teaching, the pleasure of being lost in a
compelling story, the awe and excitement of participating in great drama or produc-
ing original art, the engrossing study of pond life and engaging with the wonders of
nature, the time to be consoled over a lost friendship— all these things that make
classrooms wondrous and stay with children for the rest of their lives have been
superseded in many places by the push for higher test scores, the obsession with
numerical achievement data, and the narrow concentration on bulldozing through
the basics at the price of everything else. (Hargreaves and Fullan, Professional kapi-
tal — en forandring af undervisningen pd alle skoler [Professional capital — a change
of teaching in all schools]. Frederikshavn: Dafolo Forlag, 2016, p. 35).

9.1 Introduction

Is there anything better than passion, absorption and the enchantment of immersion
in subjects as described in the above quotation from the book Professional Capital?
If anything, many of us will eventually remember exactly such moments. Some
might also remember the feeling of being measured on standardised tests time and
again. The quotation pinpoints the existence of a neoliberal movement that is at risk
of reducing school to those outputs that can be delivered on measurable scales.
Here, absorption and passion for a case or a subject are held to play a very minimal
role in the learning process.

The intent of the present chapter is to highlight the role of engagement in the
subject matter (reading a lovely essay, learning about the photosynthesis or the
genres of art) and a content-driven pedagogy for the development of teachers’ and
students’ creativity in school. My point is that this requires that absorption and pas-
sion for a subject are held as key drivers to this ambition. As stated by Simonton
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(2017), most eminent creators benefit more from having broad interests and a pas-
sion for something that eventually lead them in the direction of producing some-
thing new, valuable and effective, e.g. something judged as creative. The role of
formal education for the development of creativity is more questionable when
studying the history of great inventors: “Big C creativity presents a curvilinear,
inverted function of the level of formal education achieved’ (2017, p. 16). For exam-
ple, Galileo’s involvement in the visual arts paved the way for his telescopic discov-
eries and seemed more important than anything else for his achievements, the great
filmmaker Steven Spielberg dropped out of college, and Facebook’s Mark
Zuckerberg is also a college drop-out. Simonton himself did well in school, but “/
too frequently felt that studying, homework, and assignments was interfering with
what I really would rather do” (2017, p. 12). However, can anything be done to pave
the way for students to experience deep involvement and meaningful learning in
school? Is this possible and, if so, what is the task for teachers interested in cultivat-
ing creativity in today’s school- and educational environment?

One argument put forth in this paper is that creativity must be understood as a
dynamic, substantial component of subject matter and learning among students.
Many debates on creativity critique the conservative focus in schools on traditional
subjects and cultural reproduction (Robinson 2011). Doubts seem to be voiced in
this connection as to whether it still makes sense to preserve and maintain existing
knowledge and pass it on in school to generations to come. In this chapter, I argue
that is does make sense, if teachers also focus their work on making way for stu-
dent’s own perspectives on the matter at hand.

The traditional school subjects such as maths or history and arts can be drivers in
the creative process. Put simply, there is a need for striking a better balance between
content and strategies in the discussion of creativity in school and in teaching.
Creativity in specific domains requires in-depth information about that domain.
This is why children’s creative potential often reveals glimmers of impressive
achievement, but why they cannot consistently reach the levels of adult “creatives”.
There is a persistent social meme that children are born creative geniuses (which is
ridiculous given the content knowledge necessary for eminent levels of creative
achievement). Conversely, one can spend a lifetime acquiring higher and higher
expertise on a subject, and never take a step out of the common knowledge domain.
This is when strategies/mind-set/abilities for creative thought (including implemen-
tation) become useful and perhaps necessary. The history of art, science, and tech-
nology is full of examples of great innovations coming from persons that were not
the highest experts in their field: their marginal position was actually crucial to their
success (Simonton 2017). This is an interesting tension. Too much formal education
can be a drawback for creativity to unfold. On the other hand, it is dangerous to see
creativity as only a meta-competence with no direct link to content-matter. The
point in this chapter is that the latter drives more than we think in relation to
creativity.

Below, I will propose several reasons why I believe this is so. First, by analysing
the pure and narrow ideal of learning that seems to dominate current educational
discourse, and then by means of examples that show, in contrast to the ideal of pure



9 Content-Driven Pedagogy: On Passion, Absorption and Immersion as Dynamic... 167

learning, that content drives more than we think. This is an argument aligned with
Corazza’s (2016) dynamic conception of creativity where creativity is understood as
a dynamic rather than a static phenomenon. The dynamic conception of creativity,
and the impure idea of learning presented in this chapter, draws on pragmatist phi-
losophy from James, Pierce and Dewey. Pragmatism underlines that validity of a
given action or product depends on a judgement of its effects in concrete situations.
This may involve a degree of subjectivity and time-dependency. The basic premise
behind this dynamic conception of creativity is that we will not know what will be
the creativity of tomorrow. It is to be judged in the situation at hand, in the future.
In regards to education, one line following from this is that we don’t need to focus
on content and existing knowledge. It will soon become obsolete. However, in this
chapter, I take another direction. Because of the need for a dynamic conception of
creativity and the development of the creative potential of pupils in school and stu-
dents in the educational system, we need content understood as the driver of student
engagement and creativity.

9.2 Pure Learning and Creativity

In the educational system, we are witness to an intensified focus on meta-
competencies. Creativity is one of these celebrated competences of the future
(Corazza 2016). In Denmark, where this chapter was written, prominent figures
from our national pedagogical university has stated that learning in school is now
less about gaining insight into something or getting a grasp of some topic (Rasmussen
et al. 2007). Now is has to do with lifelong learning and the acquisition of meta-
competences such as the ability to learn. There seems to be a sort of consensus, not
only in Denmark, that the educational system should prepare students for an inse-
cure future by means of equipping them with a set of meta-competences (collabora-
tive skills, problem-solving skills, learning skills etc.), but the question is whether
this really makes us more creative?

9.3 What Do We Need to Become Creative?

Researchers struggle to find an inclusive definition of creativity, but most research-
ers agree that creativity is about the new and the valuable fitting the specific context
in question (Corazza 2016), even if creativity researchers disagree a bit on the exact
formula (Simonton 2017). Beghetto and Kaufmann (2014) defines creativity as a
process striving for movement and dynamic progress; but whether this means that
already-existing knowledge ceases to be a driver for the development of the new —
that is a good question. One thesis advanced in this chapter is that there is no such
thing as pure development or movement, but that it is always materialized and
occurs because of something other than itself. Creativity is what I have previously
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described as a socio-material process, meaning that creativity enters the world
because of an dynamic interaction over time (leading to something new, valuable
and surprising) between the people, materials and tools involved (Tanggaard 2013),
and in pedagogical contexts because of teaching in which the subject is mediated by
intelligent teachers who create opportunities for the pupils to be creative either in
the class-room (Tanggaard and Hjorth 2017) or when students go home to experi-
ment with what they might have encountered or learned in school or elsewhere
(Tanggaard 2014; Simonton 2017).

Following on from these ideas, in a series of three anthologies, Danish colleagues
and I have formulated what we call an impure pedagogy (Rgmer et al. 2011, 2017;
Tanggaard et al. 2014). In these books, we assert that learning processes are impure
because they are formed and given content by something that constitutes the learn-
ing process itself. Just as in the quotation above from Hargreaves and Fullan (2016),
where it is precisely absorption in and enchantment with the subjects that is seen as
a driving force.

Thus, there is something driving the thing we want. The subjects and the teach-
ing mean something for the development of creativity, because they give access to
what has been. The social conceptions (c.f. Taylor’s (2004) concept of ‘Modern
Social Imaginaries’) that bind a country, a society and a community together are not
just something we can think of as a constant that does not need to be taken care of.
They arise and are learnt through exposure to and immersion in these communities’
narratives, art and literature.

These conceptions enable community and practice, and they are about the ways
in which we conceive social existence, the ways we live together with others, the
expectations we have, and the deeper normative ideas and images that guide our life
with each other (Taylor 2004, p. 23). These social conceptions are important reper-
tories for creativity in a given context and teaching can make us acquainted with
these. Displacing content with forms and meta-learning in school might make us
less familiar with these repertories and accordingly, we may have access to less
creative potential.

The displacement of content in pedagogical reality with meta-learning can be
seen as the worst enemy of creativity, even if it is often framed differently. It is obvi-
ous from the introductory quotation from the Canadian authors that a global strug-
gle is going on over the school, in which skills, wisdom and the joy of immersion in
material are supplanted by a numerical obsession with test results and scores, or an
understanding of learning as a continuous lifelong process of skills development,
often associated with the creative. The coupling of the tight focus on functional
skills testing with the idea of meta-learning is, however, partly contradictory,
because it emphasizes the measurement of functional skills in the school just when
these skills are expected to lose ground in the future as the emphasis shifts to the
so-called meta-competencies. This is paradoxical in itself, and no wonder the indi-
vidual practitioner in the school and in the educational system sometimes becomes
confused and perhaps also disengaged.

My point in this chapter is precisely that our attention has moved away from
content as a driver in pedagogical work with creativity and focused instead on
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measurements, or meta-learning. I believe that we are missing the target by focusing
on processes and competences as drivers in themselves.

Below, I will dwell briefly on Hargreaves and Fullan’s book on professional capi-
tal in order to specify why from a creativity point of view, too, we need something
other than what a purely functional paradigm makes possible. Namely, a content-
driven pedagogy which is also the gate-way to a dynamic conception of creativity in
which immersion in something gives rise to the new and the valuable in specific
contexts.

9.4 Towards a Content-Driven Creative Pedagogy

In the quotation that introduces this chapter, Hargreaves and Fullan criticize the cur-
rent preoccupation with numerical performance data in schools. The focus of
Hargreaves and Fullan’s book is on the creativity, complexity and passion needed to
drive good teaching, but they do not shrink from criticizing teachers themselves, or
their trade unions, for failing to offer alternative solutions and options for the testing
regime and enthusiasm for figures that predominate in school systems of all kinds
around the world (Hargreaves and Fullan 2016, p. 36).

Hargreaves and Fullan argue that a possible alternative lies in the concept of
professional capital, which they see as ‘the product of human capital, and social
capital, and decisional capital’ (ibid., p. 29). Human capital is developed early in
childhood and through school and the education system, while social capital con-
cerns the strength of the interactions, exchanges, circulations and knowledge shar-
ing that teachers are involved in, and decisional capital, as the word implies, is about
the judgement and determination sometimes needed to make difficult decisions in
complicated situations. This is not a matter of blindly trusting or just applying
research-based knowledge, but precisely of building up teachers’ and pedagogues’
professional capital, which can be challenged again and again in a dynamic interac-
tion between, for example, theory and practice, or education and profession.

In the above-mentioned book and in his earlier publications, Hargreaves is in my
view one of the foremost ‘impure’ thinkers in the pedagogical landscape, because
he insists on a linkage between the pedagogical tradition and the demand for renewal
and critique of that tradition grounded in anything other than a pure, technocratic
view of the optimization of school activity and the individual pupil’s learning pro-
cesses. There is therefore every reason to listen to his balanced and at the same time
pointed views.

As I see it, there is much to suggest that we have forgotten the content and the
pedagogical significance of the content, and that this is leading us into a foggy,
technocratic labyrinth. In research, there is a tendency, rather than researching what
there is, to insist on an instrumentalist research logic about what will work (based
on purely probabilistic considerations), and the debate about learning seems to have
lost the sense of there being a something (a societal issue, a teacher, a content and a
case) that drives learning processes. As Brinkmann and the present author put it in



170 L. Tanggaard

our first joint article on pedagogy, ‘In Defence of an Impure Pedagogy’ in 2008, we
are always learning about something, and we learn best when we have forgotten that
we are learning.

Below, I will show on the basis of empirical examples how content is a driving
force in learning processes and therefore neither can nor should be allotted a mini-
mal role, even when it comes to developing so-called meta-competencies such as
creativity. First, a case from real life.

9.4.1 Have We Lost Focus on the Content? A Case from Real
Life

On 7 September 2015, I gave a lecture and workshop for over 250 health service clinical
advisors at Aarhus University Hospital. The title of my lecture was ‘Have we lost focus on
the case?’, and it had been prompted by an inspiring dialogue with the planning group
behind the conference. When I told the group during initial planning that I work with an
understanding of learning in which content, case and professionalism are seen as a driver
for creative learning processes, it was as if a great weight had literally been lifted from
them. I quoted the Danish theologian K.E. Lggstrup as follows: ‘While we are grappling
with the task, the character that determines its solution is being developed. The formation
of character is a result of the pleasure to be found in the happy result, and already during the
struggle against difficulties. But it is a fatal error to turn one’s back to the task and one’s
face to one’s character so as to take pleasure in it. That quickly becomes destructive, and in
more than one way. The character trait freezes and becomes a caricature of itself, and self-
satisfaction grows (Lggstrup 1972, p. 20). The reaction when I read the quotation to the
planning group was remarkable. They told me that they had for a long time been under the
influence of a quite different type of thinking that focused attention on relationship work,
coaching and facilitation, and that saw the role of the teacher and advisor as a matter of
finding the right methods to awaken what was already in the students. They increasingly felt
themselves required to focus on students’ personality and appreciate the students’ personal
learning style and strategies. They felt this was to the detriment of a focus on the content of
teaching and their own professional knowledge. I took detailed notes during the meeting,
including direct transcription of quotations from the planning group such as: ‘There has
been a “personalization” of pedagogy’, ‘None of us can stand for anything or have an opin-
ion on behalf of a subject or professional pride any more’, “We have become squeamish
about contact, but we don’t think we are helping students by letting them be alone with
themselves’, ‘It is OK, isn’t it, to stand by some professional ideals and insights, and at the
same time let them be criticized, knowing full well that the world is contingent and chang-
ing, and that our professional insights have to be challengeable?

This conversation was the prelude to a day seminar at which we discussed how,
when and in what ways learning processes can or should be made to be about the
case, rather than being frozen in a relationships-oriented caricature where we, as
Lggstrup (1972) put it, begin to circle around each other in a strange, singular and
self-absorbed manner. Many will no doubt argue that the advisors mentioned above
are mistaken, and that nobody has asked them to shift focus away from content and
their own role as initiative-takers, and onto learning processes. Of course, the fact
that I read out the quotation during the meeting also has an effect, as it necessarily
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colours the subsequent comments, but they had invited me for a particular reason.
Impure pedagogy as we have formulated it in our books had inspired them and
touched something that they themselves experienced but that they did not feel they
had the legitimacy to oppose seriously, or perhaps the language to criticize.

My point for the present is precisely that the concepts and language we use to
describe good teaching and counselling is of great importance, and not least that this
language has become ‘purer’ and thus lost its connection to subject didactics.
Perhaps this happens because we, out of misconceived deference, have allowed the
pure learning concept to dominate?

The advisors discussed above feel that the professional — professional pride and
authority — is currently being excluded from the pedagogical conversation. There
are several reasons for this. One is the current enthusiasm for the functional meta-
learning paradigm. For example, have a look at this quotation from James
Nottingham’s trendsetting book Challenging Learning. In his book, Nottingham
writes: “When I behave like a personal trainer — someone who encourages the stu-
dents, gives individual feedback and above all challenges them as much as possi-
ble — that is when the students develop most. It is also when students learn how to
learn, and in the process gain better self-esteem, become more independent and get
better results’ (Nottingham 2014, p. 19).

The characteristic feature of the book is a logic derived from the psychology of
cognition focusing on ‘thinking strategies, self-perception, metacognitive knowl-
edge and cognitive tactics and strategies’ (Nottingham 2014, p. 24).

There is on the face of it nothing either epoch-making or wrong about the conclu-
sions drawn in the above extracts. Feedback has for decades been one of the most
tried-and-tested methods in learning research, and being encouraged and challenged
may be assumed to be conducive to any learning process, but what is remarkable is
that students’ cognitive strategies and approaches should be the primary focus. It
could equally have said that the most important tool for any teacher is to be firmly
grounded in a subject area, but in fact that is not mentioned at all. Or that it is about
awakening the joy of wonder through the teacher him- or herself standing for some-
thing. Rather, one gets the feeling that teaching, for the teacher, is primarily about
having knowledge of the crucial learning-promoting factors that can be identified by
research in the field. No wonder, perhaps that teachers such as those in the above
example from the hospital sector may feel that they need to be able to act as a sort
of psychological coach to the students, in order to cope with the demands on their
abilities. Let us examine another case from real life.

9.4.2 Mastering the Material

One year after the above-mentioned day seminar, I was at a conference in the USA. 1
attended a presentation by the American researcher Patti Lather, whose work has had an
enormous influence on the movement that is today best described as post-humanist,
feminist-inspired, qualitative research. During her presentation, Patti Lather suddenly said
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that she lets her students read texts they don’t understand. If they are to find their way
around a theorist’s world, they should not start by identifying their own learning style and
strategies. They are simply asked to read, and, if they don’t understand, they have to read
again. There is no way around the material, and this is a form of learning process that is not
initially oriented towards understanding. At all events, the material comes before under-
standing, desire, meaning and metacognitive awareness. Some will perhaps argue that this
is an obsolete, old-fashioned way of approaching material, but Patti’s students, who were
also present on the day in question, said that they saw it as the only way of getting deeply
into the material, and that they also saw Patti as their guarantee that it would ultimately
make sense to go through this learning process. Here, then, the subject specialist inspires
confidence that it is worthwhile getting to grips with the material. When Nottingham writes,
referencing Hattie, that ‘performance is strengthened as a function of feedback’ and that
‘performance is improved to the extent that students and teachers together agree appropri-
ate, specific and challenging goals’, this seems to be a long way from Patti’s example,
where students are not learning via feedback as such, but rather, in fact, on the basis of a
trust-based instruction to read specific material.

The above is an example of immersion in an initially apparently uninteresting
and incomprehensible text driving a learning process forward. The dynamic drivers
are trust in the material and in the teacher. A literary example is to be found in Elena
Ferrante’s book about two friends, Elena and Lila, in 1950s and 1960s Naples.
Elena, the main character, describes how she learns to do well at school without
getting much help at home. After a visit to her teacher at a party at her house, at
which Elena is impressed by all the political and literary discussions going on,
apparently quite naturally, in the house, she decides to start by quite simply imitat-
ing the words the others use and learning them by rote. She wears out the books at
school with reading them. Her strategy is soon a great success. She becomes a legiti-
mate participant in conversations and discussions.

It is fashionable to assert that the form of learning that Elena engages in leads
only to parroting the facts and an impersonal, external and superficial relationship
to what has been learnt, but in Elena’s case it is, in fact, her only way in to a world
that is foreign to her. To enter into something, to want it and thereby slowly achieve
understanding — not the other way round. Superficial learning can quite simply lead
to deep learning, and there need not be any contradiction between the two. It is self-
evident that rote learning, where one maintains an external relationship with what is
learnt, which means nothing to the learner personally, will not necessarily lead to
what has been learnt being used creatively or for the purpose of understanding. On
the other hand, there is nothing to suggest that one can become creative by not
knowing anything (see also Tanggaard 2016).

While there is good reason to warn against superficial learning and aimless par-
roting of particular material, and against the trend for education policy to move in
that direction with an eye fixed firmly on the performance data, there is equally
good reason to warn against the ‘decontentification’ of the education system that we
are witnessing, where dubious forecasts are used as the basis for radical reforms,
where pure functional learning models predominate, and where content is thrown
out with the bathwater, partly on the strength of the creativity discourse when that
discourse becomes too pure. However, if there is nobody (a teacher, an advisor, or
some particular material, a text, a source) to point at the landscape and show where
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the main traffic arteries and the hiding-places and the shortcuts are, it becomes dif-
ficult to find one’s way, and a lot of energy may be spent unnecessarily going down
roads that turn out to be blind alleys. As the apprentices I followed as part of my
Ph.D. project told me, they were happy to take responsibility for their own learning,
but it can be hard to tell what is worth learning if nobody helps by pointing it out, as
they put it. Hence, they preferred a concept of mutual responsibility for learning,
and this indicates the need for a wall to throw the ball against at times when you
have to learn something that you are not yet confident with (Tanggaard 2006). That
one must then consider, as Hattie and Yates also say, in fact, in their book on visible
learning, how teachers manage their expertise, whether they are at all suited to
teaching, whether their knowledge gets in the way of their pedagogical practice
(who has not had the experience of being taught be someone who knows a lot but
cannot really explain it?) — this must self-evidently be taken into account (Hattie and
Yates 2014).

So, we learn to learn by learning something, and we perhaps also learn best when
we do not notice that we are learning and thus do not focus on our own meta-
competencies (Tanggaard and Brinkmann 2008). There is nothing wrong with
reflecting on one’s own learning strategies or developing one’s meta-competencies,
but these empty or pure processes are not in themselves drivers of either learning or
creativity.

9.5 Why Are Creativity Seen as a Meta-competence?

If passion for something drives most people to create (Simonton 2017), when why
is creativity simultaneously seen as a pure meta-competence? Is it because there are
elements in the history of psychological creativity research that can lead to creativ-
ity being conceived as a pure, individual process that, so to speak, merely requires
one to open up to inspiration, while the more laborious work with materials is
pushed into the background?

A great faith in ideas is what laid the foundation for creativity research. In early
creativity research, creativity was perceived in terms of divine inspiration (Sternberg
and Lubart 1995), and in ancient Greece the Muses were the metaphorical image of
the source of true creation and creativity. With the Renaissance, creativity came to
be seen in earnest as something biologically determined and hereditary (Montuori
and Purser 1995). Whether one saw creativity as a matter of inspiration or as a bio-
logically determined phenomenon, one studied creativity as an individual attribute.

This habit of locating creativity in individuals, with a focus on connections
between intelligence and creativity, personality, mind-set, neurological correlates
etc., continues today. Here, idea generation and divergent thinking are typically
used as measures of creativity or creative potential, and this is also what is typically
taught in schools when increased creativity is the goal (Tanggaard 2016).

In this perspective, attention is very rarely paid to what people actually do in the
workplace, in their lives as such, or what everyday life in the classroom looks like.
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The focus on testing a potential aptitude for divergent thinking continues to contrib-
ute to the classic distinction between inspiration and perspiration or hard work, with
the hard work or the many hours on the practice track often being undervalued in the
actual understanding of what creativity is.

The main issue is that inspiration and new ideas are not the whole story of cre-
ativity. The Swedish creativity researcher Lindstrom emphasized in 2009 (Lindstrom
20009, p. 8ff) that creativity is never created from nothing. A person who succeeds in
being creative will often select and combine elements that are part of his or her
existing repertoire; creativity is therefore rooted in reality, in a form of reorganiza-
tion of what one can do or what one knows. Even though a person can have the
experience of a ‘sudden flash of creativity’, it is still based directly, or perhaps more
indirectly, on a continuation of what the person already knows, or on breaking with
or deviating from styles that already exist.

There is therefore a growing acknowledgement in creativity research of a need
for new and more nuanced evaluations of creativity; different ways of measuring
and evaluating creativity are therefore being used. Of course, there are still the
classic creativity tests involving, as mentioned, measurement of individuals’ apti-
tude for divergent thinking; but there is also evaluation of creative products, where
people are asked to report on their own experience of creativity, in the form of
diary entries, interviews or questionnaires. The way staff experience their manag-
ers’ support for creativity can be evaluated. Creative environments are observed
and ethnographic studies carried out on them; historically based studies of cre-
ative achievements are conducted, in the form of case studies, for example
(Mumford et al. 2012).

My point in this chapter has been that the conception of creativity in the school
also needs revision. It is time to do away with simple ‘quick fix” ideas about creative
processes as merely a question of techniques for mastering idea generation. There is
aneed for what I call a content-based pedagogy, in which the dynamic relationships
between subject teaching and students’ development of creativity takes centre stage.

One must know a lot in different ways in the creative process in order to succeed.
Knowledge can sometimes be the pre-requisite for having ideas, and at other times
knowledge gets in the way, but in the long run very few people succeed in develop-
ing new products, new services or new organizations and companies without a large
helping of knowledge. It is this point that can show us that creativity is not reducible
to a meta-competency or to something that comes of its own accord. Creativity is
the result of hard work, in the school and elsewhere, and subject teaching has an
important role as the place where students can build up a repertoire so that, later on,
they can play with ideas from different domains and combine them into new, worth-
while products and initiatives.

There are studies that demonstrate again and again that people acknowledged as
creative in different domains have often accumulated 10 years’” experience before
they can contribute creatively to a field (Gardner 1982). This means, then, that while
on the one hand we are born creative, and the creative is an essential part of being
human, on the other it must be said that a high level of creativity demands expertise,
that it takes time, and that it requires a lot of work. Nevertheless, we rather
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surprisingly continue to believe that great discoveries such as Darwin’s theory of
evolution or Edison’s discovery of electric light are based on ideas. How did they
get the big idea, do we ask? We should instead be asking how long it took them to
learn the subject, and how many years they spent describing and selling their
inventions.

This exaggerated focus on ideas is the result of our tendency to look for insights
when we seek creativity, instead of looking for hard-won expertise and the arduous
long haul. Ordinary people, psychologists researching creativity and creative people
themselves are all concerned with identifying the moment when creativity happens,
the stage known as ‘illumination’ in Wallas’s famous typology (Wallas 1926). It is
therefore no surprise that creativity is often illustrated with liberal use of glowing
lightbulbs, but as long as we see creativity as what happens ‘in the moment’, we
ignore what happens before and after. We don’t talk about the long periods of
tedious training, day-to-day work and experiments that can lead to our having a
good idea. A more dynamic conception of creativity will include these dimensions
in future work on developing and evaluating the efforts being made in our schools
to develop creativity.

9.6 Conclusion

Taking a case from Denmark as a starting-point and with reference to international
studies, this chapter has shown that we are witnessing the emergence of a learning
discourse in which content and subject are not seen as essential to the learning pro-
cess. The most important thing for a teacher and a student is to know their learning
and teaching strategies and the develop meta-competencies. In the chapter, I have
shown that we can take another route that is far more fertile. Here, cases, content,
subjects, immersion and passion play a major part in learning processes. Here,
teachers and advisors regain an authority as the ones who show the way in the land-
scape. Here, meta-competencies such as creativity are acquired through something
other than the meta-competencies in themselves. Here, one may lose oneself in
some material precisely in order to gain insight into oneself. Here, it is perhaps
when we forget that we are learning that we learn most. Here, there is no contradic-
tion between knowledge and experience or between immersion and creativity. Here,
ingrained contradictions are broken up so as to create new possibilities for peda-
gogical researchers and practitioners. In the chapter I have placed Hargreaves and
Fullan, especially, into what we call an impure paradigm, thereby showing that the
sources that are sometimes thought of as research-based sources for a pure, func-
tionalist paradigm of learning cannot automatically create a foundation for that
paradigm. In Hargreaves and Fullan there is no rejection of cases, content or the
professional judgement of reflective teachers. In a word, we need to ask both ‘what
shall we read?” and ‘what shall we learn?” Sometimes, we also simply need to leave
all these questions and engage with cases, activities and content. There is something
to be learnt from that, too. And that is the point being made above.
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So what can teachers do? Beghetto writes in one of his latest pieces (Beghetto
2017) that teachers can both teach about creativity, for creativity and through cre-
ativity. I agree. A major point to be taken from this chapter is that content matters.
This is both the case then teachers teach about, for and through creativity. A few
bullets with advice based on the present chapter at the end might help teachers inter-
ested in cultivating student’s creativity.

* Don’t be afraid to show an interest in something. It will be highly stimulating for
students to see that passion is possible

e Teach students through experimenting with subject matter and with the teaching.
They will learn that experiments are possible and creativity needs it.

* Even if content might become absolute in the future, knowing something makes
is easier to know what one do not know. Teach students something and tell them
to keep experimenting with what they know and don’t know yet.

* Develop trust with students and they will trust you, also in criticizing and debat-
ing the content matter put forth in the teaching situation.

* Don’t be afraid of boring teaching. It might help students’ mind wandering gen-
erate good ideas.

* Teach students something and teach them how to recognize and develop their
learning strategies. Find a suitable balance between content and strategies.

Work with students’ potential. In a dynamic conception of creativity, we will not
know the requirements of tomorrow. Keep an eye open towards the unexpected, also
among students and work with it when it happens in the teaching situation.
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Chapter 10
Creativity as a Dynamic, Personal,
Parsimonious Process

Mark A. Runco

Abstract This entire volume is intended to challenge static conceptions of creative
action and thought. The present chapter introduces a particular dynamic definition
of creativity. It also explores applications of that definition, primarily for education.
The definition detailed herein is only one of several, as is evidenced by the other
chapters in this same volume, and it may be that there is overlap. There may also be
disagreement, the exploration of which will no doubt lead to further refinements and
advance in our understanding of creativity. For obvious reasons the present chapter
begins with a brief summary of previous definitions of creativity. The new dynamic
definition will make the most sense after this summary (also see Corazza, GE.
Creativity Research Journal, 28:258-267 (2016)).

10.1 Introduction

This entire volume is intended to challenge static conceptions of creative action and
thought. The present chapter introduces a particular dynamic definition of creativ-
ity. It also explores applications of that definition, primarily for education. The defi-
nition detailed herein is only one of several, as is evidenced by the other chapters in
this same volume, and it may be that there is overlap. There may also be disagree-
ment, the exploration of which will no doubt lead to further refinements and advance
in our understanding of creativity. For obvious reasons the present chapter begins
with a brief summary of previous definitions of creativity. The new dynamic defini-
tion will make the most sense after this summary (also see Corazza 2016).

This chapter also explores the idea that there is a mechanism that explains how
creativity comes about. This involves the construction of original interpretations of
experience. That idea is detailed below, as is Piaget’s idea that “to understand is to
invent,” for it too emphasizes a dynamic process. This chapter also brings in an inter-
play of top-down and bottom-up cognitive processes and describes how that interplay
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is dynamic. It defines creativity such that discretion is involved, and that too implies a
dynamic as the individual decides when to be creative and when not to be creative.

10.1.1 The Standard Definition of Creativity

The “standard definition” of creativity has been used for decades (see review by
Runco and Jaeger 2012). It is most easily interpreted as static rather than dynamic.
It posits that creative things must be both original and effective. The ratio of origi-
nality to effectiveness may vary in different domains or even at different phases of
a creative process, but regardless, all creativity is both original and effective. The
static nature of this standard definition is tied to the fact that it is usually applied to
things. More often than not the label given to creative things is product, which is one
of the six major perspectives on creativity. The other perspectives refer to creative
personality, creative places, creative processes (Rhodes 1961), creative persuasion
(Simonton 1995), and creative potential (Runco 2008). Recognizing these 6 Ps is
helpful because it brings up the possibility that creativity can be understood as a
process rather than a product, and processes are by definition dynamic.

Before turning from the standard definition to dynamic creative processes, it
behooves us to acknowledge that originality and effectiveness are not the only cri-
teria of creative things and creative processes. The standard definition works fairly
well but is far from perfect. Indeed, a slew of alternative definitions have been pub-
lished in the last 2-3 years (Acar et al. 2017; Corazza 2016; Kharkhurin 2014; Martin
and Wilson 2017; Simonton 2012; Weisberg 2015), and most include criteria in
addition to originality and effectiveness. One criterion that stands out is authentic-
ity. This may be the most useful addition to a definition of creativity because it helps
to insure that such a definition applies across cultures (Tan 2016) and it fits nicely
with what the humanists said about creative expression and self-actualization. Put
simply, self-actualized individuals are psychological healthy, authentic (true to
themselves, to others, and to the topic or experience at hand), and creative.

The addition of authenticity to a definition of creativity might be especially help-
ful because it is inherently dynamic. This is implied by much of the humanistic
research, which tends to view life as a journey, a process, a developmental process.
Life is a matter of growth and change, and these are of course processes, and thus to
be true and authentic, changes must be acknowledged and perhaps even directed.
But all we really need to do is consider the label, self-actualization, for any actual-
ization is a process. For the humanists, the self-actualization process depends on
authenticity and creativity (Maslow 1968; Rogers 1954).

10.2 Creativity as Dynamic Construction

The addition of authenticity to a definition of creativity is useful, but it would be even
more useful to go beyond self-actualization and to bring in the cognitive contribu-
tions to creativity. It would also be useful to be able to describe what underlying



10  Creativity as a Dynamic, Personal, Parsimonious Process 183

mechanisms actually explain how creative things come about. This could easily be
the most important question in all of the creativity research, and any mechanism will
need to be dynamic. What is it about humans that allows creativity? How are we
creative? What do we inherit that provides us with the capacity to create?

These questions led to a theory that relies on a dynamic definition of creativity and
which focuses on a mechanism that actually offers at least a partial explanation of the
creative process. The theory has been outlined before, but earlier descriptions were
primarily intended to show that creativity depends on individuals rather than social
processes. Indeed, this theory was proposed in reaction to the social and attributional
theories that became the norm 20 and 30 years ago (e.g., Csikzentmihalyi 1990; Kasof
1995) and are still alive and well (Glaveanu 2010). These social theories are useful
because they describe how culture and Zeitgeist influence judgments of creativity, but
they go too far and often conclude that without social recognition, there is no creativ-
ity. Elsewhere I have argued that there is creativity, even it the end result or product is
not social recognized, and in fact even if there is no manifest product! That is a hint of
the dynamic nature of personal creativity: it relegates static products and outcomes.
The theory of personal creativity is a process theory with very broad implications
(Runco 1995, 1996, 1997, 1999, 2003; Runco and Pina 2013).

Given that this theory started in reaction to static product and social views of
creativity, it may make sense to introduce it by outlining what is misleading or even
wrong with those alternative views. Just above I alluded to one thing what is wrong
with static views: they are unrealistic. Life is a process, and creating is a process.
Also important is that products do not tell us about the process that was used to cre-
ate the product. Thus they do not help us to understand the causal mechanism under-
lying creation. They aren’t really explanations at all. A scientific explanation must
include causality, otherwise it does not really explain anything. Admittedly, the cre-
ative process may lead to a creative product, and that is one reason the creative
process should be nurtured, but judgments of products often vary (Runco 1989;
Runco et al. 2010, 2016; Runco and Smith 1992), an in fact some things are deemed
creative at one point in time only to be deemed uncreative later! There are all kinds
of reasons to recognize that creativity is a process.

Not all social views of creativity are product views, so something more should be
said about the problems of social views, above and beyond problems of product
views. The main problem with social views is that they over-emphasize judgments,
attributions, and social reactions. Indeed, many of them go as far as to say that,
without social recognition, there is no creativity (Csikzentmihalyi 1990; Glaveanu
2010; Kasof 1995). The fact of matter is that social recognition is distinct from
creativity. It is extricable from it—and should be extricated because that is how the
creative process works. Attributions follow the creation and are not required for the
actual creation. Simplifying, a creative process occurs, and sometimes it results in
an outcome that is judged as creative. There are at least two steps—creation and
social recognition—and the first step can happen without the second. Just as impor-
tant, the second step does not help in any way to explain the first. Including social
recognition in a definition of creativity is therefore quite misleading. It conflates
creation with social recognition. This is especially disconcerting given the scientific
need for parsimony (Runco 2010).
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So the creative process does not depend on social attributions and is therefore
personal. In addition, the personal processes offer a parsimonious view of creativity
and describe a mechanism that may explain how creativity comes about. What is
required for personal creativity? Three things, the first being the construction of
original interpretations of experience mentioned briefly earlier. This is how original
ideas, insights, and ideas come about. The term interpretations is used because so
much is known about how the human mind uses both top-down (conceptual) and
bottom-up (data-driven) processes such that the individual constructs a meaningful
understanding. And it is a construction; it is not just a snapshot of what is experi-
enced. That would be all bottom-up, but instead the individual brings something to
the construction of interpretations. It is in precisely this fashion that creativity is
dynamic. There is a kind of interplay between the individual and his or her experi-
ence. Interpretations are always original, at least for the individual him- or herself,
and we do not construct meaning in a random fashion—or it would not be meaning-
ful! The fact that it is meaningful indicates that it is effective, though again, it might
be only for the individual him- or herself.

One highly attractive feature of the theory of personal creativity is that interpre-
tations, and thus the creation of meaningful interpretations, rely on a mechanism
that is possessed by each of us. Children have the capacity for interpretation, older
adults have it, individuals in all domains (e.g., art, mathematics, music, athletics,
dance, design) have it. Dynamic creativity is a part of what it means to be human. It
results from the deployment of cognitive capacities we all possess.

Personal creativity also involves infentions. A person is creative if his or
hermeaningful and original interpretations result from effort; they are not serendipi-
tous. Creative breakthroughs do sometimes occur by chance or accident, but
including serendipity would probably lead to a mechanism that does not apply
broadly. The process does also require discretion. In this context discretion refers to
knowing when to invest in creativity, or when to construct original interpretations,
and when instead to rely on memory, habit, tradition, or assumption. Life requires
this kind of discretion because, although the creation of original ideas is frequently
useful, it is always necessary, and in fact is sometimes inefficient or wasteful.
Sometimes it is best to save one’s resources for creative opportunities and to satis-
fice, which means to invest minimal effort. Assumptions, habits, and routines are
sometimes very useful; they allow us to process information quickly when effortful
processing would be a waste.

Then there is the fact that we are social animals (Aronson 1980). We need to get
along, at least some of the time, and maybe most of the time! This in turn requires
conformity or at least compliance to conventions. You might look at it this way:
what kind of students and employees and citizens do we want? I suggest the ideal is
to support people who retain the capacity for originality and creativity, but at the
same time can get along with others. They know when to invest in new ideas and
when to conform. That depends on discretion.

Discretion may sound a bit like the judgments that were criticized above, as part
of the social recognition that is too often glued to creativity when it should be extri-
cated. Actually, discretion is dynamic, at least in the sense that it is a process. The



10  Creativity as a Dynamic, Personal, Parsimonious Process 185

creative person exercises discretion in that he or she recognizes that one context
lends itself to creativity, while a different context, encountered another time, does
not, and indeed each context in which the person finds him- or herself is judged as
right for creativity or not. That is a dynamic process, as the person moves from
context and setting to context and setting.

One important implication of this view of creativity as interpretive follows from
Piaget’s (1976) theory of cognition and invention. He used the label assimilation to
describe how an individual processes information and, in order to grasp it, actually
alters it to understand it. He gave examples such as a child calling a dog a cat
because both share four legs and live around people. This child’s cognitive struc-
tures are apparently limited, probably because of experience (e.g., the family owns
a cat but not a dog), and the child is not sure what to call the dog, but since it has
four legs and two ears and is around the house, well, close enough, it’s a cat. The
information about the dog is forced into the schema for a cat. In doing so the child
ignores the woof and many other features of the concept of “dog,” and does so in
order to process the information. Assimilation is enormously useful because it
allows new information to be processed, even if not fully understood, and does so
by altering what is processed. It is quite dynamic, and the Piagetian way to describe
the initial stages of the construction of new knowledge, new schema, new under-
standings. Of relevance is the title of Piaget’s (1976) monograph on this topic,
namely “to understand is to invent.” To my reading he may have used the word “cre-
ate” instead of “invent.” As was proposed earlier in this chapter, people create by
constructing—or “inventing,” or “creating”’— meaning.

One reason I bring in the Piagetian view is because he also argued that true devel-
opment requires assimilation and the invention of new understandings. For Piaget,
if the person does not go through the adaptive process (which begins with assimila-
tion), there is no real development. The person can memorize something, but that is
not the same as understanding. Thus Piaget ties the invention of knowledge to devel-
opment, and if I am correct that the same process helps us to understand creativity,
it follows that creativity is required for development. I am using the word “develop-
ment” here instead of “learning” because Piaget and others felt there were differ-
ences between and among growth, development, and learning; but in essence the
idea here is that creativity is required for intellectual growth. The important point is
that education must focus on personal creativity or students will not really learn
(Runco 2003). They may memorize, but that won’t serve them well when they leave
school and are faced with the natural environment and ill-defined problems.
Creativity is what is needed in the natural environment.

10.3 Implications and Clarifications

Several points need to be examined further. First is the idea that social recognition
can be extricated from actual creativity. This does not mean that socially recognized
creativity requires a different process from that described as personal creativity.
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There is creativity that is only personal, but there is also socially recognized creativ-
ity. The difference? The former may not lead to a product and may not be observed
and judged by any audience whatsoever. It may be creative and meaningful, but only
for the individual. Of great significance is that socially recognized creativity also
starts with the same process, the construction of an original interpretation, but it
may lead to something that is shared and socially recognized. So personal creativity
and socially recognized creativity both start with and depend on the same construc-
tive process. The difference is that the latter goes further such that something is
shared and attributed with creativity by an audience. That “something further” is not
required for creativity, however, and it is not a part of the explanatory mechanism
(i.e., the construction). Indeed, we should see creativity as one thing and attributions
and recognition as other (social) things.

That being said, audiences can be creative when they attribute meaning to a prod-
uct or person. This follows from the fact that they experience the result of the per-
sonal creative process (e.g., they may hear a new song that one individual composed)
and they construct their own personal interpretations of it. That process may very
well be the same as that used by the songwriter! It may be a construction of mean-
ing, in this case the meaning of the song. Hence creators may construct new mean-
ing, and audiences may experience that creation and construct their own creative
interpretations of it. They may not do this; they could just listen to others in the
audience and conform or agree. But they may actively construct their own interpre-
tations, in which case they are also being creative, just as the songwriter or original
creator was creative.

Indeed, all kinds of interesting questions arise, once the creativity of the audi-
ence is recognized. Consider, for example, that something may be creative that is
meaningful in one (personal) way to the creator but is meaningful in another (cre-
ative) way to the audience-but their interpretations may differ! This difference has
been debated for some time. Literary critics, for example, have debated “the text”
for years, the idea being that all a critic needs to judge is the written product—the
text—and he or she can formulate his or her own meaningful judgment. But others
believe that, to judge a creation, be it textual or otherwise, judges should take into
account the creator’s view and situation. The theory outlined herein implies that
judges should be free to create their own meanings and may ignore the creator, but
here I merely wish to acknowledge the debate as an example of how both creators
and audience may be creative and yet disagree with one another.

10.4 Conclusions

Admittedly this chapter describes only one view of how creativity involves a pro-
cess and is dynamic. Then again, note the different ways that creativity is dynamic,
given the personal and constructive view outlined here. Creative ideas and insights
result from an interplay of bottom-up and top-down processes, for example, which
is a dynamic interplay. In addition, discretion is required or the person would be
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blindly original but not necessarily creative, and such discretion means that the
individual is actively deciding about when to be creative and when not to be cre-
ative—another dynamic aspect of the creative process. I leave it to the other contribu-
tors to this volume to explore other aspects of a dynamic creativity. I myself will be
satisfied if we recognize that products tell us little about the underlying process, and
thus lack explanatory power; and that to understand the how people create, we must
look to processes.
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Chapter 11
Polyphonic Orchestration: The Dialogical
Nature of Creativity
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Ingunn Johanne Ness and Vlad Gliveanu

Abstract In this chapter, we aim to propose and develop a dialogical account of
creativity. While creativity is often understood as a feature of a person or products,
we offer a different account. We believe creativity is not a static “object” (personal
trait or product feature) but rather the dynamic and evolving quality of the relation-
ships we develop with others within a shared cultural environment (Glaveanu VP,
The creative self: effect of beliefs, self-efficacy, mindset, and identity. Academic
Press, Waltham, 2017). The chapter builds on an extensive ethnographic fieldwork
of innovative idea development in organisational settings. Our focus is thus on the
concrete case of creativity in multidisciplinary groups in order to illustrate and
develop further the concept of Polyphonic Orchestration (see Ness 1J, Eur J Innov
Manag 20:557-577, 2017). The empirical research we build on showed that when
leaders are open to co-construction and dialogue in the groups, the chance of suc-
ceeding in building a creative culture improves considerably. This is in contrast to
the way leadership is often viewed as a set of managing strategies, almost coming
in from the “outside”, to manage the creative processes. The concept of Polyphonic
Orchestration portrays creativity at once, as an individual and social, personal and
cultural process. This notion is central, we propose, to a dialogical account of creat-
ing as it brings forward the pre-condition of dialogue and points to the necessity of
guiding the social exchanges that are at the heart of creativity.
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11.1 Introduction

The aim of this chapter is to propose and develop a dynamic, contextual, and per-
haps most importantly dialogical account of creativity. This account stands in sharp
contrast to the “standard” definition of creativity in terms of the originality and
effectiveness of creative products (Runco and Jaeger 2012). While many creativity
researchers would largely agree that creativity is a process rather than a feature of
persons or products, the field itself is still oriented towards the psychometric mea-
surement of individual abilities or product characteristics. Studying creativity as a
process is methodologically difficult given the fact that processes involve action,
movement, and change. The statistical apparatus we want to use in relation to cre-
ativity is not well equipped to deal with change. In particular, it is oriented towards
numerical values based upon static properties. We can therefore ask, what is the
alternative?

In this chapter, we will build on dialogism as a concept to (re)capture the dynamic
quality of creativity, understood not as an ability but as a process of being in the
world and relating to it. According to this epistemological standpoint, creativity is
not a “thing” but rather the evolving quality of our relationships with others, with
objects, institutions and everything that makes up our cultural environment
(Glaveanu 2014). Based on dialogism (Bakhtin 1986; Markova 2003), we postulate
that such relationships are best described as dialogues. The notion of dialogue is
interesting on many accounts, but most of all because it suggests a bidirectional
exchange. In a dialogue, there is not only a speaker and a listener, or addressor and
addressee, but an exchange between these two positions. More than this, speakers
are, simultaneously, listeners (Mead 1934) and both positions build on and contrib-
ute to a shared context of cultural signs and meanings.

Creativity as dialogue (see also Glaveanu 2017) is a first step towards the
dynamic, relational, and contextual account we envision. Instead of a phenomenon
grounded in person or product, we have one that necessarily involves two or more
positions. Even when creators work in complete solitude, they are still in dialogue
with themselves, with the ideas of others and with a wide array of material and
institutional conditions that make their activity possible in the first place. Dialogues
are not only relational and temporal; they are also open towards the future. Bakhtin
(1986) pioneered the view that “true” dialogues are on-going because they incorpo-
rate positions and views that are always in tension with each other. He contrasted
this with the monologue in which one voice overpowers all others and effectively
excludes the differences and tension that are the engine of creativity (see Glaveanu
and Beghetto 2017). Monologism is, in this paradigm, is the very antithesis of cre-
ativity as it would hinder free expressions and explorations of other perspectives in
a conversation.

Bakhtin (1986, p. 132) argued that the monological word is often attached to
power and thus to leaders (see also Dysthe 1997 and Ness 2017). For, Bakhtin there
is a contradiction between dialogue and monologue, meaning the internally persua-
sive word and the authority’s word.
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...the internally persuasive word is half-our and half-someone else’s. Its creativity and pro-
ductiveness consist precisely in the fact that such a word awakens new and independent
words that it organizes masses of our words from within, and does not remain in an isolated
and static condition. (Bakhtin 1981, pp. 345-346).

If dialogue is a necessary condition of creativity, it is not always a sufficient one.
To illustrate this point we can think about the concrete example of group creativity.
There are many cognitive and social factors that interfere in and shape the relation-
ships between people and their voices or perspectives (Paulus and Nijstad 2003).
Unfortunately, diversity of points of view is a double-edged sword and the polyph-
ony or multi-voicedness that characterises teamwork often leads to frustration or
even dead-ends and non-consensus. This is due to the fact that the divergent nature
of dialogues and polyphony in general requires a balancing factor represented by
guidance and even convergence. In other words, the multiple voices or perspectives
placed in relation to with each other in the creative process need some form of
orchestration if they are to turn potential into achievement.

In this chapter, we will focus on the concrete case of creativity in multidisci-
plinary groups in order to illustrate and develop further the concept of polyphonic
orchestration (see also Ness 2017). This notion is central, we propose, to a dialogi-
cal account of creativity as it brings forward the pre-condition of dialogue and
points to the necessity of guiding dialogues. We also continue the aural or musical
analogies built on by Bakhtin who used polyphony — and heteroglossia — as key
concepts in his work. To orchestrate means both to listen and act, to guide and be
guided, to create harmonies by building on dissonance in an on-going cycle. This is
traditionally the role of leaders within a group. But this is also what each one of us
enacts in our daily life whenever we produce new and meaningful ideas, objects or
projects. The orchestration of creativity is, at once, an individual and social, per-
sonal and cultural process. As follows, we will illustrate it within an organisational
context and then reflect on its general principles. But before, let’s revisit briefly the
“voices” about creativity we are responding to here.

11.2 Creativity: From Individual Product to Social Process

The historical trajectory of creativity as a topic of research experienced a few
“moments” of rupture and transformation. One of the most notable took place
around the time of the Renaissance (at least in Western history), when men — sadly
not necessarily women — replaced God as the only possible creator (see Weiner
2000). This Copernican move empowered creativity and innovation, even if in the
case of the few rather than the many. A more recent shift, largely associated with
mid-twentieth century psychology, saw a “democratisation” of creative potential
and a growing belief that each and every person is creative in one way or another
(Glaveanu 2010). For as liberating as this modern conception is, however, it still
places the focus on isolated individuals and their achievements, particularly in ste-
reotypically creative domains such as art, science or design. Measuring creativity by
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considering products, the cornerstone of the first scientific studies in this area, has
gradually been replaced by a concern for process (see Lubart 2001). It is only in
recent years, however, that this concern for process has been used to challenge the
traditionally static definition of creativity itself (see, for instance, Corazza 2016).

What this contemporary movement stresses is the fact that creative products and
processes are dynamic and inter-related. Dialogism makes a powerful contribution
to this new trend by effectively moving the debate away from products and pro-
cesses altogether. Within a dialogical framework it does not make sense to separate
the two but integrate them within a broader conception of positions, perspectives,
dialogues, polyphony and, last but not least, the orchestration of creativity. Let us
consider these concepts in turn.

For a long time the focus in creativity research has been on the creativity of the
person and his or her intra-psychological attributes, mainly intelligence and person-
ality (e.g., Barron and Harrington 1981). Paradoxically, by considering these psy-
chological “elements” separately and in a static manner, these kind of investigations
tend to lose sight not only of the concept of creativity, but of the person as well.
People create as individual dynamic systems embedded within larger social, and
equally dynamic systems. If we are to understand the contribution of personality,
intelligence, motivation, or any other psychological function, to creativity, we need
to respect the integrative, holistic nature of the agents doing the creating and the
world that supports and responds to their actions. In other words, we need to under-
stand the person not as an isolated, self-contained entity, but in a multiple and
dynamic relationship with others, within society. The notion of position is essential
in this regard. Individuals and positions are not identical: a person can occupy — and
does occupy — multiple positions at the same time and, most importantly, move
between them (Gillespie and Martin 2014). Positions can be defined in physical
terms (e.g., where people stand in space), in social terms (e.g., depending on the
social roles people adopt), and symbolic terms (e.g., depending on the meaning they
give to the world from their standpoint). By exchanging positions — physical, social
and symbolic — we become flexible in our relation to ourselves and the world and
are able to act in a creative and dialogical manner.

What happens when we re-position ourselves? Effectively, we change our perspec-
tive. Perspectives can be defined, in a pragmatist way, as action orientations (Gillespie
2006) since they guide our thinking and our behaviour. Every position is associated
with one or multiple perspectives. For example, two people who sit at different ends of
the table have quite different perceptual perspectives of the table, the room, and each
other. Students and teachers — two specific social and symbolic roles — develop and act
based on different perspectives about the situation they find themselves in. The fact that
the people in the first example and the teacher and students in the second one do talk to
each other — engage in dialogue — and they have the potential, physically or imagina-
tively, to exchange positions, is crucial for bridging the gap between them, building
common ground, and acting creatively (see Glaveanu 2015a).

These dialogical relationships are the bedrock of creativity. It is because we can
communicate and exchange perspectives, through re-positioning, that we can reach
new understandings and develop new forms of action and interaction. Dialogues are
grounded in perspective taking. We need to be able to take the perspective of those we
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are exchanging with for communication to continue and be successful. Equally, cre-
ative people build on their capacity to understand, both cognitively and emotionally,
the perspective of other people or what it means to occupy different positions in the
world. In Bakhtin’s terms, they develop a polyphonic way of seeing the world, one
filled by the voices of other people. In fact, there is a deep parallel between the notions
of perspective and that of voice. Both are social, interactive, and enabled by culture.
In this chapter, we will use them interchangeably, even though they come from differ-
ent theoretical traditions (pragmatism and dialogism) and have their specificity.

The last theoretical step is represented by orchestration. Positions, perspectives
or voices do not exist in isolation from each other. On the contrary, they are defined
precisely by their relational value; for instance, the separate roles of teacher and
student would be unimaginable without the other. This relationship, however,
changes over time. If it didn’t, we would not have the possibility to re-position or
take the perspective of others. Each one of these positions introduces us to a new
sphere of experience that enriches our imagination (Zittoun and Gillespie 2015) and
diversifies the resources of our creative action. But re-positioning and perspective
taking are not taking place at random. They are coming out of a certain life course,
they respond to the needs of the current situation, and they anticipate a certain
future. In other words, they are orchestrated, in the here and now, by the web of
actions and interactions the creative agent participates in.

Polyphonic orchestration is thus placed at the core of the creating, and is directing
the processes taking place in what Ness called the “Room of Opportunity” (Ness and
Sgreide 2014). In this metaphorical room, multiple voices or perspectives co-exist
and become articulated with each other. They are effectively orchestrated by the
participants in the interaction or, in the case of solitary work, by the different posi-
tions internalised by the creative person. In what follows we will present the research
that documented this process, led by the first author, and discuss her findings regard-
ing collaborative creativity, multidisciplinarity, summed up in what she called
Polyphonic Orchestration. After this, we will return to the dialogical approach to
creativity and derive some general principles that underpin polyphonic orchestration
and their theoretical and practical consequences. If we accept that creativity is dia-
logical then this has deep implications for how we understand, study and cultivate it.
Dynamic, relational and contextual accounts of creating cannot operate within the
same psychometric logic that dominated the field since its inception. A new science
of creativity is to be (re)invented and, with it, a new methodological apparatus.

11.3 The Polyphonic Orchestration of Creativity
in Multidisciplinary Groups

With the research questions “What characterizes creative knowledge processes in
multidisciplinary groups working with developing innovative ideas, and how are
these processes facilitated?” as a point of departure, the interest was in understand-
ing more about how members of multidisciplinary groups develop new knowledge
and ideas dialogically, and also how such processes are facilitated by leaders.
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Consequently, she sought access to groups doing authentic innovation work in the
hope that access to groups working with developing innovative ideas, would ensure
rich and interesting data. Thus, the selection of research groups was a careful selec-
tion of possible organisations, using a combination of convenience and a purposive
sample (Patton 2002).

Access to this particular field — groups working with innovation — turned out to
be a challenge, however. Innovation is highly business sensitive due to strong com-
petition in the market and thus organisations hesitate to let outsiders enter such
groups in order to avoid the risk of leaked information. One of the groups was based
at the heart of the Innovation Department in the International Oil and Gas Company,
Statoil, another group worked with strategy in Statoil, and the last group was based
in a Norwegian Research Institute. Thus, the research field was highly confidential.
Still, after meetings and e-mail correspondence where the intentions of the project
were presented with a project plan, trust was gained from the management in the
organisations and access to three different groups. Then various confidentiality
agreements were signed. We are not allowed to report the content of what was dis-
cussed and developed, as this was all confidential. In particular, this was important
in the Statoil groups. Fortunately, the focus for the research was more on how these
group members worked, collaborated, interacted and thus on creative dialogical
processes.

All three groups had as mandate to develop innovative ideas. See Table 11.1
below, describing the groups.

Table 11.1 Groups that participated in research (in Ness 2016, pp. 39-40)

Group name | Formal group task/aim Group composition

Strategy Strategy development Core group: 3 male members from different
group parts of the organization with different

Oil and gas | Their aim was to develop a experiences and competences, including legal
company business case with cost- and on/offshore logistics and engineering

efficient solutions and with a
competitive instinct

Group meetings were supplemented with 3—10
members with specific knowledge

Innovation | Idea/innovation development Core group: 5 males and 1 female researchers

group with different expertise and competences,
Oil and gas | Their aim was to develop including engineering, business, geophysics,
company radical ideas based on needs cyber technology

and challenges across the

organization

In some meetings the group was supplemented
with 3-7 members with specific knowledge

Research Their aim was to develop 3 males and 1 female researchers with different
group innovative research projects expertise and competences
Research and write applications for

institute external funding
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After the three groups were identified, courses were undertaken in order to get an
entrance card. This made it possible to come and go as one pleased and to follow the
groups over a long period.

In order to understand what characterized creative knowledge processes leading
to innovative ideas and how they were facilitated, the researcher investigated the
social interactions, communication, and relational processes specific for the three
workgroups. The focus was on how the group members negotiated and collaborated
when they developed innovative ideas. As the development of new ideas, in a dia-
logical perspective, takes place between the group members rather than within each
individual group member, it was applied concepts and ideas drawn from sociocul-
tural theories, primarily the idea that knowledge emerges and develops through a
process of co-construction and dialogue. This co-construction is assumed to take
place in the context of an active and dynamic relationship between the social and the
individual. Knowledge is viewed as socially co-constructed through interaction
with the social, cultural or physical environment, and in the context of a process
distributed in both time and space.

While acknowledging that there are also important individual differences
between people that play a great part in group creativity, the focus in this project has
been on the dialogical relations established between participants. This focus doesn’t
deny but actually brings to the fore individual differences (in perspective or knowl-
edge, for instance), while considering them in a very different light: individual-level
diversity comes out of multiple and dynamic social relations and forms of belong-
ing. In this sense, dialogical relations both thrive on individual differences and
result in individual differentiation, but the process through which this occurs is thor-
oughly social.

The project was qualitative in nature and exploratory in scope. An ethnographic
research design was chosen as it was necessary to experience the social life of the
groups studied over longer periods of time in situ.

In accordance with ethnographic designs (Denzin and Lincoln 2000; Fangen
2010; Gerson and Horowitz 2003; Krumsvik 2014), the following wide range of
methods of data collection were also used as part of the fieldwork: formal observa-
tions of workshops and meetings; formal field notes of group meetings; formal
semi-structured interviews with the leaders of the three groups; formal semi-
structured interviews with core group members who also were experienced leaders
of innovation and development processes in their organisations; and informal field
conversations with group leaders and group members. The fieldwork lasted for a
period of 18 months and this allowed the researcher to collect an extensive amount
of data. All dialogue and group work was then recorded and transcribed.

The analyses were inductive. First, the empirical observations were analyzed.
This resulted in an understanding of the collaborative processes that reflects what
was seen and experienced in the groups. This understanding helped to narrow the
focus and ask new questions. The questions were then explored in the analysis of
focus group interviews and contributed to further understanding of the phenome-
non, helped once more to narrow the focus and to ask questions that are more spe-
cific. These questions were finally explored in the analysis of individual leader
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Fig. 11.1 Model, “The Room of Opportunity”. (Ness and Sgreide 2014, p. 557)

interviews. What came out of this sequential exploration was a deeper understand-
ing of dialogical creativity, based on a triangulation of findings from both observa-
tions and interviews. In these analyses, the researcher interpreted the data and
created meaning and categories that were not explicit in the text itself.

One of the main findings from this project was that group members developed
their ideas by going through six phases (see also Ness and Sgreide 2014) (Fig. 11.1).

The process started with some kind of challenge or need. Then the processes
went through initiation and knowledge distribution when different group members
were put together and shared knowledge on the task at hand. The process ended
with a solution or business case after a consolidation of a concrete idea, in the two
last phases, when the group members formulated and then consolidated their con-
crete ideas. When looking closer at the identified phases, it was concluded that
group members learned from each other and built a knowledge platform during the
first phases of the process, and this enabled the development of innovative ideas in
the last phases. Group members came from different disciplines and thus had differ-
ent fields of expertise. It was thus crucial that they could learn from each other in
order to develop a shared knowledge. This helped them develop later on new ways
of thinking and understanding, for instance, systems about which they already had
some knowledge.

An example from the analyses is when Hannah, a member of the Innovation
group, expressed her view on learning and the importance of bringing together peo-
ple with different competences:

Participation and enthusiasm is important — and building on each other’s ideas and perspec-
tives. When there are several people in the group with different competences, you get this
dynamics which is so important. You are challenged by others. You learn to think in a new
fashion when you hear how others talk about matters you thought you knew. (Ness and
Sgreide 2014, p. 553)

However, even though the diversity of perspectives among group members
clearly could the engine for creativity, this diversity was also difficult to handle.
Sometimes group members used very domain specific terminology and conse-
quently they had problems understanding each other. Each group member brought
with him or her their own set of knowledge, ideas and experiences and they strug-
gled with communicating in a way that was constructive (i.e., trying to place this
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knowledge in the context of other people’s expertise). Often the discussions centred
on what a term actually meant or what definition would be the “right” one to use.
This is often the case in cross boundary work. (For more see Edwards 2011; Ness
and Riese 2015) Still, despite these challenges, the groups managed to progress
with their innovation work.

We discovered that creativity and idea development peaked in the three middle
phases since it was in this part of the process the group member started to negotiate
and challenge new ideas. This was done in a circular movement in which group
members went back and forth between the different identified phases in the discus-
sions. In these discussions, they explored different ideas and scenarios and in this
way could stretch the limits for what was possible at the time.

Consequently, these phases could be seen as a separate “room” within the pro-
cess, characterized by many voices that stated, confronted, and built on different
views and perspectives. It was a polyphonic phase that, once more, stimulated both
individual and collective imagination. Consequently, this was called the “Room of
Opportunity” (Ness and Sgreide 2014).

Developing innovative ideas was, to a large extent, was about bringing together
different perspectives and letting group members dialogue with each other and co-
construct ideas. An example is when Arne in the Statoil Innovation group empha-
sized the importance of different perspectives. He said:

I think that multidisciplinary settings stimulate creativity. It’s important to bring together
individuals who work towards the same problem, but they see things from different per-
spectives. They will have different views on the problem, right? (Ness and Sgreide 2014,
p. 552)

He explained that he thought it was important to have diverse and multidisci-
plinary working groups when working with innovation, an impression shared by
other participants.

However, innovative ideas were not reached automatically. The process of build-
ing a common knowledge platform for enabling innovative ideas required that the
group members, from different disciplines, had the ability to recognize and acknowl-
edge others’ competence and resources in addition to their own special expertise.
Thus, these findings revealed that it was not enough to bring together group mem-
bers from different disciplines; they needed additional relational competence in
order for the collaboration to succeed and for creativity and learning to occur (Ness
and Riese 2015).

An example that showed how the leader of the Innovation group, emphasized the
value of the relational climate and collaboration in the group, was when he talked
about group dynamics and how important it was to have trust between group mem-
bers. He said:

We have different competences gathered in one place so to say, and there is a huge potential
in tossing things back and forth between the different people. This synergy is really good,
that we can say what is on our mind — and if someone disagrees, that is ok too. There must
be trust in the group so that everybody participates. And also respect and understanding for
each other’s special competence is important, I think. (Ness and Riese 2015, p. 36)
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Furthermore, other findings in this research indicated the fact that effective leaders
showed awareness of how imagination could be stimulated. Across all the three
groups, the leaders sought a creative climate by forming groups that were character-
ized by both a diversity and polyphony in disciplinary perspectives, but also in the
way group members related to each other. When looking closer at group dynamics,
it was identified four complementary roles. These roles also could be organised
along two axes in describing the interactions between members. The roles are:
driver vs. challenger, and control oriented vs. radical oriented. The driver in the
group would look for progression and moving forward with the discussions, while
the challenger would often provide an opposite “force” and seeking further explora-
tion or disagreeing so that progression stopped and the group spent more time dis-
cussing a matter. In this way there would be a push and pull dynamics between these
two roles. Similar, the radical oriented role would push limits and go for wild and
radical ideas out of the box and in which the sky is the limit with no reflections on
limiting factors, while the control oriented role would have an opposite function and
focus on costs and regulations which would limit and “weigh down” the more radi-
cal thinking. In this way, there was a dynamic between the four roles that influenced
how creative the discussions were. These roles were dynamic and dialogically
related, and they could be observed in the way members changed certain positions
(perspectives or voices) during the discussions. Further, these roles seemed to have
complementary functions in the relational space established within the group, and
the leaders seemed to actively stimulate each one of them in order to create a
dynamic that enabled creativity (Fig. 11.2).

The interaction between these four identified roles added a different “energy” to
each group and moment within the process, and often provided tensions the groups
could explore in a creative manner (Ness 2017).

We further observed that leaders seemed to orchestrate these roles in order to
enable creativity in the groups and that this orchestration was about opening up for
new ideas to occur by using a dialogical and open approach that was not too control-
ling. This way of orchestrating required the leaders to activate all the voices in the
group and they achieved a creative climate by stimulating the different perspectives
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and roles involved. An example is when the leader of the Research Institute group,
Craig, said:
When creating innovation, one needs to create certain group processes and a movement
towards new ideas. This requires a mix of different persons, and they all need to have the
courage to open up and contribute actively with their personality and intellectual powers.
There must be an impulse, which ignites motion — it does not just happen. It must be trig-

gered and followed. You can call it roles. The roles can ignite that motion towards innova-
tive ideas. (Ness 2017, p. 571)

In summary, these findings highlight the ways in which group members in multidis-
ciplinary teams developed ideas and co-constructed knowledge in a collaborative
and dialogical manner. The findings also show that the different perspectives and
dynamics in the groups, including between the four different roles, were encour-
aged by the leaders and resulted in tensions that stimulated the imagination.
However, this tension needed a safe environment in the groups in order to be con-
structive (Ness and Riese 2015). An emotional and supportive climate in the groups
seemed thus to influence the group members’ ability to use their imagination as a
collective. Positive relationships supported imagination and creativity. The leaders
orchestrated the creative knowledge processes by using a dialogical and open
approach and this relational leader practice can be defined as Polyphonic
Orchestration (Ness 2017).

11.4 Dialogical Creativity

The study discussed before offers a rich illustration of the processes of polyphonic
orchestration within multidisciplinary groups. This research context is both excep-
tional — in the sense of a particular organisation, bringing experts to work together —
and extremely mundane — we oftentimes find ourselves in situations that require
collaboration and the sharing of expertise. While it might be argued that dialogical
creativity characterises teamwork in particular, we want to use the set of findings
above to reflect on a much wider range of contexts. Indeed, if we move away from
individualistic conceptions of creativity we soon come to realise that creative pro-
cesses always bring together a plurality of positions, roles and perspectives; these
blur any sharp distinction between “individual” and “group” creativity and make
both intrinsically collaborative (see also Barron 1999). What we call here “poly-
phonic orchestration” or the dynamic organisation of different voices or perspec-
tives within creative action is both a personal and social phenomenon. In essence, it
testifies to the dialogical nature of the mind doing the creating and its interconnec-
tion with the minds of others.

In this discussion we want to highlight some distinctive features of polyphonic
orchestration or what, in other words, defines dialogical creativity.

1. The dynamic tension between similarity and difference. For Bakhtin (1986), dia-
logues never end in “sameness” or identical views. On the contrary, dialogical
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forms of relating to each other are meant to further our understanding, to produce
new meanings while maintaining differences. Paradoxically though, we need to
build common ground in order to conserve difference and help the emergence of
novelty. This is part of the lesson of studying multidisciplinary groups. The
“room of opportunity” (Ness and Sgreide 2014) in which creativity and imagina-
tion flourish is set up when enough sharing takes place that people can take each
other’s perspective while maintaining their own points of view. The act of per-
spective taking, essential for creativity (Glaveanu 2015a, b), is interesting to
examine in this regard. First of all, we never “take” the perspective of others but,
rather, construct perspectives in dialogue or interaction with them (see also
Glaveanu and de Saint Laurent in press). We thus understand — at a cognitive,
affective or action level — the standpoint of other people without fully letting go
of our own. This is not an image of the solipsistic mind, generating mental rep-
resentations in isolation, neither is it a romanticised account in which the posi-
tions of self and other constantly merge through identification and empathy. We
learn from Bakhtin, 1984, p. 110 that: “Truth is not born nor is it to be found
inside the head of an individual person, it is born between people collectively
searching for truth, in the process of their dialogical interaction”. It is, in fact, the
dialogue that relates the perspective of self and that of others that defines per-
spective taking and makes it so fertile for creativity. This dialogue produces new
meanings by cultivating reflexivity or the possibility to see oneself and one’s
view as an other would (Mead 1934; de Saint-Laurent and Glaveanu 2016).
Dialogical creativity is thus grounded in the productive tension between similar-
ity and difference, closeness and distance, the perspective of self and those of
others.

2. The cooperation and movement between different roles. The notion of role is
interesting for dialogism as, in some ways, it corresponds to that of position. We
can think of roles as positions that are defined in social terms. Indeed, a role can
only be conceived in relation to other roles within a social arena. While many
theories refer to roles as institutionally defined positions (e.g., Gillespie and
Martin 2014), for instance, buyer and seller, doctor and patient, teacher and stu-
dent, there is much more to this notion than established social categories. The
research discussed in this chapter uses this notion in wider sense when identify-
ing the interplay between challenger, driver, radical oriented and control oriented
roles within multidisciplinary groups. In effect, these are positions within the
group that make accessible a certain range of perspectives rather than others. For
instance, challengers would probably foster critical perspectives while control
oriented people would favour predictability. The interesting thing is that these
roles or positions are not fixed. Indeed, one and the same person might play
multiple roles in a group or change roles depending on context and moment
within the life course. Importantly, these positions and their associated perspec-
tive become internalised and represent, in Bakhtin’s terms, voices that contribute
to the orchestration of creativity within as well as between people. What matters
the most from a dialogical standpoint is not so much the number of roles, posi-
tions or voices but the movement between them. Being able to re-position one-
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self, adopt new roles and thus understand those who “speak” from their position,
is crucial for both collaboration and creativity. It allows enough flexibility to be
able to notice new meanings and possibilities for action. It also contributes to the
balance mentioned above between sameness and difference, attachment to a cer-
tain role and openness to others, including radically different ones. In many
ways, the process of “divergent thinking”, often mentioned in relation to creativ-
ity (Baer 2014), is being reconceptualised by dialogism as the capacity to
exchange positions and perspectives in relation to a topic or situation.

. Polyphonic orchestration is not a given but a collaborative achievement. Another

important lesson derived from the study presented here is that successful group
work has specific antecedents. Among them, openness, curiosity and respect for
each other’s perspectives stand out as particularly important (see Ness and Riese
2015). These allow group members to develop mutual trust, which is essential
for the development of creativity and, more generally, the development of a
healthy and well-functioning self (Winnicott 1971). An atmosphere of trust
enables the exploration, experimentation and playfulness specific for creative
action, both individual and collective. In fact, the three conditions identified by
Ness in her study are important pillars for dialogical creativity. Openness implies
the recognition of the fact that other positions exist and their perspectives can
and should be explored. Curiosity underpins the motivation to start this explora-
tion process, to get to know more about others and their views (and, through
reflexivity understand better oneself and one’s own views in this process).
Finally, respect is crucial for going beyond the simple recognition of other voices
or perspectives. It effectively legitimises them and considers them implicitly
valuable for the task at hand. Processes of polyphonic orchestration build on
each one of these conditions which, for as basic as they might sound, are often
difficult to achieve in practice. There are multiple barriers — personal, interper-
sonal and cultural — preventing us from recognising other’s points of view and
engaging with their perspective (see Glaveanu and Beghetto 2017). And these
barriers become apparent not only in situations of group work but also when we
are creating in solitude. What makes certain perspectives not come to mind?
What makes us easily dismiss others? The dialogical approach to creativity
expands the role of openness, curiosity and respect from external to internal
interactions and dialogues. In the end, what is being orchestrated within creativ-
ity is a polyphony of voices and points of view. If you are not able to identify
these voices as valuable, there is little chance of learning from them or creating
with their help.

. Effective leadership and facilitation is essential for the polyphonic orchestration

of creativity. Leadership is a topic that receives more and more attention in rela-
tion to creativity (Carmeli et al. 2013). And yet, very often, it is treated as a sepa-
rate phenomenon or set of processes that comes in, from the “outside”, to shape
or guide creative processes. Based on the findings of the study discussed here we
can see how leadership is much more ubiquitous than this. According to Dysthe
(1997, p. 85), a leader who acknowledges a dialogical perspective, an under-
standing of the importance of the internally persuasive word and the asymmetry
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in the relation between a leader and a co-worker, will have greater chance of
succeeding in building a creative culture. The groups under investigation had
formal leaders but the successful leaders among them were those who knew how
to adapt their leadership style to the dynamic of the group and the different stages
of the creative process (Ness 2017). In other words, effective leadership involved
the capacity to take multiple positions or adopt different roles in order to contrib-
ute to the overall orchestration of the process. The notion of orchestration itself
is revealing in this regard. Orchestras need conductors but the conducts are not
standing apart from the music. They are active listeners and capable of adapting
and guiding the process from the inside. The same applies to dialogic creativity:
its dialogues and tensions need facilitation and guidance. We would argue in fact
that successful creators are those who understand their own processes and have
internalised good leadership models to help manage them. Of course, what con-
stituted good or effective leadership and facilitation is highly contextual and will
depend on the team, the task, and stage in the process. When working alone,
leadership is not absent but reflected in the way in which different perspectives
are managed by the person. In both cases, the task of leadership is to cultivate the
diversification of perspectives and their meaningful integration (Glaveanu and
Gillespie 2015). Like a masterful director, leaders who aim for creative or inno-
vative outputs need to cultivate the openness, curiosity and respect mentioned
above. They should be mindful of the different roles and positions present in the
group or situation and allow them to develop and interact with each other. Last
but not least, leadership is not the opposite of polyphony for as long as they are
not aiming to close the debate and make everyone reach the same conclusion.
Itself, the task of leading or facilitating is a polyphonic one, drawing its strength
from multiplicity rather than sameness and uniformity.

The four characteristics of dialogical creativity presented above nuance our
understanding of polyphonic orchestration and can be used to guide its practical
application. Taken together, these features challenge many of our usual assumptions
about creativity and, more broadly, about our existence as agentic, social beings.
Creativity is not grounded only in difference and novelty. It does not simply emerge
when multiple voices or perspectives are available. And it is not separate from lead-
ership and facilitation. The notion of polyphonic orchestration paints a different
picture of this process, bringing together its multiple and oftentimes antagonistic
facets. Creativity is, at once, individual and social, shared and different, common
and unique, constrained and free.

What would be the implications of a dialogical theory of creativity for educa-
tion? Acknowledging and utilizing different perspectives in course activities are
important if universities aim to educate autonomous thinkers, endowed with an
awareness of different ways of conceiving a topic and abilities of thinking cre-
atively. According to Biesta (2013), education works in three overlapping domains:
qualification, socialization, and subjectification. Through education we become
qualified to do certain things, we become socialized into a culture of certain ways of
thinking and acting, and we (can) become autonomous subjects of moral judge-
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ment, responsibility and action. Depending on context, different domains may be
more or less in the foreground. However, in light of the developments and massifica-
tion of higher education over the last decades (Guri-Rosenblit et al. 2007; Hornsby
and Osman 2014), it seems particularly important that university programs aim to
facilitate course activities that provides growth in all three domains. In order to do
this, a dialogical practice is crucial because if we look to Higher Education, we find
that the number of students enrolling in this sector has increased drastically. In the
case of Norway, for instance, the number of students enrolled at Universities has
gone from 6.983 students in 1997 to 82.193 in 2017 (NSD 2018). As a result, stu-
dent groups have become more diverse, encompassing young people with different
cultural and socio-economic backgrounds (Biggs and Tang 2011). These changes
have contributed to transforming universities from elite institutions to institutions
concerned with mass education, and put more strain on the way the institutions
teach because “more diverse groups of students need better pedagogical facilita-
tion” (Michelsen and Aamodt 2007, p. 14, translated from Norwegian). However,
this diversity is not simply a challenge that needs to be overcome, but also an oppor-
tunity to promote dialogues between a wide range of perspectives (Ness and
Egelandsdal forthcoming). Polyphonic Orchestration is a tool to help teachers in
how to utilize such diversity by creating situations where the students can engage
with each other and the material, and thus support the students’ development into a
field of study. Our dialogical account of creativity bridges the individual and the
social and points to the necessity of scaffolding the social exchanges that are at the
heart of creativity.

11.5 Concluding Thoughts

In this chapter, we have developed a dialogical account of creativity that contrasts
the “standard” definition of creativity in terms of the originality and effectiveness of
creative products (Runco and Jaeger 2012). This view goes beyond static under-
standings of creativity that define it in terms of personal traits or characteristics of
products and focuses our attention on the dialogical nature of creating with and for
others, within a socio-material and cultural context. The dialogical view of creativ-
ity is not meant to replace existing approaches to creativity, even when they are
mainly individual-based (e.g., cognitive or motivational theories), but give this kind
of work a social and cultural basis (see Glaveanu 2015b). This is because, in fact,
dialogism does not deny the individual; on the contrary, it gives it gives the person
a priviledged place as the source of difference and differentiation in the social field.
But the dialogical ontology is markedly different than that of traditional, positivist
science (Markova 2003) in that it considers individual uniqueness as ultimately
social in its origin, expression, and consequences. Adopting such an epistemology
does not deny previous work in the psychology of creativity but can enrich existing
conclusions and lead to new insights, as we hope to have demonstrated here.
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The chapter has built on an extensive ethnographic fieldwork of innovative idea
development in organisational settings in order to highlight the process characteris-
tics of polyphonic orchestration, its outcomes, facilitators and obstacles. A particu-
lar focus was placed on the role of leaders and facilitators within the group and the
way they fostered dialogical relations between members and cultivated a sense of
openness and possibility specific for creative work. Some distinctive features of
polyphonic orchestration and what defines dialogical creativity have been
discussed.

First, the dynamic tension between similarity and difference shows how dialogi-
cal forms of relating to each other are meant to further our understanding, to pro-
duce new meanings while maintaining differences. Further, the cooperation and
movement between different roles is also central, and in dialogism the notion of role
is interesting in how it corresponds to that of position and how we change perspec-
tives in a continuous movement. We also highlighted that Polyphonic Orchestration
is not a given but a collaborative achievement. Successful group work has some
conditions and some of these are openness, curiosity and respect for each other’s
perspectives (see Ness and Riese 2015). These allow group members to develop
mutual trust, which is essential for the development of creativity. Finally, we also
drew attention to how effective leadership and facilitation is essential for the poly-
phonic orchestration of creativity. Leadership it is often seen as a set of processes
that comes in, from the “outside”, to shape creative processes. The reality is, how-
ever, that leadership for creativity is more ubiquitous than this. When leaders open
up for a co-construction and dialogue in their work groups, they will improve the
chance of building a culture of innovation and creativity.

The concept of Polyphonic Orchestration portrays creativity as a dynamic pro-
cess meant to articulate, at once, self and other, sameness and difference, the real
and the imagined, with transformative consequences for creators, culture, and
society.
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Chapter 12
The Dynamic Definition of Creativity:
Implications for Creativity Assessment

Lindsey Carruthers and Rory MacLean

Abstract Within this chapter, we consider the dynamic definition of creativity
within a practical context, with roots in psychological measurement. A discussion
of some of the existing measures of creativity is provided, with an attempt to assimi-
late them to the dynamic definition of creativity, as proposed by Corazza (Creat Res
J 28:258-267, 2016). In most cases, some adaptations to the measures are required
in order to acknowledge new criteria, such as creative inconclusiveness, and some
ideas are presented here for future researchers to consider. Ultimately, it is argued
that the dynamic definition of creativity is timely, necessary, and an important step
in developing the field of creativity research.

12.1 Introduction

Everyone has an idea of what creativity is, yet when attempting to define it, it is one
of those notoriously difficult psychological concepts that words can never seem to
accurately represent. If defining creativity is difficult, reaching a consensus of its
definition is near impossible. However, a consensus amongst creativity researchers
(at least) is required now more than ever if we hope to credit the field with consistent
and reliable empirical investigations that build on the findings of those before us.
Creativity has been measured in many different ways: through convergent thinking
tasks (e.g., Mednick 1962), the creation of a product (e.g., collages; Amabile 1982;
Baer 1996; poems: Kasof 1997; and stories; Wolfradt and Pretz 2001), and also with
larger batteries that include divergent thinking tests (e.g., Guilford 1967; Torrance
from 1966). These measures were all designed with various versions of a definition
of creativity in mind. This chapter will consider these existing creativity tests, and
will discuss their compatibility with the new dynamic definition of creativity, with
adaptations suggested where possible. We take our definitions from Corazza (2016),
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as there he details the intricacies of both the previous standard definition of creativ-
ity, and the newly proposed dynamic definition of creativity. The standard definition
used is: “creativity requires originality and effectiveness” (Corazza 2016, p. 259).
The dynamic definition of creativity is: “creativity requires potential originality and
effectiveness” (Corazza 2016, p. 262).

Specifically, the measures we consider here are divergent thinking, the Consensual
Assessment Technique, self-report, historiometry, and the Remote Associates Test.
We provide a brief explanation of each measure, before analysing its compatibility
with the dynamic definition of creativity, and include possibilities for altering the
method to investigate various aspects within the dynamic definition, such as creative
inconclusiveness, or the creative process.

It is near impossible to determine how creativity is currently measured in educa-
tion establishments, if it is at all. The dynamic definition of creativity looks to the
future, and it is hoped that some of the measures described here could be utilised in
schools, colleges, and universities to develop powerful, maybe even longitudinal
data, that will aid our understanding of the creative process.

12.2 Divergent Thinking

The invention of tasks measuring divergent thinking (a creative act in itself) aided a
rise in creativity research as requested by Guilford in his Presidential speech at the
American Psychological Association in 1950, and most of the subsequent research
publications measuring creativity empirically have used a form of a divergent think-
ing task. As tests of divergent thinking are so commonly used, and are quick and
convenient to administer, this seems an appropriate starting point for discussing
creativity in relation to the new dynamic definition.

Divergent thinking involves the production of numerous answers for one given
question or problem, an example being ‘list unusual uses for a tin can’ (Torrance
et al. 1992). Divergent thinking tests are thought to facilitate the measurement of
creativity, as the participant has an opportunity to provide multiple original and
effective ideas or answers, thus conforming to the definition of creativity itself.
Specifically, fluency, flexibility, and originality scores are the most commonly
recorded scores from a divergent thinking task. Fluency is the number of ideas the
participant produced, flexibility is the number of different types of response, and
originality is a measure of how unique or novel the idea is. (Occasionally elabora-
tion, the amount of detail included, is also measured in tasks requiring drawn
responses.)

Divergent thinking seems to have become synonymous with creativity, which
does not reflect the complex nature of creativity, but does give merit to the impor-
tance of divergent thinking tasks in the measurement of creativity. Specifically,
tasks of this type are considered to be predictors of creative potential (Kuhn and
Holling 2009; Runco 2004; Torrance et al. 1992), in line with the standard definition
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of creativity. These types of tests would therefore be ideal for use by educators, to
begin the tracking of the creative potential of new generations.

It is important that explicit instructions emphasising the importance of original-
ity in the production of the ideas are given to the participant before they begin any
divergent thinking tasks. For example, an instruction such as ‘think of ideas that
other people might not think of” (Torrance et al. 1992) helps to raise creativity
scores as it encourages participants to avoid listing menial, ‘normal’ ideas that
would not contribute to their flexibility or originality scores. It is therefore assumed
that with that instruction, participants who complete a divergent thinking task are
actively trying to think creatively, thus are in pursuit of a creative goal (as defined
by Corazza (2016, p. 262): “A creativity goal is the intention to generate items,
pertaining to a focus area, showing originality and effectiveness”).

A key element of the dynamic definition of creativity is that outcomes should
have the potential to be original and effective, but responses that are not deemed to
be adequately original or effective at that point should still be considered as impor-
tant aspects of the creative process. Corazza (2016) refers to this as creative incon-
clusiveness, and provided a full definition: “Creative inconclusiveness corresponds
to insufficient attribution of originality and/or effectiveness to the represented out-
comes of a creative process by any estimator at a specific time” (p. 263).

The most common way of assessing divergent thinking test performance — flu-
ency — does not involve making any judgements about the originality or effective-
ness of the responses; all that is measured is the number of responses. As the
participants are instructed to think creatively, in this way, fluency could be seen as
assessing creative inconclusiveness. Responses may be unoriginal or ineffective,
but would still count towards the fluency score and represent attempts to be creative
and the pursuit of a creative goal.

Although not as commonly reported, the assessment of flexibility in divergent
thinking task performance is valuable and could contribute to an understanding of
the creative process, defined by Corazza (2016, p. 263) as “a process enacted by an
agent in the pursuit of its creativity goals”. For example, if the responses are consid-
ered in the order they are presented by the participant, it may be possible to identify
the development of ideas across the course of the task. With the addition of a partici-
pant dialogue, where they verbally describe their ideas as they come to them, the
creative process experienced in that task could be qualitatively analysed for the
strategies used and associations made. This could be a valuable method of studying
the thought process in pursuit of a creativity goal.

Arguably, originality should be the most valued measurement taken from a diver-
gent thinking task. Traditionally, originality is determined by the statistical (in)fre-
quency of responses, and in large batteries, this can be based on the previous
performance of large normative samples (e.g., Torrance Tests of Creative Thinking,
from 1966), or frequency may be relative to others within the current sample. This
way of assessing originality is convenient and objective, but could allow for original
but not particularly effective responses to be counted. It could be said that statistical
infrequency does not fully address the construct of originality, which presumably
also incorporates elements of subjective judgement, such as surprise (as perhaps
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experienced by the scorer). An alternative approach to assessing the originality of
divergent thinking tests therefore would be to have the responses rated for original-
ity (by an estimator or the creative agent themselves). Given that the dynamic defi-
nition places emphasis on the subjective judgement of estimators, this method of
scoring would appear to fit the dynamic definition well.

12.3 Consensual Assessment Technique

Recognition of the potential for originality and effectiveness can come from two
sources. The first from the individual themselves (self-report as later discussed).
The second, is from the perspective of others. The Consensual Assessment Technique
recruits judges (usually experts in the relevant field, although not exclusively) to use
their own subjective definitions and opinions of what is creative, to assign a mark
out of five or ten to each product/solution generated by the participants (Amabile
1982). This can be used for almost any type of product made, such as divergent
thinking solutions, collages and artwork, poetry, and written/verbalized ideas.
Reliability ratings between judges and across tests using Cronbach’s alpha coeffi-
cient have been found to be high, with scores typically ranging from .7 to .9
(Kaufman et al. 2008a). This scoring method is thought to be ecologically valid as
it is similar to the method by which creative products are judged in real life, by
critics.

The Consensual Assessment Technique is considered by some to be the gold
standard of creativity assessment (e.g., Kaufman et al. 2008b), and we suggest here
that with some minor adaptations, it could still be a powerful assessment tool along-
side the new dynamic definition of creativity. In fact, through the Consensual
Assessment Technique, it may be possible to study multiple aspects of dynamic
creativity, including the creative potential of an agent, the product of a creative pro-
cess, the representation of a creative product, and the estimator.

Firstly, we briefly consider the assessment of the creative potential of an agent or
participant, for which Corazza (2016) gave the following definition: “The quality
and quantity of resources invested by an agent in the pursuit of creativity goals”
(p- 263). One very simple way of measuring the creative potential of an agent within
laboratory studies, would be to provide participants with a variety of materials and
the instruction to create a collage, or an item of art of some kind. This could be
assessed using the Consensual Assessment Technique by showing estimators the
resources (time, environment) and materials that were available to the agents, along-
side the final products of the creative process. The estimators could then use this
information to provide their score on how creatively the items have (or have not)
been used.

The key characteristic of the Consensual Assessment Technique is the judges, or
estimators. Corazza (2016) provided the following definition of an estimator: “An
agent observing the representations of the outcomes of a creative process and con-
ceiving the ensuing potential effects in terms of originality and effectiveness”
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(p- 263). In this context, we consider the assessment tool in relation to the judge-
ment of the represented product of the creative process (as opposed to the agent or
process itself). The “definition of product of a creative process [is]: “An outcome of
the process with a potential for originality and effectiveness™ (Corazza 2016,
p. 263). These definitions could be incorporated into the Consensual Assessment
Technique, with an adaptation to the instructions to the estimators. In evaluating
products such as artwork or inventions, estimators could firstly provide their subjec-
tive creativity rating as usual. Then, the estimators could be asked to score the prod-
ucts again, this time with their own views on the potential originality and
effectiveness, meaning the estimators could be asked to provide three scores rather
than just one. The creativity score should be rated first and separately to the second-
ary scores, so that it is not affected by them. This could be a valuable first step in
aligning the Consensual Assessment Technique to the dynamic definition of creativ-
ity, as analysis comparing the three scores could be conducted, revealing any differ-
ences between scores according to the instruction type (i.e., subjectively rate for
creativity, vs. rate potential originality/effectiveness). If there were no differences,
then the adaptation suggested would not be necessary, and the assessment method
would be suitable for the dynamic definition without change.

Following the provision of ratings, the expert estimators could contribute a quali-
tative statement on why, or why not, a product has been scored as potentially origi-
nal and effective. Although these suggestions convolute the Consensual Assessment
Technique, which until now is more streamlined, it would add a level of richness to
the data that can be used in numerous ways.

Firstly, the mean creativity scores from the estimators could be used to represent
the perceived creativity of the product. Secondly, the two additional scores proposed
here could represent the perceived creative potential of the product. Thirdly, the
qualitative data could be highly valuable, as it could highlight potential uses, or
applications of the product beyond what was originally conceived. Experts within a
field could view the products differently, and this could result in a wide scope for
creative potential. This could be expanded even further by using experts from a
across different fields. For example, engineers, artists, and designers would all con-
sider an item differently, and where a product may be ineffective and unoriginal in
one field, it could be exemplary in another. Indeed, if there was disagreement
amongst the estimators with a consensus not being possible, this would be interest-
ing from a dynamic creativity perspective.

The Rite of Spring, a ballet by Stravinsky, for example, is particularly well
known for dividing opinion. At the first public performance in 1913, some audience
members disliked it so much that there was nearly a riot and critics were split in
their reviews. Yet, it is now regarded as one of the most influential orchestral works
of the last century. Famous painting Le Déjeuner sur I’'Herbe (1863) by Edouard
Manet was scandalous and notorious in its day, with the Salon in Paris refusing to
exhibit the piece. Now, Manet’s style is considered ground-breaking, and made way
for the impressionist movement in the following years.

Perhaps strong disagreement by estimators could be a sign of creative potential,
or disruptive innovation, especially in public works, as controversy leads to attention,
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which could lead to the work having a real impact. Some of the most ground-
breaking, paradigm-shifting creative products are those most likely to divide opin-
ion. Thus, research in to consensus of creativity can teach us a lot, but perhaps
research in to non-consensus would yield more dynamic and realistic findings.

Another important aspect to consider here is that the Consensual Assessment
Technique could aid in the study of originality and effectiveness over time, which
could lead to a more ‘literal’ measurement of creative potential. It is well known
that the works of many famous creators were valued years later, as was the case for
Stravinsky and Manet, or even posthumously, meaning their work was potentially
effective, and it reached that potential, but at a later time.

This proposed adapted method would result in thorough, rich data that go beyond
the standard way of assessing creativity, to consider a product dynamically. The
short, medium, and long term effectiveness of the products could also be measured
if the procedure was repeated over time. Whereas the earlier version of the
Consensual Assessment Technique (Amabile 1982) provides a ‘snapshot’ measure-
ment of creativity, the adaptations here provide a dynamic, rounded assessment of
the creative product. However, it is not deniable that this whole assessment would
be time and resource expensive. It is certainly the case that further research would
be required to support the statistical validity and reliability of this assessment
method, and researchers may wish to adapt these ideas on a small scale initially.
Importantly, the qualitative aspect here should prevent the creative agent, process,
and product from being replaced by numbers and statistics, thus protecting the
essence of creativity, which arguably cannot be calculated numerically.

Having discussed the judgement of others on a creative piece, it is appropriate to
examine self-judgement, in the form of self-report measures of creativity.

12.4 Self-Report

A crucial element of the dynamic definition of creativity is that the creative process
and its outcomes are subjectively assessed for creative potential, and the first person
to estimate such potential is always the creative agent themselves. It would there-
fore make sense to consider self-report measures of creativity as possible methods
of assessing the dynamic definition. Such measures have been suggested as having
a higher degree of face validity than other methods of assessing creativity (Hocevar
and Bachelor 1989), and the best predictor of future creative behavior is previous
creative behavior (Colangelo et al. 1992). Self-report measures are usually quick
and inexpensive to administer, and can ask individuals to report on creative activi-
ties, achievements, behaviors, and thoughts, and so may well represent a conve-
nient, flexible, and comprehensive approach to assessing creativity.

This section will consider some of the most popular and useful self-report meth-
ods currently in use, and how well they encompass the dynamic definition of cre-
ativity. (Please see Silvia et al. 2012; and Kaufman et al. 2008a, b for helpful
reviews).
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The Creative Achievement Questionnaire (Carson et al. 2005), is a popular mea-
sure, used in a number of studies (e.g., Agnoli et al. 2016; Mar et al. 2006; White
and Shah 2011). Unsurprisingly given its name, the Creative Achievement
Questionnaire focuses on creative achievements, and considers significant creative
accomplishments in 10 different domains: visual arts, music, dance, architectural
design, creative writing, humor, inventions, scientific discovery, theatre and film,
and culinary arts. Participants indicate achievements in each creative domain (e.g.,
for music, options include “I play one or more musical instruments proficiently”, “I
have composed an original piece of music”, and “My compositions have been cri-
tiqued in a national publication”), and can receive a score for each domain as well
as a total score combining the domains. This scale therefore only focuses on observ-
able achievements and does not take into account inconclusive outcomes or the
creative behaviors behind such achievements — the final creative achievement is all.
As such, the Creative Achievement Questionnaire is undoubtedly useful for investi-
gating creative success, but perhaps does not encompass the full range of creative
activity under the dynamic definition.

Some other similar measures focus on creative activities and accomplishments,
but also allow for the more everyday creative behaviors. The Creative Behavior
Inventory was developed by Hocevar (1979, 1980), and later adapted by Dollinger
(2003), Dollinger et al. (2007). In both versions, participants are presented with a
list of activities and accomplishments considered to be creative and are asked to
indicate the frequency of those behaviors in adolescence and adult life. In the
dynamic definition, creative achievement requires both originality and effective-
ness, and although some items in the Creative Behavior Inventory refer to creative
outcomes judged to be effective (e.g., “Had artwork or craft work publicly exhib-
ited”), originality rarely features explicitly (e.g., “Prepared an original floral
arrangement”). However, rather than this being a shortcoming, it may offer an
opportunity to adopt a broader understanding of creativity. The Creative Behavior
Inventory merely asks participants to report the frequency of creative behaviors —
whether these lead to particularly effective or original outcomes is not the main
issue. It could consequently be argued that this focus on engagement in creative
behaviors allows for a broader and more dynamic understanding of creativity to be
assessed. Several items make no reference to originality or effectiveness; for exam-
ple, the item “Made your own holiday decorations” does not state that these decora-
tions should be original and effective, nor does it ask participants to make judgements
about the creativity of these decorations. In responding to this item, participants
could include decorations that are unoriginal (same as previous years, copied from
the internet) and/or ineffective (poorly made, unattractive, do not resemble what
they were meant to), as well as highly original and effective decorations, and so
items such as this can encompass both creative inconclusiveness and creative
achievement — key elements of the dynamic definition of creativity.

Batey’s (2007) Biographical Inventory of Creative Behaviors (BICB) is an alter-
native measure of creative behavior, which, like the Creative Behavior Inventory,
offers the opportunity to assess the dynamic definition of creativity to some extent.
In the BICB participants are asked to indicate in which of 34 creative activities they
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have been involved over the past 12 months. While most of the activities involve an
identifiable creative achievement or outcome (e.g., “Written a novel”, “Formed a
sculpture using any suitable materials”), in only a few items is the originality or
effectiveness of the achievement actually specified (e.g., “Had an article published”,
“Invented and made a product that can be used”); in other cases, the outcome has the
potential to be original and effective, thus allowing for a more dynamic interpreta-
tion of creativity to be assessed.

More recently, Benedek, Jauk and colleagues (Diedrich et al. 2017; Jauk et al.
2013, 2014) developed the Inventory of Creative Activities and Achievements
(ICAA), which combines elements of the CBI and CAQ in that both creative activi-
ties and creative achievements are assessed. Respondents are asked to indicate the
frequency of creative activities and behaviours across a range of different domains,
over a period of 10 years, as well as rate the level of achievement in the domains.
The timescale covered in the ICAA is longer than that in the BICB, and shorter than
in the CBI, and thus seems to be a happy compromise. The ICAA appears to provide
a comprehensive and versatile assessment of real-life creativity across a range of
different creative domains, and at different levels of creative achievement, and find-
ings suggest that it will be a useful addition to the assessment of creative activities
and achievements.

Some other self-report measures of creativity take a different approach, and,
rather than focusing on frequency of observable behaviors or accomplishments, ask
participants to self-rate their own creativity. For instance, Kaufman et al. (2009a)
developed the Creativity Domain Questionnaire, in which participants rate their
own creativity over 56 domains, covering seven different areas of creative behavior:
artistic/visual, artistic/verbal, performance, math/science, problem solving, inter-
personal, and entrepreneur; a shortened modified version — the Revised Creativity
Domains Questionnaire — was developed (Kaufman et al. 2009b), with 21 domains
over four areas: math/science, drama, interaction, and arts. What is crucial here is
that in both measures participants use their own definition of creativity, thus allow-
ing for subjectivity in assessment, and the possibility that some participants’
responses may reflect potential for originality and effectiveness, and creative incon-
clusiveness, and not just creative achievement. However, without having a clear
understanding of which definition an individual is using, it is difficult to determine
if the dynamic definition is being assessed. The Kaufman Domains of Creativity
Scale (Kaufman 2012) also requires participants to self-rate creativity, but items
make reference to specific examples of outcomes and accomplishments within
domains, rather than focusing on the overall domains. In this way, some items
directly refer to originality and/or effectiveness (e.g., “Composing an original
song”, “Choosing the best solution to a problem”), whereas others offer a more
dynamic interpretation (e.g., “Making up rhymes”, “Enjoying an art museum”).
What is more, when participants have not actually done one of the listed acts, the
Kaufman Domains of Creativity Scale instructs them to estimate their creative
potential in these activities. Thus, a dynamic approach could apply here.

The final type of self-report measure considered here goes further, and focuses
on the thought processes behind creative outcomes, and individuals’ creative
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self-beliefs. Beghetto and Karwowski (2017) helpfully make a distinction between
creative self-efficacy, which reflects perceived confidence in relation to an impend-
ing creative task; creative metacognition, which represents beliefs about knowledge
about one’s own creative strengths and weaknesses, as well as knowledge about the
creative contexts; and creative self-concept, which refers to a more generalized
judgment about one’s own creative ability. Taken together, it is argued that these
three concepts contribute to creative identity, and Beghetto and Karwowski (2017)
urge creativity researchers to be clear and specific about which concepts and defini-
tions they are using.

Previous measures of creative self-efficacy have included short, simple question-
naires, such as Beghetto’s (2006) three items: “I am good at coming up with new
ideas”, “I have a lot of good ideas”, and “I have a good imagination”, and Jaussi
et al. (2007) proposed an additional four-item self-efficacy questionnaire: “In gen-
eral, creativity is an important part of my self image”, “My creativity is an important
part of who I am”, “Overall, my creativity has little to do with who I am” (reversed
scoring), and “My ability to be creative is an important reflection of who I am”.
However, Beghetto and Karwowski (2017) now recommend that measures of cre-
ative self-efficacy should be future-oriented, and should focus on confidence in per-
formance, rather than competence, and so the previous questionnaires arguably do
not fit this stricter definition.

The concept of creative self-efficacy is important as those with high self-efficacy
are more likely to gear their behavior towards fulfilling a specific goal as they
believe they can achieve this, whereas those with low self-efficacy are likely to
envisage failing to achieve, and will therefore place obstacles in their way (Bandura
1993). It has been stipulated that strong self-efficacy in this context is essential for
creative production, motivation, and the ability to behave creatively (Bandura 1997,
Tierney and Farmer 2002).

When assessing creative metacognition, Beghetto and Karwowski (2017) recom-
mend that researchers should take into account the accuracy of one’s own confi-
dence in performing a task and whether that matches with actual performance. In
addition, a true measure of creative metacognition should also assess an individual’s
ability to regulate their creative behaviour and beliefs in relation to the context (e.g.,
try a new strategy, persist with current approach).

At a broader level, researchers can also assess creative self-concept, which
reflects more stable general beliefs about creative abilities in different domains
(Beghetto and Karwowski 2017). This can include assessments related to compe-
tence and/or enjoyment (e.g., “I am good at writing poetry” vs. “I enjoy writing
poetry”), and should focus on more holistic assessment of past performance.

The Runco Ideational Behavior Scale (Runco et al. 2001) is a 23-item question-
naire which assesses the thought processes associated with creative behaviour, and
consequently taps into creative self-efficacy, creative metacognition and creative
self-concept. Items reflect an individual’s thinking and ideas related to creativity
(e.g., “I would rate myself highly in being able to come up with ideas”; “IT am good
at combining ideas in ways that others have not tried”; “I like to play around with
ideas for the fun of it”). The focus here, and in other similar measures, is on
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ideational behaviour and self-belief, and not necessarily on the creative outcome,
and so could be seen as allowing for creative inconclusiveness as well as creative
achievement, and is therefore a promising method of assessing the dynamic defini-
tion of creativity.

Taken together, self-rated measures of creativity offer researchers the opportu-
nity to examine the creative agent’s own perception of their creativity, and in some
instances go beyond creative accomplishment, with items that allow the incorpora-
tion of creative inconclusiveness. It would appear then, that these measures can
already assess numerous aspects of the dynamic definition of creativity.

12.5 Historiometry

The historiometric approach to assessing creativity focuses on eminent individuals
who are universally recognized as being creative as subjects (Simonton 1997b), and
involves quantitative analysis with large numbers of eminent creators, with the aim
of identifying general rules or laws. On first inspection, with such an emphasis on
creative success and quantifiable creative achievements, historiometry may not
appear to fit well with the dynamic definition of creativity; however, some elements
of this approach do in fact lend themselves to a more dynamic definition.

A key part of the dynamic definition is that outcomes may have the potential to
be original and effective, but judgement of these outcomes is not static or absolute —
it can vary over time. Simonton (1998a) adopted the historiometric approach to
examine precisely this. Looking across 496 operas by 55 different composers span-
ning 332 years, he saw that the contemporary aesthetic judgement of an opera is
related to how an opera was initially received, but this relationship changes over
time in a cyclical fashion. A similar cyclical pattern was found in relation to the
melodic originality of classical music themes (Simonton 1984, 1998b). Thus, this
research would appear to support the dynamic definition, and suggests that estimat-
ing creativity at one point in time may provide a limited view of the phenomenon.

Other historiometric studies look at creative productivity over time, and examine
the number of creative products generated within a specific time period (e.g.,
Simonton 1997a). The historical data sources for this type of investigation, such as
encyclopedias, will only include outcomes which, over the passage of time, have
been judged to be of importance by critics within the field of interest and are thought
to be worthy of inclusion. This recognizes the subjective, context-dependent and
time-related element to the judgement of creativity; indeed, there are numerous
examples of individuals whose creative work was not fully appreciated by contem-
porary audiences, but who were later recognized for their eminent creativity (e.g.,
Vincent van Gogh, Paul Gauguin, Franz Kafka). By adopting a historical approach,
historiometry allows the investigation of creators and creative products whose cre-
ative potential was only later realized.

However, the historiometric approach still focuses predominantly on creative
achievements. Creative inconclusiveness could perhaps be investigated (e.g., by
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looking over drafts of novels, or sketches), but this would rely on historical records
being complete, reliable, and accurate, which may be difficult to achieve.
Nonetheless, this approach to creativity assessment offers a historical and dynamic
perspective, which would appear to be unique. This approach may be a good start-
ing place for students of creativity, to encourage consideration of the processes
behind creative works, the idea that we rarely see evidence of inconclusiveness, yet
it absolutely must exist.

12.5.1 Remote Associates Test

The last measure to be considered here is the Remote Associates Test, which war-
rants discussion as it is a popular measure, likely due to its neat design and conve-
nient nature. The associative theory of creativity posits that successful creative
thinking may be the result of forming new and useful associations between dispa-
rate concepts (e.g., Mednick 1962; Schmajuk et al. 2009). The thought that creativ-
ity consists of an associative process is an “old and sturdy” (Barron and Harrington
1981, p.12) theory in psychology, with the most well-known contribution being
from Mednick (1962). An association is a link between two ideas, elements, or
stimuli, which can be strong or weak, although Mednick (1962) argued that the
weaker or more remote the association is, the more creative it is. Within the associa-
tive theory, word association tasks are frequently used. The original Remote
Associates Test was produced by Mednick (1962; more recently updated and made
readily available by Bowden and Jung-Beeman 2003) for the purpose of measuring
creative thought through association. Each trial comprises three words, and the par-
ticipant is required to produce a fourth word that relates to each word separately. An
example trial is: cottage, Swiss, cake; the solution being cheese (cottage cheese,
Swiss cheese, and cheese cake).

It could be argued that the Remote Associates Test is useful for assessing how
individuals think about words, and how they can be flexible in thinking beyond the
immediate meaning of words. This relates to the old concepts of fixation breaking,
and venturing outside perceived limitations (in this case, of language) detailed in
problem solving theories (e.g., Luchins 1942; Ohlsson 1992). By some, this is
thought to be key to the production of creative ideas, as breaking perceived barriers
can lead to novel associations being made (Ansburg and Hill 2003; Mednick 1962).
One’s ability to commonly break fixations and mind-sets, as measured by the
Remote Associates Test may therefore be indicative of their potential to be original,
in line with the dynamic definition of creativity. However, getting from a word asso-
ciation task to determining creative potential does not appear to be straight
forward.

It is the contention of the authors that the Remote Associates Test is an inappro-
priate measure of creativity, as it does not allow participants to be original, a require-
ment of the standard definition of creativity, and that it in fact measures other facets
of cognition instead, such as vocabulary and verbal intelligence. The studies run by
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Mednick and colleagues claiming to have found constructive and predictive validity
for the Remote Associates Test did not control for participant intelligence, and fea-
tured participants who were arguably both highly intelligent and creative; archi-
tects, scientists, and engineers (see Mendelsohn 1976 for a review). The Remote
Associates Test is still frequently used in creativity research today, however it may
not be manageable for participants with limited vocabulary or knowledge of the
verbal cues used. The reliance on convergent thinking and intelligence, rather than
creative thinking, may be too high within the Remote Associates Test, making it
unsuitable for purpose. In support of this, it was found that the Remote Associates
Test has higher correlation values with IQ, specifically aspects of verbal 1Q, work-
ing memory, cognitive speed and accuracy, and school achievement, than it does
with any creativity scores (as measured by tests of divergent thinking, Lee et al.
2014; Taft and Rossiter 1966). Whereas it has been demonstrated that tests of diver-
gent thinking, for example, have predictive validity with other measures of creativ-
ity (e.g. Runco 2004), the Remote Associates Test has rarely been even moderately
related to divergent thinking (Lee et al. 2014). This implies that the Remote
Associates Test may involve processes outwith those in creative thinking.

Furthermore, beyond the study of creativity, the Remote Associates Test has been
used in studies investigating bipolar and manic-depressive disorders (Fodor 1999),
the effect of feedback on performance (McFarlin and Blascovich 1984), search
strategies (Smith et al. 2013), social intelligence (Keating 1978), and even erotoma-
nia in celebrity worship (McCutcheon et al. 2003). This highlights that the Remote
Associates Test is a flexible measure, which thereby demonstrates its lack of con-
struct validity.

In consideration of the dynamic definition of creativity described previously, it is
posited here that the Remote Associates Test does not allow for potential originality,
as there is only one correct answer that the participants are expected to produce.
While the correct solution may be effective, if a participant came up with an origi-
nal, novel solution that linked all three words in an abstract way, it would be scored
as incorrect, thus the test may actually be anti-creativity. The existence of a pre-
existing solution removes the possibility of demonstrating originality, novelty, and
uniqueness, but also inherently eliminates the opportunity for establishing potential.
As the test stands, the solution is the final step, and there is no opportunity for ideas
to develop, or for creative elaboration in any way, like there is with divergent think-
ing tasks, or in the construction of creative products. It is also very difficult to com-
prehend what an adaptation of the Remote Associates Test would look like in order
to sufficiently address both the standard and the dynamic definitions of creativity.

The associative theory however, could still be a useful model in investigation of
the creative process, and there could be scope for utilising and testing this. For
example, the process behind verbal creativity could be measured by asking partici-
pants to produce word association maps, perhaps in relation to an idea they have
themselves, or cued in a laboratory setting. Participants could be presented with two
random words, and using word association they could draw out links that might
eventually connect the two words. Similarly, this method may be used effectively in
the case of a divergent thinking task, such as the Unusual Uses Test. With the target
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object at the top of the page, participants could be asked to list their ideas as normal,
but could use arrows to indicate where one idea has been linked to, or has come
from, another. This would illustrate the development of ideas (thus their potential,
probably to a limited degree), and the associations that have been made along the
process of being creative, if indeed this was the method used by the participant in
being creative. If an individual did not use an associative process, fewer of their
ideas would be linked, and this would be clearer. It could be hypothesized that the
more connections made, the more remote the ideas become. Alternatively, if origi-
nality is poor, this could lead to the measurement of creative inconclusiveness in the
creative process. A dynamic scoring system would need to be implemented, proba-
bly one that combined the methods of Torrance (1990), and the adapted Consensual
Assessment Technique, as proposed above.

Where there is possibility for the associative theory of creativity to be useful in
the measurement of dynamic creativity, it is concluded here that the Remote
Associates Test is an unsuitable measure of creativity, be it standard or dynamic.

12.6 Implications and Conclusions

Having presented a discursive analysis of existing creativity measures and their
compatibility (or not) with the dynamic definition of creativity, we will now briefly
consider two important implications, ecological validity and considering creative
products as ‘unfinished’.

Firstly, ecological validity is arguably a prominent problem in all studies that use
laboratory based experiments to test human behavior and cognitive processes.
Creativity within non-specialist samples may not naturally occur in a laboratory
setting, and creativity tests may inadvertently inhibit creativity and creative poten-
tial, as opposed to facilitating it. For example, in consideration of a typical verbal
divergent thinking task, a participant is limited to producing solutions that fit the
requirements of the task (i.e., based on the target product in an unusual uses task) —
and their output is taken as a measure of their creativity. But a musician, or a chef,
or an artist, might not be creative in this verbal manner. The Consensual Assessment
Technique looks to score creative products in an ecologically valid way, but the self-
report measures discussed here, such as the Creative Behavior Inventory and
Kaufman Domains of Creativity Scale, may be more suitable to combat this issue,
and should perhaps be used in conjunction with other laboratory based measures.

For the dynamic definition of creativity to work in research, it may be that we
need to consider all products made in testing sessions as ‘unfinished’. Thinking of
an item as finished leaves no room for development, which may limit the item’s
potential for originality and effectiveness. If the item is considered unfinished, this
leaves options open for further developments and adaptations of item, which could
form the basis of a highly original and effective solution. We may also need to con-
sciously separate the creator’s intended purpose of the product, from the potential
purpose of the product. This may be required in order to fully contemplate an item’s
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potential for originality, but this could only really be carried out by outsiders, those
independent from the project. Doing so would open possibilities for the utility of the
solutions. However, it can be argued that in order for a product to be effective at all,
it should fit the brief of the task set. Outwith research, in ‘real’ creative situations,
this may lead to a disparity between the creator and the critic, but the creator in any
case would likely have different ideas of the purpose and the potential of their work
compared to an outsider. This may be more of a philosophical issue that researchers
may want to consider in future work.

Although Corazza (2016) proposes the dynamic definition of creativity is back-
ward compatible with existing measures of creativity, it is important to remember
that previous measures were not designed with this definition in mind. Thus, past
methods may not fully address aspects such as creative inconclusiveness, and may
not be suitable for measuring future potential. Of the measures and adaptations
considered here, there are a number of promising options, but in order to fully
encompass the dynamic definition of creativity, new original and effective assess-
ment methods are required.

These methods may be of particular interest to educators. We believe that of
particular importance to education, is an emphasis on creative inconclusiveness.
Students (of all ages) should be encouraged to engage in their creative process with
an emphasis on the value of this experience, but without the pressure of perfecting
their masterpiece. If educators are made aware of the dynamic definition of creativ-
ity, and inconclusiveness in particular, this could rejuvenate the assessment of cre-
ative products. Rather than basing grades on a ‘finished’ creative product, new
assessment methods could be designed that incorporate documentation and reflec-
tion on the experience of being creative.

Fundamentally, if creativity researchers wish to fully understand creativity, we
should all adopt a consistent definition of the complex construct. In 1950, Guilford
inspired the advancement of creativity research that was noticeably missing within
psychological literature. The dynamic definition of creativity as fully described by
Corazza (2016) is an impressive, modern, and thorough re-evaluation of the field of
creativity generally, and specifically introduces new and important concepts such as
creative inconclusiveness, which have not been valued previously. The dynamic
definition is flexible, comprehensive, and offers new directions for investigation that
should provide the momentum required for the next era of creativity research.
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Chapter 13
Interdisciplinary Exploration and Domain-
Specific Expertise Are Mutually Enriching

Check for
updates

Don Ambrose

Abstract Interdisciplinary and domain-specific investigative trajectories represent
very different approaches to the study of creative intelligence. They proceed in
opposing directions and seem to generate contradictions. Interdisciplinary work
seems to make domain-specific inquiry look excessively insular while domain-
specific work seems to undermine the credibility of investigations that cross disci-
plinary borders. In actuality, these two very different approaches can enrich each
other if their adherents develop healthy forms of mutual respect.

13.1 Introduction

In order to extend our knowledge of creativity and other dimensions of creative
intelligence such as giftedness and talent development we need to employ both
domain-specific inquiry and interdisciplinary exploration. Both of these investiga-
tive tracks have been established in creative intelligence fields but they seem to be
moving along without doing much to inform each other. If we can find ways to share
more ideas between these tracks we might accelerate progress.

Scholarship on domain-specific expertise has become vibrant in creativity stud-
ies (e.g., Baer 1998, 1999, 2010, 2012a, b, 2013, 2015, 20164, b; Baer and Kaufman
2015; Beghetto et al. 2015; Kaufman et al. 2017; Silvia et al. 2009; Simonton 2009).
It also influences gifted education (e.g., Olszewski-Kubilius et al. 2017; Subotnik
et al. 2011). The core idea behind much of this work is that creativity and giftedness
go beyond general cognitive processing and are more dependent on the develop-
ment of knowledge, skills, and dispositions within specific domains. For example, a
person can be a creative writer but not a creative composer if she developed consid-
erable expertise and talent in the domain of writing but has little interest or talent in
music.
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There also has been some interdisciplinary inquiry aimed at clarification and
extension of our knowledge of creative intelligence (e.g., Ambrose 1996, 1998,
2003, 2005a, b, 2006, 2009, 2014a, b, 2016, 2017a, b; Ambrose et al. 2003, 2012,
2014; Ambrose and Cross 2009; Ambrose and Sternberg 2012, 2016a, b; Gardner
1988, 2006; Gruber and Bodeker 2005; Kalbfleisch and Ambrose 2008; Lindauer
1998; McLaren 2003; Root-Bernstein 2014; Root-Bernstein 2001, 2003; Sawyer
1998; Shiu 2014; Sriraman and Dahl 2009; Thiessen 1998; VanTassel-Baska and
Stambaugh 2006). Key ideas in this work have to do with the notion that our con-
ceptions of creativity, giftedness, and talent development can be enriched by bor-
rowing theories and research findings from diverse disciplines, many of which are
not normally associated with high ability. Notably, the Journal of Creative Behavior
and the Creativity Research Journal explicitly recognize the importance of interdis-
ciplinary work in the field of creativity studies.

My work is primarily on the interdisciplinary inquiry track. When research on
domain-specific expertise began to accelerate I first wondered if it would run coun-
ter to interdisciplinary investigation and undermine it in some way because the two
tracks pursue very different, seemingly contradictory purposes. But I now think
those concerns were somewhat premature.

A metaphor can be helpful here. Assume that a group of scholars show up in
“Creative Intelligence City,” an imaginary metropolis encompassing all of the phe-
nomena pertaining to creativity, giftedness, and talent development. Those who are
inclined to carry out domain-specific inquiry will lodge themselves within a big,
prominent office building in the city and explore the inner workings of that particu-
lar “domain.” The building is analogous to an academic discipline or professional
field. Assuming that the field is well established and rich with accumulating profes-
sional knowledge, that domain is a lofty, sturdy skyscraper. The steel frame in the
superstructure and the pilings drilled down into the bedrock provide the theoretical
and philosophical frameworks of the field. The floors are where the work of the field
takes place. The valuable, practical work of the field is done in the lower floors
where the professional practitioners labor and interact with “customers” who come
in from the streets. Researchers navigate around in these floors as well but their
offices are located in higher floors where more abstract knowledge production takes
place. The top floors are where the eminent leaders and gatekeepers of the field
make many of the decisions about the operations that take place in the building. The
external walls are the epistemological borders that separate the field from other
fields in the external environment. These walls are insular or somewhat porous
depending on the size of the windows and whether or not they open fully. The base-
ment of the building is where resources and old ideas are stored. While the building
looks well established and solid it can change over the course of time. New findings
and emerging theories can initiate the building of additional floors or wings, and
parts of the structure can be dismantled, but most skyscrapers stay quite stable over
the course of time. The evolution of the field mostly takes place through the addition
of knowledge and the discarding of no longer valid constructs within the structure.

There certainly is more than enough work to do within a skyscraper so those who
are inclined to do domain-specific work like to confine their thinking within the
walls of the building. When they take a break every now and then to gaze through
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the windows they capture occasional glimpses of other domain buildings but they
quickly getright back to producing and using domain-specific knowledge. Moreover,
the infusion of rapidly evolving information technology enables them to generate
far more professional knowledge than ever before so the knowledge is accumulating
at a very rapid pace making it exceedingly difficult for any single professional or
researcher to master everything in the building. This disinclines them from going
beyond their walls to explore other buildings, even though they have technology that
can facilitate networking among multiple office towers.

In contrast, interdisciplinary explorers tend to be based in a domain building but
they like to explore throughout Creative Intelligence City. First, they explore elec-
tronically to see what’s out there. Then they walk, Uber, or take the bus or subway
throughout the city stopping at multiple skyscrapers and wandering into them, rid-
ing up the elevators, visiting with some of the theorists, researchers, and practitio-
ners in offices on the various floors, and then moving on to other buildings. They
gather theories and research findings from these diverse buildings and attempt to
figure out how foreign ideas might be relevant to the work done in their home build-
ing and how to synthesize those constructs when possible.

One of these buildings has a big sign over the front door saying “creativity stud-
ies.” Another neighboring building is labeled “gifted education.” Yet another build-
ing houses “special education.” A cluster of close together but separate buildings on
a single block are labeled “cognitive psychology,” “neuropsychology,” “positive
psychology,” “psychobiology,” and “school psychology,” among others. Looking
beyond the district encompassing the creativity-giftedness-psychology towers we
come across other city blocks with other domain skyscrapers that don’t seem
directly related to creative intelligence but actually have some intriguing connec-
tions with the topic. These include “economics,” “sociology,” “political science,”
“anthropology,” “law,” “biotechnology,” “behavioral genetics,” “neuroscience,”
“biochemistry,” and even “theoretical physics,” among many others.

So, here we have a conundrum. Can we understand everything we need to know
about creative intelligence by staying within a single building? Conversely, won’t
we become overwhelmed with far too many borrowed constructs to make sense of
creative intelligence if we wander throughout the city stepping into many diverse
buildings?

The limitations of staying within the same domain-specific building without
engaging in exploration of other buildings in the city become obvious when we
consider some insights that interdisciplinary explorers have brought back to the
creativity studies and gifted education skyscrapers. Just a few examples can illus-
trate what can be gained from that. A special issue of the Roeper Review (Kalbfleisch
and Ambrose 2008) solicited insights from cognitive neuroscientists and applied
them to giftedness and creativity. One of these insights was the discovery that the
brain-mind systems of mathematically gifted children are significantly different
from their peers (O’Boyle 2008). These differences show up in heightened inter-
hemispheric exchanges of information within the neocortex generating an unusual
degree of neural connectivity as well as exceptional strengths in mental imagery.
The professionals in both the creativity studies and gifted education office towers
can benefit from that borrowed insight.

ELIY3
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Another example of an insight borrowed from other skyscrapers in Creative
Intelligence City comes from the results of work done by an interdisciplinary team
years ago. A group of prominent scholars from four academic disciplines (econom-
ics, political science, English studies, analytic philosophy) came together to inves-
tigate the structure and dynamics of their disciplines (Bender and Schorske 1997).
They eventually determined that two of the fields (economics and analytic philoso-
phy) were unified, insular, and firmly policed. The other two (political science and
English studies) were fragmented, porous, and contested. In the first of these pat-
terns, the field is unified around a dominant theory. It is insular because it resists the
intrusion of theories and research findings from foreign disciplines. It is firmly
policed because the gatekeepers of the field won’t publish articles or books that
diverge from the orthodoxy. In contrast, a field following the second pattern is frag-
mented and contested because it is made up of warring theoretical and/or philo-
sophical camps. No single theory comes to dominate and if one does gain some
prominence it doesn’t rule the majority of minds for very long. The field is porous
because it cannot or will not stop invasions of theories and research findings from
foreign disciplines.

After coming across these insights about the structure and dynamics of foreign
fields I applied them to creativity studies (Ambrose 2006) and engaged with col-
leagues to inject them into gifted education (Ambrose et al. 2010), determining that
both of these fields fit the fragmented, porous, contested pattern at the time of the
analyses. It’s highly unlikely that these insights would have been applied to creativ-
ity studies and gifted education if the interdisciplinary exploration had not turned up
these patterns that were hidden away in other skyscrapers in Creative Intelligence
City.

13.2 How Interdisciplinary Exploration and Domain-
Specificity Can Help Each Other

It seems counterintuitive that these two very different investigative trajectories can
support each other but it’s quite likely that they can. Domain-specific experts can
help interdisciplinary explorers be more cautious as they wander through unfamiliar
parts of Creative Intelligence City. Meanwhile, interdisciplinary explorers can bring
back foreign ideas and patterns that shed new light on the concepts within a domain-
specific skyscraper.

13.2.1 Domain Specific Experts Making Interdisciplinary
Explorers More Accurate in Their Work

First, the work on domain-specific expertise in creative intelligence fields can help
interdisciplinary explorers be more careful about the work they do. For example, in
the first few years of my interdisciplinary excursions I was excitedly tramping
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through the terrain of multiple disciplines coming across conceptual gemstones that
appeared to be relevant to clarification and extension of theory and research on cre-
ativity and giftedness. But then I started interacting with an economist. We com-
municated frequently and collaborated on the development of some in-depth articles
over the course of more than 18 months until he had to withdraw from the project
because he was trepidatious about the flack he might get from colleagues in his
field. The articles were turning out to be critical of the dominant theoretical frame-
work in economics and that firmly policed field is notorious for coming down hard
on dissenters.'

My extensive communication with this economist enriched my understanding of
the nuances of multiple economic concepts, which I previously thought I under-
stood fully but then realized I didn’t. Since then I’ve been more cautious about
importing constructs from foreign disciplines. I still do it but I vet them more care-
fully by triangulating multiple sources and securing opinions from experts when
they are available. In essence, my collaboration with the economist revealed how
deep and rich domain-specific expertise really is. Of course, I should have known
this from observing researchers and theorists in my own domain skyscraper but that
form of awareness seems to be hidden away from academics who tend to forget, to
some extent, the depth and complexity of expertise in their domains and how long it
takes to develop it. Suffice it to say that interdisciplinary scholars always should
strive to escape the dogmatism of excessive certainty so they can appreciate the
extensive knowledge bases within each domain-specific skyscraper they visit and
the complex nuances that the theories and research findings can have. This enables
them to value the worthiness of their domain-specific colleagues.

13.2.2 Interdisciplinary Explorers Enriching the Work
of Domain-Specific Experts by Providing Domain-
Transcending Patterns and Conceptual Gemstones

High levels of intelligence do not inoculate the minds of individuals and groups
from infection by dogmatism (Elder and Paul 2012; Sternberg 2002). This applies
to both interdisciplinary and domain-specific scholars. In the prior section I men-
tioned a form of dogmatism that can infect the minds of interdisciplinary investiga-
tors if they are not careful. Domain-specific experts can fall prey to a different form
of dogmatism. It is possible for a domain-specific skyscraper to become a dogmatic
field and the nature of the dogmatism depends on the structure and dynamics of the
field as mentioned earlier—unified, insular, firmly policed or fragmented, porous,
contested.

A unified, insular, firmly policed domain skyscraper has thick walls and small,
tightly closed windows, forcing the scholars and practitioners within to align with a
dominant theory. So a few gatekeepers in the top floor control much of what goes on

'T'm withholding the name of my colleague and the title of the articles to protect him.
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in the floors below. Meanwhile, very few ideas from other skyscrapers can sneak
through the small, closed windows so interdisciplinary work is difficult, if it’s con-
sidered at all. Consequently, the dogmatism that can infect the minds of the profes-
sionals in this skyscraper is a form of excessive certainty or unwarranted confidence
in the dominant theoretical construct and the findings it generates. Thomas Piketty
(2014) is one of a growing number of prominent, rebellious economists who have
pushed open some windows in their insular domain. He employed the term scien-
tific illusion to signify how economics has avoided dealing with important contex-
tual influences from the sociocultural and political environments. He recommended
that his field engage in more interdisciplinary work to escape from this form of
insular dogmatism.

The dogmatism Piketty was lamenting derives from the rational actor model of
the individual economic decision maker, which is the dominant theoretical frame-
work in mainstream economics. According to this framework, a person participat-
ing in the economy is exceptionally rational, operating on the basis of complete
information sets, for entirely selfish reasons (Beckert 2002; Stiglitz 2010). The
model works nicely as an efficient guide for the empirical work and model building
in economics but it doesn’t map onto reality very well. Seldom is any individual
human entirely rational and the vast majority are at least somewhat altruistic. In
addition, very seldom does anyone have access to perfect information sets about
complex phenomena, even as they pertain to typical economic decisions. Because
of this flawed model rooted in the dogmatism of a unified, insular, firmly policed
domain skyscraper the economy has suffered. The biggest twenty first-century
disaster based on this form of dogmatism was the 2008 economic collapse, as
described by dissenting economists (e.g., Kotz 2015; Madrick 2014; Piketty 2014;
Stiglitz 2010; Temin and Vines 2013).

Interdisciplinary explorers can help the excessively sequestered professionals in
a unified, insular, firmly policed domain skyscraper by importing fresh ideas that
can encourage them to think differently about narrowly confined constructs. For
example, Morson and Schapiro (2017) recognized that economics tends to be exces-
sively sanitized of altruism and ethics because it focuses too narrowly on rational
self-interest. Consequently, they recommended some interdisciplinary synthesizing
based on injecting the study of literature into economics because literature tends to
evoke altruistic feelings and ethical awareness due to the visceral experiences read-
ers gain from the plight of literary characters. This recommendation represents an
opportunity for a highly creative modification of the work carried out in an enor-
mously influential domain-specific office tower.

A fragmented, porous, contested domain skyscraper generates somewhat differ-
ent forms of dogmatism. Because it is theoretically and philosophically contested it
produces warring camps within it. So there are prominent gatekeepers in various
competing offices on the top floor lobbing criticisms at one another and pushing
researchers and practitioners to head in competing directions. And because their
epistemological windows are open they allow ideas to drift in from other domain
buildings causing additional turbulence and occasional chaos. Consequently, the
field ends up looking somewhat schizophrenic and plagued by some degree of angst.
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13.3 Examples of Transdisciplinary Patterns and Conceptual
Gemstones That Can Generate Creativity in Domains

Interdisciplinary exploration can take us into scores of domain-specific towers
where thousands of theories and research findings can be borrowed for importation
into one’s home domain. Here are just a few of these constructs, some of which
already have been imported into creativity studies and gifted education, and others
that can be imported to promote new forms of creative thinking in these fields.

13.3.1 Patterns from Complexity Science

Interdisciplinary wanderers can help the anxious professionals within a fragmented,
porous, contested domain skyscraper by bringing them constructs and insights that
can help establish some sense of order or common ground, thus reducing the con-
flict within the building and generating some excitement about a productive new
inquiry path. For example, an easy to grasp pattern from the interdisciplinary field
of complexity science can establish some common conceptual ground in a frag-
mented field by providing a pattern of similarity that applies to many, perhaps most
phenomena of interest within that field. The edge of chaos hypothesis developed by
complexity theorists Langton and Packard (see Kauffman 1995; Langton 1990;
Packard 1988; Waldrop 1992), provides the basis for the chaos-order continuum,
which portrays complex adaptive systems as oscillating along a continuum from
excessive order to excessive chaos with productive complexity arising in the middle
(Ambrose et al. 2014). Most complex adaptive systems studied within most aca-
demic disciplines and professional fields tend to align well with the continuum.
Complex adaptive systems include the human brain-mind, groups of human minds
(e.g., K-16 classrooms, teams in entrepreneurial organizations), animal populations
in ecosystems, economies within and among nations, traffic patterns in major cities,
chemical reactions, and many more.

When a complex adaptive system moves too far toward the order end of the con-
tinuum it becomes rigid, locked into a particular structural or behavioral pattern.
When it moves too far toward the chaos end of the continuum it becomes frenetic
and unstable. At either of these ends of the continuum the behavior is not complex
because there is no systematic, complex pattern in the structure or dynamics of the
system. But when the system finds the edge of chaos in the middle of the continuum
where chaos and order are in exquisite dynamic tension, its structure and/or behav-
ior becomes intricately complex. For example, a schizophrenic human mind is frag-
mented and chaotic as it pushes too far toward the chaos end of the continuum. In
contrast, a dogmatic human mind engages in rigid, narrow, superficial, thought
because it is firmly locked into an unyielding idea framework. But when a creative
human mind is deeply engaged in a challenging, complex problem it can find the
edge of chaos in the middle of the continuum and generate enormously complex,
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highly productive theoretical, philosophical, or practical work. It does this because
it benefits from the dynamic tension between the chaos-generating ambiguity of the
complex problem and its order-generating constraints.

Arguably, interdisciplinary travelers moving throughout Creative Intelligence
City can deliver the chaos-order continuum construct into a wide range of high-
rises, including the following (explained in detail in Ambrose 2014b).

e Economics. The centralized planning of the Soviet Union in the twentieth cen-
tury was excessively ordered; consequently, it didn’t develop sufficient complex-
ity to produce the goods and services needed by a large population. In contrast,
the excessive deregulation of the global economy due to neoclassical economic
theory, and its ideological cousin neoliberalism, generated economic chaos that
produced the 2008 economic collapse. A vibrant economy requires dynamic ten-
sion between the chaos of free-market dynamics and the order of prudent regula-
tion. Creative, entrepreneurial economic action can be guided by more awareness
of the dynamic tension between chaos and order.

* Political science. Totalitarian governments establish exceedingly firm control
over the policymaking apparatus, legal institutions, and the media in a nation,
thus producing counterproductive, excessive order that severely limits the free-
dom of the population. In contrast, when a nation falls into anarchy it lacks the
political authority to establish and maintain the rule of law so the political system
falls into excessive chaos. But when a nation finds the exquisite balance between
individual freedom and communal solidarity it develops a healthy democratic
governance system, which allows for optimal levels of creative self-actualization
among its citizens along with social justice through the effective provision of
public goods.

o The structure and dynamics of academic disciplines. The aforementioned analy-
ses of academic disciplines and professional fields, which portrayed them as
unified, insular, and firmly policed or fragmented, porous, and contested, fit
neatly onto the chaos-order continuum. When a field is extremely unified, insu-
lar, and firmly policed it can fall prey to excessive order because the dominant
theory firmly locks the minds of theorists, researchers, and practitioners into a
single conceptual framework. When a field is extremely fragmented, porous,
and contested its lack of adherence to an agreed-upon conceptual framework
can make it excessively chaotic. From the viewpoint of the chaos-order contin-
uum, academic disciplines and professional fields could establish bases for
stronger theory development, research, and practical work if they avoid either
extreme. This likely would require more nuanced judgment on the part of all
involved. Nuanced judgment is a form of critical thinking that enables partici-
pants to avoid conceptual polarization by searching for shades of gray between
opposing, either-or positions (Elder and Paul 2012; Resnick 1987). Such judg-
ment could encourage a field to hold an influential theory lightly, using it as a
lamp that enables searching through darkened corners of the conceptual terrain
while avoiding the temptation to securely lodge that lamp in a particular loca-
tion in the landscape, pointing it in a single direction. This could make more
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room for creative inquiry by preventing a field from locking itself too firmly into
a single theoretical perspective. Theoretical entrenchment seems to be an ongo-
ing problem throughout the history of science as evidenced by the periodic
emergence of starkly contrasting scientific paradigms (Kuhn 1962).

* The dynamics of teaching and learning. Veteran teachers tend to resonate with
the chaos-order model because they recognize processes from curriculum and
instruction that fit along the continuum. Here are just a few examples:

- Classroom management: the authoritarian teacher vigorously presses toward
excessive order. Laissez-faire teachers allow excessive chaos. Student-
centered teachers employing problem-based learning enable their students to
manage themselves through complex, intrinsic motivation.

- Assessment: Excessive reliance on standardized testing pushes school sys-
tems to the excessive order end of the continuum due to overemphases on the
pseudo-quantitative precision of easily measured, superficial learning. The
impulsive assessment used by teachers who do not engage in sufficient plan-
ning generates instructional chaos. Authentic assessment generates produc-
tive complexity arising from intriguing, deep immersion in real-world
problems and the focus on complex thought processes.

— The science and art of teaching: Teachers adhering too rigidly to proven meth-
odologies (the science of teaching) can lock themselves into excessive order.
Those who rely too heavily on their intuitive impressions of how things are
going (the art of teaching) can fall prey to excessive chaos. But blending the
science and art of teaching can lead to highly complex constructivist learning
processes.

13.3.2 Benefiting from Diverse Minds Within and
Between Domains

Another borrowed insight comes from a leading scholar who has done some of his
own interdisciplinary exploration through several skyscrapers in Creative
Intelligence City. Scott Page (2007, 2010, 2017) synthesized research from eco-
nomics and the interdisciplinary field of complexity science to portray the value of
cognitive diversity in the performance of work groups throughout a variety of gov-
ernmental and corporate organizations. Cognitively diverse work teams encompass
diverse backgrounds, theories and philosophical perspectives, problem-solving heu-
ristics, and belief systems. Such teams consistently outperform cognitively homog-
enous teams even when the latter teams are superior in measured intelligence.
These findings have some interesting implications when it comes to the work
done within and among the various domain-specific office towers in Creative
Intelligence City. First, it becomes important to ensure that the professionals and
researchers within a domain-specific tower come from varying professional and
cultural backgrounds. But such diversity is difficult to achieve in a unified-insular-
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firmly policed domain that is dominated by a particular theoretical perspective. The
professionals and academics in that domain are very likely to think along very simi-
lar lines about difficult, complex problems. Even if they are extremely strong in
measured intelligence and domain-specific expertise their collective homogeneity
probably will drag down their group performance.

Consequently, the somewhat greater diversity encompassed by the collective
minds of professionals and academics in fragmented-porous-contested domain-
specific towers could be an advantage when dealing with complex problems.
Nevertheless, the wars over theoretical constructs and methodological tools that
commonly take place in a fragmented domain likely suppress problem-solving per-
formance within that domain. In view of this, it would be wise if researchers in the
creativity studies and gifted education office towers were to devote more attention
to the dynamics of cognitive diversity when they carry out their research.

13.4 An Interdisciplinary Economic Framework
for Analyzing Inequality and Fairness

Venkatasubramanian (2017) produced a mathematical framework for analyzing the
extent to which fairness is considered in income distributions throughout a society.
The framework; which is derived from an interdisciplinary synthesis of constructs
from economics, political science, information theory, game theory, systems engi-
neering, and statistical mechanics; addresses the lack of attention mainstream eco-
nomics pays to economic fairness. Venkatasubramanian went on to use the
framework to analyze some of the world’s economies. In one example the frame-
work shows that Scandinavian nations have close to ideal fairness while the United
States is extremely unfair. This innovative, interdisciplinary framework analyzing
an important dimension of economics can be applied readily to work on dark cre-
ativity in the field of creativity studies (see Cropley et al. 2010; Gutworth et al.
2016; Majid al-Rifaie et al. 2016). For example, influential players in national and
global economic systems can be revealed as engaging in dark creativity when they
pull economic and political levers to keep those systems pushing toward even more
severe inequalities. The previously mentioned 2008 economic collapse, largely
caused by highly creative, unethical manipulation of the world’s financial system, is
a specific example of this form of dark creativity.

13.4.1 Cutting Holes in Veneer Theory

Another topic mostly investigated beyond the walls of the creativity studies and
gifted education office towers is the extent to which altruism is rooted in our biology
and evolutionary processes or, conversely, tends to be applied as a thin layer over
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our baser, brutish natures. Sociobiology and its neighboring fields tend to magnify
the biological and evolutionary bases for human nature, including some aspects of
moral-ethical behavior (see Dawkins 2006; Wilson 1975, 1978). A few insights
from sociobiology have made their way through the partially open windows of the
creativity studies office tower (e.g., McLaren 2003). But most of the work in this
field remains in other buildings in Creative Intelligence City.

For example, primatologist Frans De Waal (2006) argued that our conceptions of
morality have been distorted by scholarship from the past in evolutionary biology
and philosophy. Some of the past research in evolutionary biology portrayed human
nature as extremely selfish (Trivers 1971; Wilson 1978). When we go back centuries
to the work of the eminent philosopher Thomas Hobbes (1651/1985), deep in the
cobwebbed recesses of the philosophy building, we are confronted with his por-
trayal of human nature as innately asocial or antisocial and brutish. De Waal argued
that veneer theory arises from these distortions of human nature essentially portray-
ing humans as much less worthy and ethical than they typically are. Veneer theory
suggests that morality is a thin veneer that covers the core of human nature, which
is immoral, or at best amoral. Supposedly, in normal circumstances the veneer pre-
vents us from abusing and exploiting one another; however, when crises such as
resource shortages or tragedies scratch the veneer, our harmful core dispositions
escape and enable us to engage in evil behavior.

De Waal pointed out that evil does tend to emerge in these conditions but that
veneer theory overemphasizes it while hiding the altruism that also comes forth in
desperate circumstances. To counter veneer theory, De Waal (2006) provided a more
optimistic portrayal of human nature, which is based on decades of observing the
behavior of primates. His findings show that altruism actually is common among
primates, emerging from their visceral emotional responses to the suffering of oth-
ers. He also argued that the emergence of altruism is evolutionarily adaptive because
it promotes group cohesion and groups in which the members look out for one
another survive much better than do loosely affiliated groups and selfish, atomistic
individuals. Finally, he specified that this form of altruism goes much deeper than
reciprocal altruism in which the generous person is expecting some kind of payback
from the beneficiary. Of course, reciprocal altruism does exist but it doesn’t domi-
nate human behavior because it is not nearly as powerful as genuine altruism.

De Waal’s magnification of genuine altruism and criticism of veneer theory
could inject some helpful ideas into the creativity studies and gifted education tow-
ers in Creative Intelligence City. First, it could encourage more attention to generos-
ity and kindness in creative work while illustrating how misguided, or at least
limited, selfish conceptions of human nature can be when it comes to creativity. This
could be an important dimension of continued work on dark creativity. Second, it
could become a focal point for work on group creativity because De Waal’s work in
primatology shows that the group cohesion resulting from genuine altruism is evo-
lutionarily adaptive. All kinds of groups from entrepreneurial startups, to corpora-
tions, to NGOs, to educational institutions could benefit from more attention to
genuine altruistic behavior.
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13.4.2 A Continuum of Global Relations

If we want to encourage big-picture thinking in creativity studies and gifted educa-
tion we should borrow from disciplines that explore large-scale contextual influ-
ences on human thought and action. Political theorist Michael Walzer (2001)
provided a helpful framework for this kind of thinking about creative intelligence.
He created a continuum illustrating a variety of political arrangements that can take
shape in international society. Seven possible international arrangements fit along
the continuum from a highly centralized global system to an extremely decentral-
ized, somewhat anarchic system. The following is a brief portrayal of these posi-
tions on the continuum:

1. A global state. A tightly centralized world government exerts considerable con-
trol over the thoughts and actions of global citizens, all of whom possess similar
obligations and rights.

2. Imperial hegemony. A single dominant nation controls a global empire and
establishes some differentiation between itself and all other nations. This is a
small step away from the tightly controlled centralization in position 1. Here,
there is sufficient centralized control to prevent conflict while still allowing for
some cultural independence; however, the outlier states don’t enjoy secure free-
dom because their fate rests in the hands of the dominant state, which could exert
considerable control over them at any time. Also, citizens in the dominant state
have more rights than those in other nations.

3. Federation of nation states. This system is analogous to a United States of the
world. An influential central political entity has significant power, which is ceded
to it by member nations that are somewhat independent. There is a guaranteed
separation of powers and rights are protected by an effective judicial system.
However, there is the potential for drift toward oligarchy because some member
nations likely will enjoy more power than others.

4. Independent nations strongly influenced by non-state agents. According to
Walzer, this system provides the most potential for the creation of peace, indi-
vidual rights, justice, and cultural diversity. It provides insulation against the
emergence of tyranny because it includes a strong United Nations peacekeeping
force and international regulation of capital, labor, and environmental
standards.

5. Borderless, international civic associations pressuring nation states to cooperate.
These volunteer associations would be stronger than our current international
organizations but they would have difficulty preventing abuses produced by
powerful multinational corporations that find it easy to dodge accountability in a
highly decentralized world.

6. Largely independent states blended with weak global organizations. In this
arrangement no single state possesses sovereignty over the others. Nations
engage in some limited cooperation through weak international organizations
such as the World Bank, the World Court, and the United Nations. There is some
pressure to prevent international conflict but wars and atrocities still emerge
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periodically and socioeconomic inequality is rampant. According to Walzer, this
point on the continuum closely approximated the global situation at the time he
generated the framework. Arguably, the globalized socioeconomic system in the
year 2018 still fits this position on the continuum.

7. Completely independent sovereign nations. There is no global authority and no
stable organizations of states. Temporary agreements and treaties may emerge
between some nations but these are unstable because they are not enforceable by
third parties.

According to Walzer (2001) the worst forms of international relations would emerge
at the extremes of the continuum because they are conducive to insecurity, inequal-
ity, and human rights abuses.

If theorists and researchers studying creativity and giftedness employed Walzer’s
continuum as an analytic framework they could clarify some of the contextual influ-
ences on creative intelligence. For example, position 7, completely independent
sovereign nations, would require visionary, creative leadership similar to Sternberg’s
(2003, 2005, 2009) WICS model (wisdom, intelligence, and creativity synthesized)
in order to prevent severe international conflicts and human rights abuses. WICS
leadership also would be important in the highly centralized global state at position
1 on the continuum because a world government exerting control over global citi-
zens would have to be guided by ethics to maintain the optimal balance of rights and
obligations in the citizenry. Walzer’s continuum also magnifies the importance of
paying more attention to the dynamics of the dark side of creativity.

13.5 Encouraging Domain-Specific and Interdisciplinary
Professionals to Collaborate

As mentioned at the outset, the inclinations and interests of domain-specific and
interdisciplinary professionals can diverge considerably; however, their work can
and should be complementary. But professionals can be locked dogmatically into
established mindsets (see Ambrose and Sternberg 2012; Ambrose et al. 2012). In
order to diminish the chances that counterproductive dogmatism will prevent poten-
tial, rich syntheses of domain-specific and interdisciplinary work we can make the
potential of collaboration more visible. One way to do this is to employ the jurispru-
dential synthesis creative and critical thinking strategy (see, Arends and Kilcher
2010; Joyce and Weil 1992). This strategy, which isn’t well known, enables groups
and individuals to identify opposing, polarized positions on a complex, controver-
sial issue and then build a compromise position between the two. First, participants
explore the controversial issue and then establish the opposing positions, putting
one of them in column A of a 3 column table and the other in column C. Then they
find arguments and evidence for each of these two opposing positions putting them
under the title of each position in the two outside columns. The step requiring the
most creative and critical thinking involves the establishment of a compromise
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Table 13.1 A jurisprudential table synthesizing the work of domain-specific and interdisciplinary
professionals in Creative Intelligence City

Position A: Domain-
specific work is best

Position C: Domain-specific and
Interdisciplinary professionals
work together

Position B: Interdisciplinary
exploration is best

Working inside our
domain-specific office
towers provides the most
important insights about
creative intelligence by far.
‘Wandering outside in the
streets is a waste of time
and generates confusion.

Both domain-specific knowledge
generators and interdisciplinary
explorers do important work.
Moreover, their work is
complementary because each
provides insights about complex
phenomena that are inaccessible
to the other.

Traveling throughout creative
intelligence city establishes
clarity about creative
intelligence by revealing
patterns that appear from one
city block to another. Hiding
inside a single domain-specific
tower can make you myopic.

(Participants load
arguments and evidence
supporting position A into
this column)

(Participants load arguments and
evidence supporting their
synthesizing, compromise
position in this column)

(Participants load arguments and
evidence supporting position B
into this column)

position that goes in the middle column. After naming the compromise position,
participants find arguments and evidence for it and complete the middle column.
The compromise can lean somewhat toward position A or B but cannot grossly
violate either one.

The beginning of a proposed jurisprudential synthesis for domain-specific and
interdisciplinary work shows up in Table 13.1. Domain-specific expertise is position
A, interdisciplinary exploration is position B, and synthesizing domain-specific and
interdisciplinary work is position C. Hopefully, those who favor one or the other
opposing position will come to appreciate the points in the compromise position C,
which shows how collaboration with those in the other “camp” can enrich the work
of all. I would have benefited from this when I was somewhat narrow-minded about
my favoritism of interdisciplinary work over domain-specific discovery.

13.6 Concluding Thoughts

There certainly are daunting barriers that make interdisciplinary work difficult
within a domain. Imported constructs can seem strange because they can emerge
from very different epistemological and even ontological frameworks. The knowl-
edge base within a domain can be very complex and adding foreign constructs will
add to this complexity. Moreover, the foreign origins of these constructs make it
likely that they will generate communication difficulties because they won’t fit into
the dominant terminology of the field. Some have seen these communication diffi-
culties as analogous to the conditions that give rise to pidginization of language
during communication between representatives of different cultures (Baer 2012b;
Galison 2001). Given these barriers, it’s much easier to ignore constructs from for-
eign domains and focus on building more solid and expansive domain-specific
knowledge bases using the constructs generated within a domain.
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But these barriers shouldn’t dissuade adventurous investigators from attempting
to enrich their fields with foreign constructs that can shed new light on puzzling
domain-specific phenomena. The primary argument here is that creative intelli-
gence fields such as creativity studies and gifted education should engage in more
interdisciplinary exploration; however, these fields are fragmented, porous, and
contested (Ambrose 2006; Ambrose et al. 2010). Porous fields already have con-
structs from various disciplines wafting in through their open windows so they need
interdisciplinary borrowing less than the unified, insular, firmly policed domain-
specific towers. Nevertheless, even fragmented, porous, contested fields can benefit
from more systematic interdisciplinary borrowing, especially in the context of
twenty first-century globalization, which encourages the strengthening of cognitive
diversity (Page 2007, 2010, 2017) and international, interdisciplinary scientific net-
working (Nielsen 2011; Suresh 2013). Importing more theories and research find-
ings from diverse disciplines can ensure that more cognitive diversity emerges in
teams of professionals in a domain-specific field, and in the individual minds of
theorists, researchers, and practitioners.

Of course, these recommendations should be guided by the previous warnings
about the forms of dogmatism that can arise in freewheeling, somewhat careless
interdisciplinary exploration and excessively closed domain-specific work. If those
who wander through the streets of Creative Intelligence City borrowing constructs
from various office towers and those who labor within domain-specific towers truly
appreciate the value in these different very different kinds of work they will be able
to invigorate research and theory development in creative intelligence fields.
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Chapter 14 )
Thought Dynamics: Which Role for Mind s
Wandering in Creativity?

Manila Vannucci and Sergio Agnoli

Abstract For a long time, mainstream psychological research on cognitive pro-
cesses has been focused on the investigation of externally-oriented cognition,
namely deliberate processes generated in response to cues provided by the experi-
menter and associated with specific experimental paradigms. During the last two
decades, there has been a surge of interest in both psychology and neuroscience
toward the investigation of internally-oriented cognition, and, among the different
kinds, a growing interest has been devoted to mind wandering (MW), which repre-
sents a shift in the contents of thought away from an ongoing task and/or from
events in the external environment, toward internal mental contents. By definition,
MW is characterized by a flow of thought, and it occurs without a fixed course or a
drive to reach a specific goal. Creative thinking also involves dynamic shifts between
different information and mental states. Does mind wandering contribute to creativ-
ity? Here we briefly review mixed findings on the association between MW and
creativity and we outline a new multidimensional dynamic approach, in which the
associations between different kinds of MW (i.e. spontaneous and deliberate) and
different forms of creativity are considered. Practical implications of this approach
are discussed.
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14.1 Introduction

For a long time mainstream research has been focused on the investigation of
externally-oriented and deliberate cognitive processes, associated with specific cog-
nitive tasks (task-centric view of mental processes, Christoff et al. 2016, p. 1). This
task-centric view of mental processes contrasts with our everyday life experience.
In many situations of daily life, as for example while reading a book, attending a
lecture, or driving, we may notice, to our dismay, that our attention drifts away from
the primary task and the external environment and our mind starts wandering else-
where towards internal thoughts, such as memories, current concerns, prospective
thoughts, whose content is unrelated to the ongoing task. Usually, it takes some time
(ranging from seconds to minutes) to bring our attention back to the primary task
and the external environment. We refer to this “shift in the focus of attention away
from the here and now towards one’s private thoughts and feelings”(Smallwood
et al. 2007, p. 818) as mind wandering, hereafter MW.

By definition, MW is characterized by a flow of thought, and it occurs without a
fixed course or a drive to reach a specific goal. As we briefly review in the following,
the functional and neural processes engaged in MW are becoming reasonably well
established. However, as argued by Smallwood (2013), any comprehensive account
of MW is expected to address and explain both the dynamics of the initial occur-
rence of MW as well as its maintenance-continuity over time (i.e., the process-
occurrence framework; Smallwood 2013).

Recently, a series of studies have started addressing the key question of the neu-
rocognitive mechanism by which MW arises: Why does the mind start wandering?
And how does this mental state arise? To this regard, an important contribution has
been provided by research studies on individual differences in MW, which intro-
duced a crucial distinction between different types of MW, namely spontaneous and
deliberate MW. The difference between the two is in the mental dynamics underly-
ing the onset of the experience of MW: how attention shifts from external to internal
information, how the change in mental state occurs, whether it occurs spontane-
ously or, somehow, under the individual’s mental control.

The shift form external to internal information, as well as the involvement of
implicit thinking processes and explicit control processes (e.g., Beaty et al. 2016)
are key questions also in the study of creative thinking. Creative thinking involves
indeed dynamic shifts between different information and mental states. Does mind
wandering dynamics contribute to creativity? This is the question we will address in
this chapter. As we will outline in the next paragraphs, identifying the processes that
stimulate the initial occurrence of MW (its onset) and distinguishing between dif-
ferent kinds of MW, on the basis of the different dynamics of thought, can improve
our understanding of how MW might contribute to different processes underpinning
creative thinking.
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14.2 Functional and Neural Mechanisms of MW

The phenomenon of MW has been first studied by a handful of researchers almost
50 years ago (e.g., studies on daydreaming in the 1960-1970s, Antrobus et al. 1966;
Klinger 1971; Singer 1966), but only during the past two decades, it has received a
widespread scientific attention, with a dramatic surge of interest in psychology and
neuroscience. Our understanding of MW greatly benefited from the use of the
“strategy of triangulation” (Smallwood and Schooler 2015), whereby self-reports,
behavioural measures and physiological measures are combined together in the
same study to make inferences about covert mental experiences.

Converging evidence suggests that MW is a ubiquitous and pervasive mental
activity, common across different cultures and groups (see for a review, Smallwood
and Schooler 2015). Experience sampling studies have indeed shown that people
spend between 25% and 50% of their daytime engaged in MW (e.g., Killingsworth
and Gilbert 2010), and the frequency of MW might even increase during well-
practiced tasks (e.g., driving, reading) (Mason et al. 2007).

Neurocognitive research has clearly shown that MW is far more than a failure to
constrain attention to perception, but it is instead a remarkable mental activity,
which entails complex higher-order functional and neural mechanisms. An impor-
tant functional mechanism involved in MW is the disengagement of attention from
perception (known as perceptual decoupling): when the mind wanders, the attention
is internally directed and the processing of sensory input is strongly decreased. This
reduction has been observed in a range of physiological responses, such as pupil
dilation, eye blink, and recording of event-related potentials (ERPs) (see for a
review, Smallwood and Schooler 2015). Perceptual decoupling contributes to main-
taining MW state insulating the internal train of thought from the distracting influ-
ence of external information, but it can, eventually, lead to a poor performance in
tasks (e.g., increase in the number of errors).

Self-reports of the content of MW episodes suggest that, during MW, individuals
tend to engage in mental time travel, mainly wandering into the personal past (invol-
untary recollections of autobiographical memories) and future (planning and simu-
lation of future events). The contents of MW episodes are also mostly self-related
and centred heavily on subjects’ current concerns and goals, consistent with the
notion that its thematic content is mostly driven, directly or indirectly, by the indi-
vidual’s goal or current life concerns, especially when taking an appropriate action
toward the goal is not possible (Klinger 1971, 2013).

Neuroimaging studies (e.g., Christoff et al. 2009) provides support for these
claims, showing that periods of MW involve high activations in the major hubs of
the “default mode network” (DMN) as well as in executive prefrontal areas. This
observed parallel recruitment of executive and default network regions — two brain
systems that are often found to act in opposition — is consistent with the prevalence
of a self-referential processing and with the relevance of current concerns and unre-
solved issues in the first-person reports, and may reflect an ongoing (if unconscious)
effort to address them.
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14.3 Why and How Our Mind Starts Wandering:
Spontaneous and Deliberate MW

As argued by Smallwood (2013), any comprehensive account of MW is expected to
address and explain the process of the initial occurrence of MW (i.e., the mental
shifts between state of external and internal focus) as well as its maintenance-
continuity over time (i.e., the processes that ensure the continuity of an internal train
of thought once initiated, the process-occurrence framework; Smallwood 2013).
Why does the mind start wandering at that specific moment? And how does this
mental state arise?

The question of “why” is concerned with the identification of the processes and
events that directly influence and control the occurrence of MW. One of the reasons
for the inability to determine the onset of MW is the difficulty in causally linking
MW to a preceding event that triggers the onset of MW (i.e., imperative stimulus;
Smallwood 2013). In the MW literature MW episodes have been mainly described
as self-generated (e.g., Smallwood 2013) and stimulus-independent (Antrobus
1968), terms that emphasize their independence from external stimuli and ongoing
actions. However, during the last few years, increasing evidence has been reported
suggesting for a role of external stimuli in MW (McVay and Kane 2013; Plimpton
et al. 2015; Song and Wang 2012; Vannucci et al. 2017).

For example, in the experience sampling study by Song and Wang (2012), in
most MW samples (88%) participants could report the trigger for the MW and
nearly a half was reported to be associated with internal (49%) and half with exter-
nal (51%) cues. Using an experimental paradigm, Plimpton et al. (2015) and
Vannucci et al. (2017) could show that the majority of reported MW experienced
during a monotonous vigilance task had an identifiable external trigger, and, in most
cases, the trigger was one of the task-irrelevant verbal cues presented on the screen
during the task.

How does the mind start wandering? How does the attentional shift from external
to internal information occur? How does the change in mental state occur? To this
regard, an increasing number of studies has demonstrated the importance of distin-
guishing between spontaneous (without intention) and deliberate (with intention)
MW (see for a review, Seli et al. 2016c¢). The difference between these two kinds of
MW stems from the mental dynamics underlying the onset of the experience of
MW: whether the attentional shift (external-internal) occurs spontaneously or,
somehow, under the individual’s mental control. Specifically, in cases of deliberate
MW, attention is intentionally shifted from the focal task to internal thoughts,
whereas in cases of spontaneous MW, task-unrelated thoughts capture one’s atten-
tion, triggering an uncontrolled shift from the task at hand to other trains of thought.

An important contribution understanding the two kinds of MW has been pro-
vided by research on individual differences in MW. Although MW is a ubiquitous
and pervasive mental activity, a number of studies reported high inter-individual
variability in the frequency of MW (for a review, see Smallwood and Schooler
2015), and the stability of these differences over time and across different contexts
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(i.e., in the laboratory and in everyday life, Ottaviani and Couyoumdjian 2013), sug-
gests that MW is a relatively stable characteristic of the individuals.

Recently, Carriere et al. (2013) developed and validated two self-report scales
assessing individual differences in trait levels of spontaneous and deliberate MW, the
Mind Wandering-Spontaneous (MW-S) and the Mind Wandering-Deliberate (MW-
D) scales, respectively. A series of studies has shown that, although the MW-S and
the MW-D scales were positively correlated (rs ranging from .30s to .50s in Carriere
et al. 2013), they are differentially associated with a number of psychological traits.
In their seminal paper, Carriere et al. (2013) found that individual differences in
spontaneous, but not deliberate, MW were uniquely and positively associated with
self-reported fidgeting and self-reported propensity to act mindlessly. Moreover, the
MW-S scale was moderately associated with attentional distraction (as measured by
the Attentional Control-Distraction scale) and difficulties with attentional shifting (as
measured by the Attentional Control-Shifting scale), whereas only small correlations
with the same measures were found for the MW-D scale. Subsequent studies pro-
vided further evidence that the tendency to spontaneous MW may reflect difficulties
in controlled processing: spontaneous but not deliberate MW was associated with
attention-deficit/hyperactivity disorder (ADHD) symptomatology (Seli et al. 2015b)
and with higher reports of obsessive-compulsive disorder (OCD) symptoms (Seli
et al. 2016a). In a recent study Seli et al. (2015a) have shown that spontaneous and
deliberate MW had opposing unique associations with some aspects of mindfulness:
specifically, rates of deliberate mind wandering uniquely and positively predicted the
tendency to be non-reactive to personal inner experiences, whereas spontaneous
mind wandering negatively predicted the same dimension. Conflating the two kinds
of MW as well as the different dimensions of mindfulness would likely produce
underspecified, confounded, or even misleading conclusions.

A very recent study by Vannucci and Chiorri (2018) has shown that the two kinds
of MW are also differentially associated to two distinct motivational dispositions
related to self-consciousness: spontaneous MW was associated to self-rumination,
whereas deliberate MW was associated to self-reflection. Previous studies on the two
subtypes of self-consciousness have consistently shown that self-reflection is an open-
ness-related self-focus, mainly motivated by intellectual curiosity and need for cogni-
tion, whereas self-rumination is a neuroticism-related self-focus (Trapnell and
Campbell 1999). However, the results of this study showed that spontaneous and
deliberate MW were uniquely predicted by self-rumination and self-reflection, respec-
tively, and not by more general traits such as neuroticism and need for cognition.

Recently it has been also shown that two types of mind-wandering are related to
their corresponding state-levels when assessed in the laboratory and that during
easy task, deliberate MW is more frequently reported than is spontaneous MW (Seli
et al. 2016b). Even more interesting, the two kind of MW have been also found to
be distinguishable in terms of their neural associates (Golchert et al. 2017).

In their seminal study, Golchert et al. (2017) used multi-modal magnetic reso-
nance imaging (MRI) analysis, to examine the cortical organisation that underlies
inter-individual differences in spontaneous or deliberate MW. The authors found
that participants who reported higher rates of deliberate mind-wandering tended to
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show a pattern of heightened integration between the default mode network (DMN)
and regions of the fronto-parietal network (FPN). This pattern was observed primar-
ily in prefrontal regions, including the medial prefrontal cortex and the anterior
cingulate cortex, as well as in regions of the rostral and dorsolateral prefrontal cor-
tex. By contrast, participants who reported higher rates of spontaneous mind-
wandering showed cortical thinning in regions of the right parietal cortex, which
encompassed adjacent regions of both the DMN and the FPN. As the authors con-
clude “these results support the hypothesis that more effective communication
between regions of the DMN and the FPN is associated with MW that is more
aligned with an individual’s intentions” (p. 233).

Globally, these findings consistently demonstrate that spontaneous and deliber-
ate MW are different cognitive experiences and that different cognitive mechanisms
might play a role in prompting the arising of these two types of MW experiences.

14.4 The Dynamics of Creative Thinking: Which Role
for MW?

The complex dynamics defining MW find a conceptual parallel in the dynamic
shifts between different mental states during the creative thinking process. The
thinker’s mind indeed goes through a series of distinct mental states during her/his
attempt to generate potential original and effective ideas (Corazza 2016). A number
of models to describe the different mental states and constituents defining the cre-
ative thinking process have been proposed, such as the four-stages model by Wallas
(1926), the articulation of the mental abilities by Guilford (1950), the eight dynamic
stages with the elimination of all non-conscious elements from the model by
Mumford et al. (1991), the Geneplore model (Finke et al. 1992), or the DIMAI
model (Corazza and Agnoli 2015), just to citing a few. Even if creative thinking is
usually ascribed in the common sense to a unspecific generative attitude, where the
thinker is consumed in front of the challenging goal of generating a new idea, reality
and empirical evidence depicted creative thinking as a complex dynamical phenom-
enon where idea generation is only a phase of the process, which furthermore
involves inter-relations between lower-order cognitive, emotional, and attitudinal
components. However, as stated elsewhere (Corazza and Agnoli 2015, 2018),
should we simplify the creative thinking process to the maximum possible level, we
would describe at least three necessary macro-states: gathering and structuring of
information elements, ideation, and verification of the effects. Each of the three
states is defined by higher-order functional mechanisms and by lower-order cogni-
tive and motivational components.

The role of attentive mechanisms in particular have been highly explored in rela-
tion to the first two macro-states defining the process (Carson et al. 2003; Mendelsohn
1976; Necka 1999). Attentive processing seems emerging as central in the shift
between the two states, representing a sort of gate either for the recruitment of exter-
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nal information or for the exploration of internal thoughts. A wide breadth of atten-
tion, which allows a large range of stimuli into the thinking process through the
mechanism of irrelevance processing (Agnoli et al. 2015), seems to produce benefit
for the creative performance, in that it has been hypothesized to allow a much larger
pool of associations during the creative activity (Simonton 1988). An externally-
directed attention able to detect a wide range of stimuli seems to be essential in
defining the first macro-state of the creative thinking process, i.e., gathering and
structuring of information elements. An active debate exists instead on the role of
attention during the ideation mental state. A shift towards an internally directed
attention is currently the most accreditated hypothesis in the scientific literature.
Empirical evidence comes in particular from the neuroscientific research, which
showed stable effects by brain activities associated to an internally directed atten-
tion focus during creative ideation. Event-related alpha synchronization, specifi-
cally, has been repeatedly demonstrated over the frontal and posterior cortical sites
during ideation, in particular during ideation associated to divergent thinking (Fink
and Benedek 2014; Neubauer and Fink 2009). Is has been suggested that this
increase in alpha activity may reflect active top-down inhibition of task-irrelevant
brain regions, such as the inhibition of long term semantic memory or the inhibition
of vision-related regions, in order to inhibit the processing of irrelevant stimuli
(Jensen et al. 2002). This brain activity in different cortical regions seems therefore
to subsume a dynamic activity under the control of an attentive focus which acts as
a strong controller of the process itself (Mastria et al. 2018). However, as shown in
a recent study by Benedek et al. (2014), the increase of alpha activity over the pari-
etal regions might be associated to the strength of task-focused attention rather than
reflecting only the direction of the attention (internal vs. external). The enhance-
ment of alpha activity over the right parietal region might be interpreted as a mea-
sure of the depth of the ongoing mental imagination process, representing therefore
a valid proxy of the cognitive processes specific for creative ideation (Benedek et al.
2014), even if recent evidence has been provided also on the role of the enhance-
ment of beta activity over this brain region for creative imagination and creative
cognition (Agnoli et al. 2018b).

How interfering information or thoughts can influence the process is therefore a
highly debated issue in the creativity literature. According to some authors the han-
dling of apparently irrelevant information is a core constituting function in the cre-
ative thinking process (Agnoli et al. 2015; Carson et al. 2003; Corazza and Agnoli
2015; Simonton 1988). Mind wandering seems to represent a particularly informa-
tive mental activity in this sense, since it concerns the shift in the focus of attention
from a defined task or activity towards thoughts and feeling not related to the ongo-
ing activity. Moreover, the recent distinction between spontaneous and deliberate
MW might represent a new interpretative key to understand the role of the control
over the introduction of information during different phases of the creative thinking
process. However, controversial anectodal evidence exists on the role of mind wan-
dering for creativity. Virginia Wolf just before the writing of “To the lighthouse”
wrote “My summer’s wanderings with the pen have ... shown me one or two new
dodges for catching my flies. I have sat here like an improviser with his hands ram-
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bling over the piano” (Wolf 1980, p. 37). Getting lost in our own thoughts might
therefore represent a fruitful mental activity to promote the generation of original
ideas. Contrary to the experience described by Virginia Wolf, Schopenhauer reported
that he was unable to filter out incidental sound and that this inability was shared by
many other eminent creators: “Distinguishing minds have always shown extreme
dislike to disturbance in any form, as something that breaks in on and distracts their
thoughts” (Schopenauer 1900, p. 163). According to this latter experience, a cre-
ative mind should be focalized, and un-focused thoughts are detrimental to the cre-
ative ideation.

14.5 A First Proposal to Explore the Relationships
Between Spontaneous and Deliberate MW and Creative
Thinking

The relationship between MW and creativity is not however a new topic in creativ-
ity research. The role of this mental activity has been indeed explored in a series of
studies. However, echoing the contrasting anecdotes emerging from the experience
of great creators of the past, the results of the research on the relationship between
MW and creative cognition appear to be inconsistent (Baird et al. 2012; Hao et al.
2015). On the one hand, some studies have shown that taking a break involving an
undemanding task characterized by a high level of unrelated thoughts might improve
creative performance as measured by classic divergent thinking tasks (Baird et al.
2012; Gilhooly et al. 2012). These results have been explained by means of MW’s
increase in unconscious associative processing, which produces a spreading activa-
tion conducive to higher creative performance (Baird et al. 2012). On the other
hand, evidence has reported that MW during creative idea generation might be det-
rimental to creative thinking, as measured by a classic divergent thinking task (Hao
et al. 2015). Given that creative idea generation has been shown to involve a top-
down executive process characterized by many control processes (inhibition of
interfering stimuli, inhibition of dominant but not novel responses, judging and
refining of initial ideas, etc.), these results seem to confirm that MW can be consid-
ered a control-resource consuming process.

Even if apparently contrasting, these results might not be incompatible. As we
previously said, the creative thinking is not an unitary phenomenon, but it is instead
characterized by a complex process involving both implicit associative processes
and explicit control processes (Beaty et al. 2016), and MW might inversely influ-
ence these different processes. Moreover, as we reviewed above, MW is not a uni-
tary and homogeneous class of experiences. The distinction between spontaneous
and deliberate MW is fundamental, especially in the light of the important role of
focused and de-focused attention during different phases of the creative thinking
process. We indeed hypothesize that the dynamics characterizing the two forms of
MW could potentially give new insight for the comprehension of the dynamic orga-
nization of the creative process.
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Based on this hypothesis, in a recent seminal paper, we investigated for the first
time the distinct contributions of spontaneous and deliberate MW to creative
achievement and creative ideation (Agnoli et al. 2018a). In the study, we took into
account the complexity of both constructs. As for MW, we assessed separately
spontaneous and deliberate MW. As for creativity, we did not measured only cre-
ative ideation, but we also assessed a general form of creativity, which could give us
indications on the effect of MW on real-word creativity. We indeed used both a
creative-thinking performance index (i.e., response originality on a divergent think-
ing task) and a general index of creative success (i.e., creative achievement as mea-
sured by the Creative Achievement Questionnaire; Carson et al. 2005).

A total of 77 undergraduate students enrolled at the University of Firenze (Italy)
took part in the study. Each participant completed the Mind Wandering: Deliberate
and Mind Wandering: Spontaneous scales, that measure everyday deliberate and
spontaneous MW, respectively (Carriere et al. 2013; Italian validation in Chiorri and
Vannucci in press) and The Five Facets Mindfulness Questionnaire (FFMQ; Baer
et al. 2006; Italian adaptation by Fossati et al. 2013), a self-report questionnaire
composed of five subscales assessing different facets of a general tendency to be
mindful in daily life: observing (i.e., attending to sensations, perceptions, thoughts
and feelings), describing (i.e., labeling feelings, sensations and experience with
words), acting with awareness, not judging inner experience, and being nonreactive
to inner experience. Two measures of creativity were also administered, that is
Creative Achievement Questionnaire (CAQ; Carson et al. 2005), a widely used
measure of creative accomplishments, and The Titles Task (Guilford 1968), a mea-
sure of participants’ divergent thinking ability.

The results of our study showed the unique and interactive role of MW and mind-
fulness dimensions in predicting creative performance and creative achievement.
MW dimensions interacted indeed with mindfulness dimensions in predicting the
two indexes of creativity. Here, for the purposes of the present chapter, we will
however discuss only the main direct results of spontaneous and deliberate MW on
creative thinking. When originality and creative-achievement variances were pre-
dicted in a single model, taking into account the within nature design used in our
study, spontaneous and deliberate MW were significant direct predictors of origi-
nality. Specifically, deliberate MW emerged as a main positive predictor, whereas
spontaneous MW was negatively associated with originality.

The control over the MW state can be considered a central element in the creative
production insofar as it may increase response originality by introducing thought not
apparently related to the creative focus into the thinking process. Spontaneous MW
was, on the contrary, detrimental to originality, suggesting once again that control of
the thinking process is a central requirement for creative thinking. The importance of
deliberate metacognitive controls over the creative process has been already high-
lighted by past research. Feldhusen (1995) suggested that metacognition (i.e., control
over goal setting, planning, use of cognitive processes, etc.) is one of the main pre-
requisites for creative thinking. As previously mentioned, the ability to control the
switch of attention from the actual focal task could be considered a main mechanism
to manage the introduction of irrelevant information into the divergent thinking pro-
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cess (i.e., irrelevant processing; Agnoli et al. 2015), which is a main attentional
mechanism yielding higher originality. On the contrary, the lack of control over the
introduction of information during the ideative phase of the process can be detrimen-
tal to the creative performance. This result seems to be particularly in line with the
neuroscientific studies on creative ideation, where an increase of alpha activity in the
posterior region has been explained as accounting for a shielding mechanism of sus-
tained internally-directed attention that prevents external stimuli from interfering
with internal processes (Benedek et al. 2014, 2016). More generally, the opposite
pattern, which was obtained with the two kinds of MW, might, at least in part, con-
tribute to explaining the mixed findings reported in the literature on the association
between MW and creativity (Baird et al. 2012; Hao et al. 2015).

Interestingly, the two MW dimensions are associated in our study to the responses
originality in a divergent thinking task, a measure of individual creative potential
(Runco and Acar 2012). We can therefore assume that the beneficial (in the case of
deliberate MW) and detrimental (in the case of spontaneous MW) effects of MW can
be expressed in the whole phenomenological representation of creative potential,
from personal expressions to the most outstanding achievements of creative think-
ing. Creativity is not indeed limited to those individuals who achieve success as a
results of their creative acts, but a broad consensus exists in literature on the fact that
creative potential is widely distributed (Beghetto and Kaufman 2007; Runco and
Richards 1998; Sternberg et al. 2004). We believe in particular that the deliberate use
of MW can find expression also in everyday creative acts, i.e., in the phenomenon
defined by Beghetto and Kaufman (2007) as “mini-c” creativity. According to this
vision, any information coming from the environment is not received passively, but
it is interpreted and transformed by the individual through a personal lens on the
basis of past experiences and personal histories, so that it assumes a new personal
meaning (Beghetto and Kaufman 2007). In every personal creative act, the individ-
ual chooses to act differently, to interpret and transform reality according to her/his
personal vision, to ignore convention, so that she/he can, using discretion (Runco
1996), chose deliberately to let the mind wander in order to include new and unex-
pected environmental information into the thinking process. Distraction becomes
therefore a tool in the hand of the creative person that helps to maintain, using Stein’s
(1953) words, “permeable boundaries that separate the self from the environment”.

14.6 Concluding Remarks and Future Developments

The control over internally-directed mental processes seems essential to understand
the role of MW on creative thinking. The dynamics defining and distinguishing
spontaneous and deliberate MW emerged indeed in our study to be discriminant in
predicting creative performance. However, this multidimensional approach to MW
should join a dynamic approach to the creative thinking process. Although specula-
tive at present, we indeed believe that the distinction between spontaneous and
deliberate MW might be even more informative if the different phases of the
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creative thinking process are taken into account. We can indeed suggest that the two
dimensions of MW might play a different role during the distinct phases of creative
process. On the basis of our previous findings and of the results of research showing
the role played by internally- and externally-oriented attention, we could expect that
spontaneous and deliberate MW can reveal new aspects of the dynamics defining
the three macro phases of the creative thinking process, gathering and structuring of
information elements, ideation, and verification of the effects. While most of the
research has explored the ideation phase, it would be particularly important to show
the effect of the two distinct mental processes during the other phases of the pro-
cess, and dynamically explore how their involvement can define or predict the final
creative performance.

Moreover, in considering the different roles of intentional and spontaneous MW
in creativity, it should be noted that intentionality (and spontaneity) is not restricted
to the onset (initial occurrence) of a MW episode. As pointed out by Seli et al.
(2016c¢) “intentional mind-wandering can also manifest as an allowance of the con-
tinuation of a previously unintentionally progressing episode. [...] Similarly, unin-
tentional mind-wandering can manifest as an intended episode of mind-wandering
that has gone beyond an intended stopping point” (p. 9). The control over the distri-
bution of attentional resources might dynamically change over time. Elucidating
these processes can improve our theoretical understanding of the interactions
between MW and creativity and it will be a very important avenue for future research.

Future studies on the association between MW and creativity will benefit from
the adoption of a neuro-phenomenological approach, that combines first-person
measures/experience sampling of MW and creativity processes with measures of
neural activity. Clarifying how the different types of MW and subprocesses of cre-
ative thinking interact in our brain could improve our understanding of the func-
tional roles of MW in creativity. In particular, exploring the association between
MW and the alpha brain activity emerging as central during the ideational phase of
the creative thinking process (Benedek et al. 2014, 2016) could potentially explain
whether the internally directed processes characterizing this creative phase are asso-
ciated to the mental mechanism of wandering in “one’s private thoughts and
feelings”(Smallwood et al. 2007, p. 818).

Beyond having important theoretical implications, these fine-grained neurocog-
nitive look at MW and creativity will have also important implications for applied
research in educational and professional (i.e., workplace) contexts. For a long time,
research on MW has focused almost exclusively on detrimental effects of MW in
educational/learning and professional contexts (e.g. Risko et al. 2012; Smallwood
et al. 2011). Mind wandering during lectures has been investigated with laboratory
studies, presenting thought probes during video-recorded lectures (e.g., Risko et al.
2012; Szpunar et al. 2013) and with classroom studies, presenting thought probes
during lectures, and other class-related activities (e.g., discussions, problem-solving
activities, students presentation).

Globally, these studies have shown that frequent MW during lectures is associ-
ated with decreased lecture quiz scores (r = .32, Risko et al. 2012) and impaired
later retention of information from the lecture (e.g., Lindquist and McLean 2011;
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see Schacter and Szpunar 2015 for a review). Although the frequency of MW has
been found to be reduced during more engaging “active learning situations” (e.g.,
problem-based small-group discussions), it occurs also during these activities
15-25% of the time (e.g., Geerlings 1994). On the basis of these findings, applied
research aimed at developing methods (e.g., mindfulness meditation) and educa-
tional practices (i.e., taking notes, interpolated memory tests) to reduce MW during
lessons (see for a discussion, Kane et al. 2017).

However, recent studies have shown that not all types of MW have the same
effects on learning performance. For example, in a very recent study Kane et al.
(2017) have found that off-task thoughts which are not focused on the here-and-now
of the ongoing lecture but related to the lecture topics (e.g., thoughts related to the
course themes) positively predicted learning (r = .26, with scores on the post-test).
The only study (Wammes et al. 2016) in which intentional and spontaneous MW
were assessed separately reported that rates of intentional MW negatively correlated
with quiz scores at the end of the lecture (r = —.21) whereas rates of spontaneous
MW correlated with final exam score (r = —.20), suggesting that the two types of
MW might have different effects on learning performance.

Moreover, all these studies focused on the effects of MW during a lecture on
learning performance of the lecture contents, and they did not investigate whether
trainings of MW might have more general beneficial effects on academic achieve-
ment and scholastic success in educationally relevant contexts.

To this regard, our findings on the association between MW and creativity high-
light the importance for future research to examine the possibility of developing
methods to increase MW under certain conditions and to study the effects of this
increase on the creative performance and academic achievement.

For example, future studies should investigate whether MW trainings, in which
students learn making room for intentional MW during monotonous and repetitive
tasks, might increase both the level of meta-awareness and control over MW and
their creative performance. Moreover, given the positive association between cre-
ative thinking abilities and academic achievement (Beghetto 2016; Gajda et al.
2017), training intentional MW might also indirectly affect scholastic success,
through the mediation of enhanced creative ideation.

This approach however can only be assumed adopting a dynamic framework to
the study of creativity and MW, which does not consider the two phenomena as
static mono-dimensional constructs, but as complex thinking processes which
mutually and dynamically define each other.
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Chapter 15 )
From Dynamic Processes to a Dynamic
Creative Process

Check for
updates

Marion Botella and Todd Lubart

Abstract Since Wallas’ (The art of thought. Harcourt, Brace and Company,
New York, 1926) four-stage model, the sequential perspective on the creative pro-
cess may be questioned. The creative process as a dynamic phenomenon is exam-
ined in this chapter. In order to understand how the creative process is dynamic, we
start by examining the nature of dynamic processes in other fields such as education,
cognitive science, health and social psychology. Based on the understanding of
these dynamic processes, we develop hypotheses and observations on the dynamics
of the creative process. This approach involves new methods to assess the complex-
ity of the creative process.

15.1 Introduction

The creative process corresponds to “a succession of thoughts and actions that leads
to original and adapted creations” (Lubart et al. 2015, p. 111). Two levels can be
used to describe it (Botella et al. 2016): the micro level, which describes the mecha-
nisms underlying the generation of ideas such as associative, divergent and conver-
gent thinking (Guilford 1950; Martindale 1981, 1999; Mumford and Porter 1999;
Runco 1991, 1999; Simonton 1980, 1990, 1999); and the macro level, which refers
to the major stages of the process sequence (Amabile 1988; Busse and Mansfield
1980; Carson 1999; Doyle 1998; Goswami 1996; Lubart 2000-2001; Ochse 1990;
Osborn 1953; Runco and Dow 1999; Treffinger 1995). However, authors do not
agree on the name of stages, their number (from 3 to 9 stages) and their sequence.
The most common model is also one of the first: the four-stage model of Wallas
(1926) with preparation, incubation, illumination and verification. Cropley and
Cropley (2012) note that the original version included seven stages: preparation,
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activation, generation, illumination, verification, communication and validation;
and Sadler-Smith (2016) notes five stages, adding an intimation stage between incu-
bation and illumination.

Even if there is still no consensus in the scientific literature, authors have explored
factors involved in the creative process. These process dimensions include domain
knowledge or expertise, personal motivation, personality characteristics, personal
feelings, emotions and affects, product constraints, and environmental characteris-
tics (Cropley et al. 2013; Runco and Dow 1999; Russ 1999; Shaw 1989, 1994).

15.1.1 What Is Dynamic?

Etymologically, the word “dynamic” comes from the Greek dynamikés. The adjec-
tive “dynamic” refers to a force, power or motion characterized by or producing
change or progress; especially one that motivates, affects development or stability;
thus, dynamic is opposed to static.

Is the creative process dynamic? From 1935, Patrick in her descriptive studies of
artists, scientists and other engaged in creative work noted overlaps between Wallas’
stages, especially between preparation and incubation (Patrick 1935, 1937, 1938).
Vinacke (1952) believed that individuals can go back and move quickly from one
stage to another, sometimes giving free rein to their thoughts and other times relying
on their critical thinking. According to Vinacke, the ability to move from one stage
to another of the creative process is essential, probably facilitating access to cogni-
tive and affective processes. Armbruster (1989) even considered “there is a danger
in using Wallas’s model, because it implies that the process of creativity is linear”
(p-178); the creative process is much more interactive and redundant. There is com-
munication between the stages. Krashen (1984) found that the best writers do not
follow a linear approach, but have many feedback loops returning to previous steps.
In 1981, Ainsworth-Land (1981) was the first to title a paper “The dynamics of the
creative process”. To answer the question of whether the creative process is dynamic,
we will first explore some dynamic processes in diverse fields such as education,
cognitive sciences, health psychology and social psychology. The goal here is to
explore the nature of dynamic processes and then bring this to bear on the creative
process in order to define better and specify what is a dynamic creative process.

15.2 Dynamic Processes

Simonton (2001) described talent development as a dynamic process, based on the
combination of multiple components such as physical, physiological, cognitive and
dispositional traits. According to Simonton (2001), the domain-specific manifesta-
tion of talent will be due to the varieties of combinations of genetic components.
Thus, individuals with very different profiles can have the same talent. Considering
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the non-additive (but multiplicative) emergent combination of the components,
Simonton (2001) suggested that exceptional talent would be extremely rare and
exhibit a skewed distribution. Based on empirical evidence from Waller et al. (1993),
Simonton (2001) postulated that talent shows low heritability. In this approach, the
dynamic process is a combination of multiple components.

15.2.1 Dynamic Learning

In a recent case study, learning a foreign language was described as a dynamic pro-
cess and analyzed based on Complex Dynamic Systems (Sun et al. 2016). The
authors explained that children’s developmental learning is not linear but involves
complex interactions with the environment. Based on previous work (Molenaar
2013; Molenaar and Campbell 2009; Van Geert and Steenbeek 2005) and the
Complex Dynamic Systems perspective, Sun and collaborators (2016) argued that
development is a real-time self-organizing process in which the system evolves
from successive interaction of fluctuation and stability. Especially considering the
learning of a foreign language, the authors described it as an open dynamic lan-
guage characterized by a dependence on initial conditions, complete interconnect-
edness between various components, non-linearity, internal reorganization (learning
capacity and adaptability for example), environmental interaction, internal and
external resources (such as input from the teacher), attractor states, iteration, varia-
tion and emergent properties. In their case study, a 3-year-old boy during his first
5 months, named Jimmy, was observed. In the beginning, Jimmy used mainly body
language to be understood. Then, over time, Jimmy started to be more flexible,
using a verbal response and nonverbal behaviors. Sun and collaborators (2016)
illustrated the flexibility and adaptation to the environment by the fact that Jimmy
changed his developmental trajectory when a new teacher came. The verbal
responses of Jimmy were also influenced by the teacher’s repetitions. For Sun and
collaborators (2016), a dynamic process is thus characterized by its regularity, com-
plexity, and flexibility.

15.2.2 In Cognitive Science

Ward and Wickes (2009) considered that graded category structure is dynamic
through the accessibility of exemplars and the rating of typicality. They examined
this dynamic process manipulating the accessibility of exemplars. In this study, 228
students had to complete a 20-item pleasantness rating task with 5 fruits, 5 tools and
10 filler items. Then, participants had to complete a creative generation task in
which they had either to imagine a fruit from another planet or to imagine a tool
used by an intelligent species on another planet. Results indicated a primed acces-
sibility effect: participants reported more fruits than tools when they had to imagine
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an alien fruit whereas they reported more tools than fruits when they had to imagine
an alien tool. Indeed, Ward and Wickes (2009) showed the dynamics of category
structure and its influence on creative generation. As it is possible to manipulate the
accessibility of exemplars (primed effect), graded category structure is considered
dynamic rather than static.

15.2.3 In Health Psychology

Yaniv (2012) described role reversal as a dynamic phenomenon. Role reversal is a
method used in psychotherapeutic interaction to help two individuals to understand
the point of view of the other, switching their role. Based on Kellermann (1994),
Yaniv (2012) underlined the dynamics and interaction between the three stages of
the role reversal process (empathic role taking, action reproduction and role feed-
back). For him, these three stages are interdependent. In the first, empathic role
taking, individuals start to imitate the other from superficial imitation to a deeper
and personal imitation. Then, in the action reproduction stage, individuals try to
reproduce with their own subjectivity the other. Finally, in the last stage of role
feedback, individuals exchange on how each other is seen. The work by Yaniv
(2011) suggests that the dynamics of this process will be due to the involvement of
empathy and creativity. Indeed, empathy activates self-other awareness and self-
regulation of emotions and creativity inhibits partially focused attention. Both com-
bined contribute to the dynamics of the role reversal process.

15.2.4 In Social Psychology

Leadership Foti et al. (2008) considered leadership perception as a dynamic phe-
nomenon because of several factors such as “cognitive knowledge structures of fol-
lowers, the context in which leader behaviors are embedded, and multiple pieces of
information occurring simultaneously and over time” (p. 178). For these authors, the
dynamics of leadership perception could be explained by connectionist and catas-
trophe theories. The connectionist approach is mainly used to model social stereo-
types, leadership perceptions and skills. Each element of knowledge is not isolated
but connected to many others. So, this theory explains that representations of leader-
ship from memory are not static but constantly recreated based on the representa-
tions activated by all the interconnected elements and the context. Additionally,
catastrophe theory explains the attractions and trajectories between the mental rep-
resentations. According to this theory, the representation can fluctuate across time.

Dynamic Collaborative Process Multiparty collaboration operates when parties
are able to see the problem from another point of view and to go through it to search
for a solution (Gray 1989). The psychodynamics of collaborative processes was also
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studied (Prins 2006), considering the mutual influence of organizational structure
on and by individual and collective processes. Prins (2006) analyzed the dynamic
process “by taking into account subjective data, observations, as well as the context
and history of the collaborative and its partners” (p. 351). Based on the scientific
literacy, Prins (2006) considered that understanding the dynamics of such a process
involves studying simultaneously the system and world views, objective and subjec-
tive experiences, accepting the ambiguity of the process studied. In her case study,
Prins (2006) observed a group developing network organization in the domain of
foster care during 1 year. She showed that each member had a specific point of view
on the project and its outcome. Every interaction and meeting contributes to the
subjectivity of participants and the collaboration, leading to evaluate each partici-
pant and also the dynamics of the group. The dynamic emerges from mutual influ-
ences between network’s elements.

Bakker et al. (2013) studied the dynamics of creative project teams according to
the time frame. In this experiment, the authors constructed teams of three students
working together during 45 min to complete a creative project. Then the teams were
randomly assigned to two experimental groups: either the team members will never
work again together or they will work all together during the 1 year program.
Students were informed about the assigned groups before the 45 min first task.
Bakker and collaborators (2013) assessed the time orientation, task immersion,
team conflict and cohesion, and processing of information at the end of the first task.
The results showed that, compared to teams with longer time frame, teams with
shorter time frame were more oriented toward the present, less immersed in the
task, showed a tendency (p < .10) to prefer heuristic processing, and had less team
conflict. So, Bakker and collaborators (2013) found different team dynamics during
creative project work according to the time frame. In this paper, authors did not
indicate if the order of the work process varies according to the time frame. However,
Bakker and collaborators (2013) considered that the possibility to change the group
collaboration by manipulating the time frame was a sign of a dynamic process.

15.2.5 In Others Fields

Entrepreneurship For Engel et al. (2017) entrepreneurial networking occurs in
conditions of uncertainty because every action changes the network. So, the authors
“encourage more research on the dynamic and reciprocal influence between indi-
vidual cognition and actions, social networks, and entrepreneurial outcomes”
(p- 36). Based on a large literature review, they proposed a dynamic process model
of entrepreneurial networking under uncertainty including three parts (entrepre-
neurial uncertainty evaluation, effectual networking, and networking outcomes).
Each part can be influenced by exogenous unexpected contingences. They include
also interactions between subcomponents (for example the perceived ambiguity of
networking goals interacted with venture goals). Another interesting proposal was a
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cyclical model of goal convergence and means explanations from networking out-
comes and entrepreneurial uncertainty evaluation. In this work, a dynamic process
corresponds to cycles, interactions between parts (or subparts), several possible
ways in the process and involvement of individual cognition, actions, networks and
outcomes. Engel et al. (2017) illustrated their approach using the example from
Ohanian (2014) with “Reddit”, which is a startup that recently grew to over 175
million regular monthly users, when the founders of the start-up interacted with
investors, who required them to develop a very different idea from their initial one.

Socio-Economic In the economic field, Fusari (2005) argued that the economy is
dynamic through innovation, adaptation for profit, and uncertainty. Another dynamic
process is the contingent valuation, which is a popular method to evaluate environ-
mental goods in economics (Tisdell et al. 2008). For them, the dynamics in contin-
gent valuation refers to the moment when individuals change their “willingness to
pay” response according to the “environmental good (information provision), expe-
riencing the good, and the lapse of time (memory decay) within a single valuation
project in a continuous sequence” (p. 1444). In this study, Tisdell, and collaborators
(2008) tested how much Australian people will to pay to save a mahogany glider
without any information about it (Survey I: $24.99), and after information provision
by a lecturer (Survey II: $35.67; t = —1.52, p = 0.065). They tested also an experi-
enced good with participants visiting a park and seeing (or not) the mahogany
glider. Results indicate a significant increase of “willingness to pay” when partici-
pants saw the glider but a no significant increase when they did not. This illustrates
an interactive dynamic which influences attribution of value.

15.2.6 In Aesthetic and Creative Fields

Aesthetics Carbon (2010, 2011) examined the dynamics of aesthetic appreciation
using the example of car exteriors; the results showed a dynamic aesthetic apprecia-
tion linked to curvature ratings of the cars between 1950 and 1999. In 2011, Carbon
considered the dynamics of this phenomenon in terms of a highly flexible mecha-
nism explaining why “we can adapt to an ever-changing world” (p. 711) and why
“we can identify “streams”, “movements” or “periods”.” (p.711). He proposed a
two-step model with a first stage of confrontation with many innovative exemplars
and a second step based on adaptation of them. The dynamic aspect in this model is
that the “end” of the aesthetic appreciation process is not really an end. For Carbon
(2011), it is just a temporary state (taste) that leads to cycle to a new process: “this
process is a dynamic one that never reaches full stability, as experience with new
stimuli will always start and revive the process again” (p.715). To illustrate the
change of curvature, Carbon (2010) used the example of the Volkswagen Beetle
(1960; high curvature) which moved into the Golf I (1974; low curvature) and then
Golf V (2003; high curvature again).
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Dynamics of Emotions The dynamic relation between emotions and creativity
was studied in a game playing situation (Yeh et al. 2016). In this empirical study, the
emotions of 266 undergraduates were assessed before and during game play in term
of valence (positive or negative), activation (high or low), and regulatory focus (pre-
vention with an expanded attentional scope or promotion with a constricted atten-
tional scope). Regression analyses showed that baseline emotions could not predict
creativity; but emotions experienced during the game did. In particular, positive
emotions associated with a high activation and a promotion focus facilitated cre-
ative thinking whereas negative emotions associated also with a high activation and
a promotion focus decreased performance. In this study, the dynamic aspect refers
to emotions during game playing, which are more predictable of creativity than
emotions at the baseline.

Dynamic External Support Pearson and collaborators considered that creative
mental imagery is a dynamic process (Pearson et al. 1999, 2013; Pearson and Logie
2000). In 2015, Pearson and Logie tested the involvement of mental imagery pro-
cess in creative synthesis through internal and external representations with static or
dynamic sketches. In the creative synthesis task, all participants had to follow the
verbal instructions to combine letters, symbols and/or number into a new pattern
during 6 trials (for example, combine rotated D and J into umbrella). Authors
designed four conditions (16 participants per condition): imagery alone (internal
representation), drawing-in-air (participants draw with the finger in the air), sketch-
ing (external static representation in which participants actually draw on a blank
paper) and graphic package use (external dynamic representation using a computer
software allowing participants to generate, to rotate, to size the symbols). Participants
in the dynamic support condition identified correctly more patterns than in others
conditions. Pearson and Logie (2015) explained this result by a reduction in work-
ing memory load and by a “greater superiority of external representations for sup-
porting changes to the frame of reference in which synthesized patterns are
interpreted” (p. 106). In this study, the dynamic aspect is the possibility to external-
ize the creation of mental image through software, and so, the possibility to manipu-
late directly the image during its creation.

15.3 Dynamic Creative Processes

Now that we have seen examples of dynamic processes relevant to research on cre-
ativity, we will present some models that focus on creativity. Then, we discuss the
creative process in terms of a dynamic phenomenon.
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15.3.1 Dynamic Definition of Creativity

Recently, Corazza (2016) proposed a variant to the standard definition of creativity
which initially includes only originality and effectiveness. Based on the fact that the
product of the creative process can be inconclusive at one time but considered cre-
ative later, Corazza (2016) added “potential” offering a dynamic definition of cre-
ative: “creativity requires potential originality and effectiveness” (p. 262). This
addition makes an important point suggesting that a product is not necessarily fin-
ished but it can be a part of a more global creative process as well and can be
reevaluated later by estimators. If we combined several definitions of elements of
creativity, proposed by Corazza (2016), the creative process is “a process enacted by
an agent (a single individual or a group of individuals) in the pursuit of its creative
goals (the intention to generate items, pertaining to a specific portion of a knowl-
edge domain at a defined time, showing originality and effectiveness)” (p. 263). So,
according to this definition of creativity and especially in terms of the creative pro-
cess, the dynamic aspect here comes from the inclusion of the temporal
dimension.

15.3.2 Emotional Resonance Model

The emotional resonance model (Lubart and Getz 1997) proposes that the emo-
tional aspects of past experiences contribute to access and create associations of
concepts. There is an emotional substratum of psychic life — always present and
more or less active — that colors our perceptions, our decisions, the memory we have
of people we meet, situations lived and objects used in our activities. The emotional
resonance model has three components: (1) endocepts, which represent idiosyn-
cratic emotions experienced and attached to concepts or representations in memory;
(2) an automatic resonance mechanism, which propagates the emotional profile of
an endocept through memory and activates other endocepts; (3) a resonance detec-
tion threshold, which determines whether a resonance-activated endocept (as well
as the concept or representation to which it is attached) enters working memory.

Each concept or representation in memory is associated with traces correspond-
ing to the emotional experiences experienced by the individual. These traces, called
“endocepts” (Arieti 1976; Averill and Nunley 1992), encode idiosyncratic emotions
related to concepts, images representing objects, people or situations. These repre-
sentations are individualized and multidimensional. For example, if the concept
“elevator” is activated in memory, its mental representation may be associated with
a mixture of boredom, anxiety, fear, or any other type of emotion related to the
experiences in elevators.

An endocept is activated when the concept and/or image to which it is linked is
also activated. The activation of an endocept propagates the emotional tone of the
latter as a wave through memory, following routes which are distinct from those of
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cognitive associative networks. If the profile of another endocept is close to the
propagated profile, the two endocepts will resonate; the resonance force of each
endocept depends on the similarity of its multidimensional emotional profile with
that of the transmitter endocept attached to the initial concept. The fact that the reso-
nance between two endocepts is accessible to working memory depends on the
sensitivity of the individual to his/her own emotions and the resonance force
between two endocepts. For example, an individual who has a high detection thresh-
old may have as much difficulty detecting a link with a strongly resonant endocept
as someone who has a low threshold for an endocept that is weakly resonant. Once
detected, resonance allows the establishment of an association between two emo-
tionally close concepts, which may otherwise be cognitively distant. The emotional
resonance model leads to the creation of an association between a source concept
(activated during a task) and another concept that is linked to it in an endoceptual
way. From this core, it is possible to develop forms of associations which may be
quite idiosyncratic, and therefore original. The dynamic aspect is the creation of
transitory resonance patterns, which arise naturally when a concept is activated dur-
ing problem solving activities.

15.3.3 The Bumper Effect

Greeley (1977) described the dynamics of the bumper effect in the creative process.
The Bumper Effect Dynamic (BED) corresponds to a subconscious fit to the inter-
nal order and/or conception of the creator. Greeley described this effect as follows:
“when you are composing a poem and write a word which stops the movement of
thought so you cannot proceed, you cross out that word or sentence, and continue
with the thought movement in a different direction. It is as if a” bumper* were pre-
venting you from going astray by guiding and keeping you on the correct path”
(p. 261). Here, the author did not explain if the entire creative process is dynamic
but he considered that a part, at least, is.

15.3.4 Cycles of Experimentation

Roels (2014) explored the creative process of eight music composers, taking par-
ticularly one as an example with pre and post- interviews after the performance. The
author considered “experimentation to be a dynamic and transformation between
mind and matter” (p. 229). Experimentation involves combining emotional and cog-
nitive processes with actions. The dynamics of the creative process appears when a
composer changes ideas (“what the composer thinks, imagines, and feels while
composing also changes during the creative process”, p. 230), visible through the
traces of the actions. According to Roels (2014), to examine one isolated experi-
mentation leads to “absurd observations” (p. 234) and researchers have to observe a
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cycle of experiments. For example, the first version of the case study described was
to compose a lamento; the second version was still a lamento but with a slower
tempo written through a paper sketch; the third version was a digital copy of the
previous one; the fourth version add a viola da gamba; and the final version
exchanged it with a cello solo. Roels (2014) explained that the modifications of the
production were not very important for this composer maybe because the composer
used this composition more as a technical exercise rather than a real composition
explaining why the composer did not experiment a lot.

15.3.5 Dynamics of Divergent Thinking

Hass (2017) considered that participants do not complete linearly divergent thinking
tasks of alternative uses. The “participants’ cognition is dynamic” (p. 234) due to
the semantic retrieval process itself. To support this idea, Hass (2017) investigated
responses of 226 undergraduates on four thinking tasks of alternative uses. Results
highlighted the semantic distance at the beginning of the iteration process to find an
original and novel answer. The study suggests that divergent thinking is not linear
and the creative process involves divergent thinking. This result was also confirmed
by dynamic interactions between brain regions (Beaty et al. 2015), especially
default and control networks (Beaty et al. 2016).

15.3.6 Dynamics of Narrative Writing

Some authors examined the dynamics of narrative writing by logging key strokes
(von Koss Torkildsen et al. 2016). The dynamics of the process appears in transcrip-
tion fluency, pausing and revisions. For example, studying 42 elementary children,
von Koss Torkildsen and collaborators (von Koss Torkildsen et al. 2016) showed
that a large majority of children made local revisions directly on the word as they
were typing it. Moreover, the better stories were written by children who transcribed
faster and made the most revisions. This study suggests that the dynamics of narra-
tive writing can be linked to the creativity of productions.

15.3.7 Dynamic Creative Process

Lubart (2009) examined creative writing and the role of evaluation of ideas in the
creative process of composing a story. University students wrote a story based on a
title and the creativity of the productions were rated by experienced judges. During
the student’s creative process, students received prompts to evaluate their ideas as
they were working. These evaluative moments occurred either early in the work
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process, late, or at an even pace. The results indicated that early evaluation of work
in progress, by the student creators themselves, was linked to more creative stories
compared to later evaluations, evenly-paced evaluations or random evaluation in a
control condition. In a follow-up study, using naturally-occurring differences in
evaluation during story generation, the same benefits for those who engage in early
evaluation were observed. These findings suggest that the moment when a sub-
process of creative thinking occurs can on average lead to more creative produc-
tions. In the case of university students completing a writing task, it is likely that
early evaluation led them to recognize that their initial idea was weak or flawed and
to make an effort to improve their basic storyline. Thus, the moment when certain
sub-processes occur can provoke a dynamic that favors originality.

Since 2011, we have been studying the dynamics of the creative process in art
(Botella et al. 2011, 2013), in scriptwriting (Bourgeois-Bougrine et al. 2014), in
science-engineering (Peilloux and Botella 2016), design (Botella and Lubart 2015),
and music (Glaveanu et al. 2013). Through interviews of experts in various creative
fields (Glaveanu et al. 2013), we noted that interviewees had many difficulties to
describe their creative process. They can explain the stages, the factors involved in
it, but it seems very hard to relate how these stages interact, describe their co-
occurrence or mutual influences and success factors linked to the process dynamics.
In general, a dynamic creative process occurs when the stages are not sequential;
creators “‘can return to “previous” stages of the process or engage several stages at
the same time” (Botella et al. 2011).

We observed, as well, the dynamics of the creative process of art, design and
science-engineering students when they had to create for their school projects
(Botella and Lubart 2015). In this article, we observed that in all three domains, the
creative process is dynamic, stages interact with each other (to define the problem
and to search for documents), feedback is possible (from the reflection stage in
which participants ask and interact with the work to the definition stage) and the
time passed in each stage varies between domains (over time, design students
marked the stage of divergent thinking 47% of the global time whereas science-
engineering students reported it 29%). Following these studies, we suggested that
the dynamics of the creative process can be assessed by repeated self-report of what
participants do when creating, using a creative process report diary. In this diary,
individuals describe their experience of the creative process by marking what
stage(s) they are doing at a specific time (Botella et al. 2017).

15.4 Discussion

In this chapter, several dynamic processes within and outside the creative research
field were presented. To begin, it is interesting to note that even if several studies
referred to the term “dynamic”, it is still not clearly explained. If we try to resume
all the examples of dynamic processes, we find that several authors saw it as a com-
ponent of the process itself (Fusari 2005; Hass 2017; von Koss Torkildsen et al.
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2016). For Fusari (2005), economy is a dynamic process through innovation, adap-
tation for profit, and uncertainty; for Hass (2017), the dynamics of divergent think-
ing is due to the semantic retrieval itself; and for von Koss Torkildsen et al. (2016),
the dynamics of the narrative writing appears in transcription fluency, pausing and
revisions. A process can also be dynamic according to the accessibility and rating of
its components (Ward and Wickes 2009). For others, a process is dynamic because
of the combination of multiple components (Simonton 2001; Sun et al. 2016; Yaniv
2012).

Sun and collaborators (2016) proposed that a dynamic process occurs in real-
time, and is self-organizing, evolving from successive complex interactions with the
environment. This concept of a dynamic interaction between a person and his/her
environment was sketched in early work by Kurt Lewin (1935). In the same vein,
Prins (2006) defined a dynamic collaborative process by the mutual influence of
organizational structure on and by individual and collective processes. This idea is
echoed in Gruber’s (1988, 1989) evolving systems approach to creativity, with
ongoing interactions between a person’s knowledge, purpose and affect “sub-
systems” which may amplify deviations and favor unique, original behavior.
Furthermore, a dynamic process occurs within a temporal frame (Bakker et al.
2013; Corazza 2016) and depends on various information that is available simulta-
neously and unfolding over time (Foti et al. 2008). Nevertheless, Carbon (2010,
2011) suggested that the “end” is just a temporary state that can move to a new
process due to new stimuli. So, a dynamic process is cyclic (Carbon 2010, 2011,
2012; Engel et al. 2017; Roels 2014).

According to all these authors, we can propose a definition of the term “dynamic”
for the creative process: the creative process is dynamic by its components itself,
their organization, their combination, the successive interactions it maintains
with the environment, the unfolding nature of a phenomenon over time and its
cyclical nature. So, a dynamic creative process is opposed to static and linear pro-
cess (see Fig. 15.1). In Fig. 15.1, we contrast an essentially linear description of the
creative process such as Wallas (1926) with a more dynamic description such as
Botella et al. (2011). Here, we see clearly that linearity involves moving from one
stage to another without any other possible way whereas a dynamic description
involves many interactions between stages.

From this definition, we can consider that stages of the creative process occur in
a dynamic way and interact with each other. The stages of the creative process cor-
respond to micro-processes and their organization and combination correspond to a
macro-process (Botella et al. 2016). The successive interactions with the environ-
ment and the time frame reinforce the importance of developing tools such as the
Creative process Report Diary. Indeed, the CRD respects ecological validity —
avoiding, as far as possible, placing the individual in “artificial” conditions (Brewer
2000) — and takes into account the time frame by repeated measures.
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Fig. 15.1 Contrast between a linear approach (Wallas 1926) and a dynamic approach of the cre-
ative process (Botella et al. 2011)

Note. In the dynamic model, the solid lines indicate the main transitions observed with art
students between the stages; dotted lines indicate frequent transitions (Botella et al. 2011).

15.5 Conclusion

From the presentation of some dynamic processes in diverse fields such as educa-
tion, cognitive sciences, health psychology and social psychology and with a defini-
tion of what is a dynamic creative process, we can now formulate suggestions for
educational practice:

— The creative process is not linear and Krashen (1984) found that the best writers
do not follow a linear approach. Additionally, the better stories were written by
participants who transcribed faster and made the most revisions (Lubart 2009;
von Koss Torkildsen et al. 2016). According to these considerations, an educa-
tional practice could be to invite students to produce quickly something and to
work again after to specify their idea by going back to previous stages. Combining
emotional and cognitive processes, the teacher could provide cycles of experi-
mentation to students (Roels 2014).

- For Carbon (2010, 2011), aesthetic appreciation is just a temporary state that
leads to a new process. In this way, the teacher could invite the students to rein-
vest old products, to reevaluate them or to use them as a source of inspiration.

- The dynamic creative process is a combination of multiple components.
Developing creativity could involve enhancing factors such as domain knowl-
edge or expertise, personal motivation, personality characteristics, personal feel-
ings, emotions and affects, product constraints, and environmental characteristics
(Cropley et al. 2013; Runco and Dow 1999; Russ 1999; Shaw 1989, 1994), based
on a multivariate approach (Lubart et al. 2015). Considering more especially the
emotional resonance model (Lubart and Getz 1997), another suggestion for
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educational practice would be the generation of emotions to facilitate the activa-
tion of endocepts and the association of ideas. In the same vein, Yeh and collabo-
rators (2016) showed that positive emotions associated with a high activation and
a promotion focus facilitated creative thinking. A part of the training could be
dedicated to training emotions. Corazza (2016) has already proposed to develop
an educational program on frustration from the inconclusiveness of the process.

- Because the dynamics of the creative process are too difficult to explain directly
in interviews with the creator, researchers could use Creative process Report
Diary (CRD) to improve knowledge on it. The CRD could also be used in class
when pupils or students are creating to improve their metacognition about their
own process. It is an easy tool to implement with adults (Botella and Lubart
2015; Botella et al. 2011) and even with pupils when it is presented visually with
pictures (Didier et al. 2016). More globally, the use of tool could be a way to
enhance the teaching of creativity. Pearson and Logie (2015) had shown that
software externalizing the creation of mental images reduce working memory.

— Sun and collaborators (2016) described a process evolving from successive inter-
action of fluctuation and stability. In the same vein, Foti and collaborators (2008)
described the perception of leadership by information occurring simultaneously
and over time. The Bumper Effect Dynamic (Greeley 1977) prevents individuals
from going astray by guiding and keeping them on the correct path. Based on
these studies, we can imagine the teacher offering help when the process is too
stable, by adding other constraints, by stopping an incorrect path, or changing
the rhythm of the class for example.

- Based on Ward and Wickes (2009), the teacher could adjust the information
given at the beginning of the teaching session to activate the accessibility of
exemplars. The teacher could also propose exercises favoring the semantic dis-
tance between ideas (Hass 2017). More globally, based on the work of Tisdell
and collaborators (2008), teachers could provide only a little information about
the theme of the program, invite a lecturer or propose a living experience to
encourage students to generate ideas and to be involved.

- Based on Yaniv’s (2012) work on psychotherapeutic interactions, role reversal
could be a method to help individuals to understand the creative process of oth-
ers. As described by the author, first, the creator starts to imitate the other; sec-
ond, the creator tries to reproduce the other with his or her own subjectivity; and
finally, the creator exchanges the creative process. A better understanding of the
creative process of others could give some ideas to improve one’s own process.

— The creator is not alone during the creative process, especially in learning con-
texts. The teacher could invite students to enhance their social networks outside
the class (Engel et al. 2017) or to collaborate during the class (Gray 1989).
Moreover, the teacher could use constraints as Bakker and collaborators (2013)
who proposed that team members will not work together again or that they will
work all together during a 1 year program.

To conclude, the linear 4-stage model of the creative process (Wallas 1926)
seems far from dynamic. However, the creative process appears to have an important
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dynamic structure. It is challenging to specify the components of the creative pro-
cess, their organization, their combination, how they are influenced by the environ-
ment according to the time frame and also according to the creative domain studied.
We suggest, however, that this dynamic approach is needed to capture the complex,
idiosyncratic and seemingly unpredictable nature of the creative process and to
develop potentially original and effective training.
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Chapter 16
Navigating the Ideology of Creativity
in Education

Michael Hanchett Hanson

Abstract A growing number of scholars have come to see creativity, not as a trait
or force or process, but as ideology — a set of seldom questioned values and assump-
tions about individuals and change that characterizes our time while unifying and
reinforcing other ideological concepts, such as individualism and neophilia. What
does this ideology look like in education? Can educators manage its impact, and
even influence its meaning? In other words, inevitably working from within our
ideology of creativity, what moves are available once we are aware of the stakes?

This chapter provides two examples of how the ideology of creativity can affect
education. Then potential next steps in managing the ideology and influencing its
development are proposed: adopting frameworks that promote participatory creativ-
ity, ensuring that analysis of complex systems is taught effectively and studying
famous creative people with a broader social lens. This is a suggestive, not compre-
hensive, list. A form of creativity itself, this work will have to emerge from the
complex interactions that constitute, maintain and drive both creativity research and
education. More important than any specific recommendation, though, is awareness
of the ideology — being attuned to the issues and discussing them.

16.1 Navigating the Ideology of Creativity in Education

A former graduate student contacts her professor (the author), a specialist in cre-
ative development to ask advice concerning her daughter. The teenager is a straight-
A student and loves school. Her mother has been called to a special teacher
conference, though, because the girl does not perform well during brainstorming
sessions and, overall, her projects are not considered sufficiently creative. As a
result of the conference, the mother and daughter are upset about the “poor perfor-
mance” and wondering how to “help” the girl.
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Similarly, one of the respondents to E. Paul Torrance’s longitudinal study on
divergent thinking reported hating to receive the follow-up questionnaires as an
adult. (The study has currently tracked for 50 years a portion of the elementary
school students who took Torrance’s divergent thinking tests from 1958—1964.) This
woman had earned a PhD and two post-doctoral fellowships and worked as a sci-
entific researcher. She had solved difficult problems in her field. As a child, though,
she had found the divergent thinking tests frustrating and, in spite of her success,
continued to feel insecure because she considered herself “very uncreative”
(Torrance 2002, p. 2).

A successful entrepreneur comes to the author seeking advice. He made his for-
tune in an industry not related to education. He now wants to turn his attention to
changing education through technology — making it creative! During the discus-
sion, he explains that he has a diagnosed learning disability and never finished his
own education. His goal is not to help schools simply accommodate students who
might be challenged like him but to revolutionize education writ large. (There have
been multiple versions of this kind of revenge on education discussion over the
years.)

An article describing the DIY (do it yourself) educational movement, a project-
based educational approach, quotes a psychologist as bemoaning the fact that cur-
rent education does not teach children how to make things but instead how to be
“scholars in the narrowest sense of the word, meaning someone who spends their
time reading and writing. Of course, most people are not scholars. We survive by
doing things” (Frauenfelder 2010, p. 44).

16.2 Creativity as Ideology

These stories reflect assumptions that everyone should be creative and, as expressed
in much of the overall discourse on creativity, the more creativity the better. These
assumptions have come with implicit, and often explicit, contempt for those who
are not obviously creative, such as “scholars’” or non-creative good students, virtuo-
sos or historians — the people who maintain standards so that there is something for
creative people to change. One is reminded of the Kurt Vonnegut (1990) quote:
“Another flaw in human character is that everybody wants to build and nobody
wants to do maintenance” (p. 238).

A striking aspect of these stories is how, without reflection, they make sense in
the current rhetorical zeitgeist. The intelligent mother with her honors-student
daughter did not react by laughing in the teacher’s face. Why would an education
system try to make the best students into failures? Somehow, not being sufficiently
creative — measured in part by brainstorming participation! — seemed ominous and
dangerous. (See further discussion of the danger of making students into failures in
the quest for creativity in the classroom in Clapp 2017.)

First-glance validity may be the most striking aspect of the last vignette as well.
The psychologist is quoted as juxtaposing scholarship to how most people learn,
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throwing in human survival for good measure. The descriptor of a scholar as “some-
one who spends their time reading and writing” seems reasonable until one is
reminded of what daily life is actually like in the twenty-first century. Even 8 years
ago, huge numbers of people, from executives to managers to clerical staffs, spent
most of their days in front of screens reading and writing. Indeed, more than ever
before in history, across the planet people were involved daily in the even more
“scholarly” activity of searching for, evaluating and disseminating information. Of
course, project-based learning is often a crucial aspect of good education, but juxta-
posing it to scholarship does not make sense for education or for the world today.

There is a strong whiff of ideology in these examples. At least, they seem ideological
in the everyday sense of powerful and unquestioned assumptions about how the world
works which, at least at times, serves as smoke screen for questionable ends. Creativity
has also become ideological in its punch. None of these stories would have such broad
implications if creativity was an isolated construct, like say depth perception or techno-
logical aptitude. Instead, creativity is an umbrella term, linking many of today’s powerful
beliefs and social values, including individualism, motivation, fulfillment, risk taking,
openness, play (spontaneity), market economics, social change, success, fame, and so on.

Not surprisingly, a growing number of scholars have come to see creativity as
ideology. At the turn of the twenty first century, Weiner (2000) laid out the case for
the historical development of the idea of creativity as ideology and asked what can
come “beyond creativity.” Well established creativity researchers, Runco and Albert
(2010) have proposed that creativity can be seen as rational science or as ideology.
Although psychology has usually embraced the rational science model, social dis-
placements and resulting misery has led to the model of creativity as ideology.
Others (e.g., Foucault, 1969/1998; Raunig et al. 2011; Rehn and De Cock 2009;
Pope 2005) have analyzed the ideological functions of creativity from a number of
critical positions. In what may be evidence of the growing power of the ideology of
creativity, Pope (2005) has even argued for re-appropriation (with revisions) of the
construct of creativity into critical theory rooted in Marxism.

16.2.1 What Kind of Ideology?

There is not room here to explore fully how the construct of creativity fits into the
history of the equally complex concept of ideology and the current debates among
ideology scholars.! Some consideration of how creativity can be ideological will be

"Freedan (2003) has argued that, based on convention, the term ideology proper should be limited
to traditional ideologies: communism, socialism, liberalism, conservatism and fascism. The argu-
ment presented here obviously differs from that position, given the number of scholars who have
talked about creativity as ideology. In addition, there does not seem to be another word that works
as well in capturing the pervasive nature of unquestioned assumptions to so many aspects of life;
the broad network of values, ideas and practices that fall under creativity; its use (in some contexts)
as smokescreen for oppression as discussed by Weiner (2000), and its power within a particular
period of time.
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helpful in thinking about its functions in education, however. Is “creativity” a false
class consciousness as Marx and Engels (1845/1998; Marx 1867/2010) used the
term? In other words, does today’s unquestioned enthusiasm for creativity lead to
putting the onus for “recreating oneself” on the individual when a larger economic
system puts her out of work in midlife? Pride in creativity and expectations of it
would then deflect blame, preserving oppressive economic systems.

Or is the concept of creativity less encompassing: a powerful but more restricted
idea that can function within and across ideologies? Everyone seems to think people
should be creative but disagree about what that means. This is the conceptual
umbrella function. Free enterprise advocates like to emphasize entrepreneurial indi-
vidualism and risk taking. Social activists like to emphasize possibilities for changes
in social values. People interested in spiritual development like the creativity dis-
course on fulfillment. Parents like the emphasis on child-like play as confirmation
their children’s value.

Alternatively, is the idea of creativity even more encompassing? Mannheim
(1936/1954) described a paradoxical condition of ideology: any research works
within ideologies so even the analysis of ideology is a product of ideology. In other
words, this analysis of creativity as an ideology that carries unquestioned assump-
tions comes from within the influence of that very ideology which also promotes
questioning assumptions. Indeed, I am not arguing that we can eliminate ideology,
only that, by being more aware of its ideological functions, we can make the idea of
creativity more relevant to our lives and to the challenges of eduction. In other
words, this exercise turns creativity on itself.

Any of these positions is defensible and debatable. The point here is not to
choose but to keep the possibilities in mind as we, first, quickly consider the histori-
cal development of our ideas of creativity and then specifically examine their func-
tions in education.

16.2.2 History

But wait! Why would creativity be ideological? Is it not what distinguishes human-
ity? Part of our species like language and tool use? Yes and no. Using symbol sys-
tems, making and interpreting cultural products and developing new
technologies — obviously, none of that is new. The idea of a near-magical thing
within people and groups that is always good and promotes change per se, standing
in opposition to conventions and traditions; a force that must be identified, nour-
ished and channeled in order to fulfill lives, drive economics and save humanity; a
value that does not just make room for different perspectives but also glorifies “rug-
ged” (alienated) individualism; an imperative for everyone to look for value in the
new — none of that is universal.

Most people do not realize how new and rapidly changing today’s views of cre-
ativity are. Creare is a Latin verb, and scholars have traced key roots of the concept
to European and American history (Mason 2003; Pope 2005; Weiner 2000). In spite
of the Latin origin and the Romans’ many innovations, however, they placed greater
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emphasis on tradition than novelty, and, in general — like the ancient Greeks — saw
inspiration as coming from outside the individual, from the muses or gods. During
the European Middle Ages, in most places it would be considered blasphemous to
say that people created things. Only the Christian God created things. People made
(facere) things. In the European Renaissance, the adjective creative started to be
applied more liberally to people. Still, being creative was looked upon with suspi-
cion until the later nineteenth century (Mason 2003; Weiner 2000). At that point, a
number of related and reinforcing concepts and values emerged together in Europe
and America, including increased interest in imagination, individualism, market
economics, globalization, cultural analyses and... creativity.

After World War II as the United States with its focus on individualism and mar-
ket economics became globally dominant, the idea of creativity grew alongside. At
that time American psychology took on the study of creativity with more vigor than
it had in the past. In 1950, J. Paul Guilford, outgoing president of the American
Psychological Association, called for the psychological study of creativity, positing
the idea of divergent thinking.

The mid-twentieth century was also, of course, the beginning of the Cold War. It
is easy to forget the levels of American social anxiety that came with the realization
that, in nuclear weapons, humanity had the power to destroy itself. Then the U.S.S.R.
tested its first nuclear bomb in 1949. In this context Guilford’s 1950 speech justified
the study of creativity as a means to identify and properly educate superior American
leadership in government and business.

Later, Carl Rogers and Abraham Maslow — humanistic psychologists — would
explicitly justify the need for greater creativity as a Cold War strategy (Hanchett
Hanson 2015, in press). Both men believed that there was one drive in life, to self-
actualize, and self-actualization was strongly linked to creativity. For them, as well
as other mid-twentieth century psychologists (e.g., Gruber 1989; May 1989), pro-
moting creativity was also necessary for human survival in the nuclear age.

Education was central to the humanistic vision. Maslow (1971/1993) believed
that with the right education, emphasizing creativity, a new kind of superior human
being could be engineered. This “Heraclitian” human (p. 57) would produce con-
tinual change and be infinitely adaptable to it. He and Rogers (1954, 1961/1989,
1969) believed, as Guilford had argued, that promoting creativity in American edu-
cation would give the United States the upper hand in global politics. One of the
leading proponents of student-centered education, Rogers (1961/1989) argued that
this kind of education could both to win the Cold War and the finally make America
the world’s leading intellectual force after so many years of dominance by European
intellectuals. The logical problem with Rogers argument was that most of those
European leaders had come from relatively rigid and demanding education systems,
far from the student-centered approaches Rogers advocated.

Taken together, this discourse on creativity tended to present a classic double-
bind: you cannot resist the power of creativity as an inevitable, natural condition of
all humans, but to survive you must put all of your energy into giving it to more
people. In spite of the apparent contradiction, note that the overall ideological drift:
novelty was absolutely essential to solving problems. The problems were now huge
and threatening humanity itself and so must be the novel solutions by implication.
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Past experience, the lessons of history, traditional values and established conven-
tions were devalued — and often explicitly vilified — as sources of needed solutions.
Not surprisingly, education itself was in the cross-hairs. For Rogers and Maslow,
received knowledge would keep the individual from experiencing the world as con-
tinually new in his or her own unique perspective. Less rhetorically extreme, the
ideation theorists (divergent thinking and problem solving) were, nevertheless,
working toward similar ends. Insisting that education promote creativity and defin-
ing it as divergent thinking inevitably meant moving from depth of knowledge to
breadth of ideation with “idea” operationally defined as a brief phrase on a test. For
the problem-solving researchers, the expectations of the world that came with expe-
rience and received knowledge would obstruct the ability to solve trick insight prob-
lems in experiments.?

In general, the emphasis on the individual constantly overcoming experience and
learning — “thinking outside the box” — does not align with either the mission of
education or case research on those who have done creative work (e.g., Gruber
1981; Hanchett Hanson 2005; Wallace and Gruber 1989). Weisberg (2006, 2011;
Weisberg and Hanchett Hanson 2013) who has studied creativity through case stud-
ies as well as in experimental settings has concluded that creative people think spe-
cifically “inside their box” of experience and skills. What seems surprising to others
(“outside the box™) is the result of a long process of learning. This is in keeping with
developmental points of view that define creative development as the construction
of a distinctive point of view through experience, including education (Gruber and
Wallace 1999). Furthermore, that experience is necessarily embedded in sociohis-
torical context (Gruber 1981, 2005; Hanchett Hanson 2015; John-Steiner 2015;
Moran and John-Steiner 2003; Vygotsky 1930/2004). As will be described later,
synthesizing the developmental and sociocultural perspectives, some creativity the-
orists have moved beyond the individualist assumptions. Nevertheless, the influence
of the earlier lines of research have been pervasive and persistent, and divergent
thinking tests are still used in research and education (see discussion, Hanchett
Hanson 2015).

As both developmental and sociocultural frameworks would predict, however,
there is also continuity between the old creativity views and the new ones. To draw
lines between them too starkly would be a mistake. Many theorists working with
humanistic clinical views, divergent thinking researchers and problem-solving theo-
rists have readily acknowledged the complexity of life. The psychological construct
of creativity, for all of its benefits and dangers, has not been built by naive people or
knee-jerk ideologues. If anything, inspired by their topic, creativity specialists have
tended to be particularly socially aware, courageous and innovative (Hanchett
Hanson 2015).

Many researchers across theoretical approaches have also acknowledged the cru-
cial role of audiences, in addition to the individual thinker (e.g., Amabile et al. 1996;
Beghetto 2016; Corazza 2016; Kaufman and Beghetto 2009; Plucker et al. 2004;

2See review of problem-solving and divergent thinking research in Weisberg (2006). For more in-
depth discussion of all of these theories in relation to ideology, see Hanchett Hanson (2015).
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Stein 1953). At least in the definition of creativity value must be recognized; some
have considered the related social dynamics. Some have noted the changing mean-
ing of the construct of creativity (e.g., Amabile et al. 1996; Sawyer 2012) and/or its
ideological history and applications (e.g., Runco and Albert 2010; Sawyer 2012).
Recently, more serious discussion of the possibilities of “dark sides” of creative
work and the attendant ethical concerns have begun (e.g., Cropley et al. 2010;
Moran 2010; Moran et al. 2014).

Indeed, the history of the psychological debates about creativity is itself a study
in the tensions — affordances and limitations — between the individual perspectives
of the theorists and their social and historical contexts. At the same time, however,
the extreme individualist and neophilic values embedded in the history of the con-
cept of creativity have been hard to shake. It has taken some time to move the more
realistic and complex views of creativity from the introductions and discussions of
research papers to the more powerful crux of the research and findings.

There are several take-aways from this very abbreviated history.

* The idea of creativity as a personal, psychological or social force is not necessary
to build great buildings, write drama, produce art or institute new political sys-
tems. Many societies that did not attribute creativity to people or highly value
creativity produced such works.

* A cornerstone of creativity theory has been extreme individualism. Society and
its norms, including education, may then treated as irrelevant or worse — threats —
rather than the resources from which people create and to which they
contribute.

* Another cornerstone has been privileging the value of change itself, anything
new over the learned or the traditional — neophilia, not as a description of just a
type of person but as a social value. For some theorists, this has extended to
experience itself with the goal of every moment feeling entirely new.

* Neither presumed privileging of the value of change nor imperatives for every-
one to become agents of change have been common across history or societies.
These are distinctly Modern values that arose in Europe and America and have
grown dramatically since the late nineteenth century.

» Today’s concepts of creativity have clear and more recent ideological roots in
mid-twentieth century politics. The ideological functions of the concept of cre-
ativity have, thus, emerged over time and continue to evolve.

 Finally, education has long been central to the discussion as both scapegoat and —
once changed — as promise for the future.

16.3 The Ideology in Education

The ideology presents creativity as answer to a wide range of problems from eco-
nomic stagnation to individual fulfillment. Much of the research, curricula and
assessment techniques have then aimed at giving everyone more of this good stuff.
For educators, the results can easily seem like yet another activity and set of
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assessments in an already impossibly stretched day, not to mention yet another way
for students to fail. What’s more, teachers now have the daunting task of both teach-
ing the rules and how to break them, often to a group of students with widely vary-
ing levels of understanding of those rules (math, grammar, spelling, scientific
method, color theory and so on).

But what if educators took their cue from the broader controversies that have
driven creativity research instead of the often reductive answers that some particular
lines of research advocate? The history of the concept in psychology can be seen as
a debate about the relationship of individual action to change. Do a few great indi-
viduals make history, or do socio-historical dynamics (zeitgeist) determine individ-
ual experience, ideas and actions? If such a dichotomy does not make sense, how do
the dynamics between individual points of view and context work? Are the dynam-
ics different in different times and places? Are they different in each case? Do they
depend on the topic (domain)? How does one change affect later changes?

These are questions calling for education — questions that require in-depth knowl-
edge of old and new ideas, as well as the circumstances of history; debates that call
for critical thinking and logical argumentation, as well as synthesis of ideas, and
concerns that, as the longstanding psychological deabtes have shown, are not easily
resolved. These questions can help ground students’ thinking across many topics
including their own everyday experiences. In other words, presenting creativity as a
series of questions, rather than an obvious and all-powerful answer, makes the con-
cept both more realistic and more education friendly — and, frankly, more
interesting.

What would this question-focused approach to creativity look like in education?
There are almost endless examples, ranging from recognized controversies to very
subtle assumptions. Consider two examples.

16.3.1 History Class

Let’s start with an easy example. Every October in America there is a short cultural
debate about the ethics of Christopher Columbus (e.g., Anderson 2015; Mach 2011;
Shafer and Walsh 2017). Was he a bold and courageous explorer, a visionary who
changed people’s conception of the entire world? Or was he a ruthless and scheming
slave trader who brought misery and death to the “New World”? A striking aspect
of this controversy is that both sides usually assume that Columbus was excep-
tional — exceptionally bold or exceptionally cruel — and disproportionally responsi-
ble for the course of history. What if education changed the questions? How usual
was he? What determined the impacts of his mistake: not finding a passage to Asia
because he was wrong about how large the world was? (By the way, virtually all
educated people of his day knew the world was round, Russell 1991.)

After all, Columbus could not have taken his voyage without the systems of
beliefs, values, economics and technologies of the day, systems that involved mil-
lions of people, as well as his specific backers. Those systems were also key to
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determining what the world subsequently did with his accidental discovery. In other
words, as sociocultural creativity theorists have argued (Clapp 2017,
Csikszentmihalyi 1997, 1999; Hanchett Hanson 2015; Glaveanu 2014; Sawyer
2012), the field both made the discovery possible and determined its subsequent
meaning and application — even though Columbus also had a hand in both. Better
history textbooks today discuss the systemic social and economic pressures that
have influenced change, and the technological advances that contributed as well.?
They also usually give Columbus, the man, a lot of attention, reinforcing his “great
man” status. Even then, with the systems and great-man evidence side-by-side, the
questions of creativity, sketched above, are often more implicit than explicit. This is,
of course, where the teacher can enter the scene with assignments highlighting the
question of the relation of a given individual to the historical systems in which the
person lives and works. For the students, this line of analysis is more important than
the debate over the character of a particular man from the fifteenth century. After all,
they will not discover the New World but will participate in today’s versions of
those systems, which facilitate and apply many discoveries and new opportunities
for better or worse.

16.3.2 Art Class

As previously noted, history examples are easy targets. The “great man” (usually
men and usually white) views of creativity and history are closely aligned. The
individualism and neophilia of the ideology of creativity is not just in the textbooks,
and not just in history class, though. These views are deeply embedded in the ways
we think about students and education. Consider an example from art class. If cre-
ativity happens anywhere, it should be in art, right? I regularly evaluate and consult
to educational programs, and have worked with a number of excellent art programs.
An experienced teaching artist in a highly respected program came to me concerned
about a specific set of lessons she was teaching about architecture and community.
She was exceptionally reflective about her own teaching and came to me to discuss
the creativity of her students. In an activity she designed, third graders learned how

3For example, the chapter on the meeting of the Native American, European and African worlds in
Houghton Mifflin’s The Americans (Danzer et al. 2012) describes the social, economic and politi-
cal conditions of these three civilizations in the fifteenth century. Attention is also given to naval
technologies that allowed Europeans to undertake colonial expansion. There is even a boxed text
juxtaposing positive and negative historical views of Columbus. At the same time Columbus is
definitely the central focus of the changes that occurred. This balancing of systemic and individu-
alistic views is a step in the right direction but also confusing to read. The description of European
society makes Columbus seem like a common type of man of his times, looking for upward mobil-
ity in one of the only ways possible at the time — trade — when naval technologies made such navi-
gation possible, nation states were rising competitively and his backers, the monarchs of Spain,
were particularly ambitious. Then the pages and quotes devoted to just Columbus, as well as the
point/counterpoint about his legacy, seem to indicate that he was, for better or worse, both extraor-
dinary and the cause of the change.
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to make block prints and then designed a print of a house. All of the block prints
would be put on long sheets of paper to form the blocks of a city, like the communi-
ties the children knew in Brooklyn. The teaching artist was concerned that all of the
house designs looked so much alike. Indeed, the students openly copied each other’s
designs. Should they not be more creative, producing different kinds of designs?
How could she get them to be more creative?

In the real world, though, architecture goes through styles in which people influ-
ence one another and borrow from one another. An educated eye can look at a build-
ing and, usually, identify when it was built by the style of fenestration, the materials
used, the decorative details and so on. Like other domains of knowledge, architecture
is a social discourse in which practitioners influence one another as they build on, and
borrow from history. Yes, each Victorian house, Brooklyn brownstone, Parisian apart-
ment building, or Cape Cod cottage has its own specific distinguishing elements, but
overall their styles rely on elements that the buildings have in common, borrowed
from one another, taught and learned in schools of architecture. Even in postmodern
architecture, which tends to take similar attitudes toward decoration and unexpected
elements but not necessarily replicate forms, there were leaders (most prominently
Venturi and Brown 1972; Venturi 1977) and followers — all doing creative work.

The point: instead of imploring each student to be original in relation to the other
students in the class, the learning opportunity concerning creativity is to make the
students aware of the processes by which their style of housing develops within the
group — its antecedents in their experiences, the ways borrowing affects the style, as
well as distinctive elements within the details of the designs. How is this small-scale
creative system working, and how are individuals contributing to it? Who intro-
duced specific elements? What inspired the ideas for those elements and how did
they become part of the classroom style? (That discussion would include, of course,
any designs that differ from the dominant style emerging in the class.) Why were
some elements of design copied and others not? This kind of education helps stu-
dents understand how actual creative systems work, how multiple people take on
different roles in the process and how and why variations in style emerge. Most
importantly, it gives students an experience of how to participate in — and contribute
to — a creative system, as well as a framework for understanding that experience.

Again, this example highlights how pervasive the themes of individualism and
neophilia are. This teaching artist was not some wild-eyed ideologue. She was sim-
ply working within the current ideology of creativity which is so often presented as
simultaneously self-evident and scientifically based.

16.4 Potential Next Steps

How can any educators navigate such pervasive and powerful assumptions?
Furthermore, might rejecting extreme individualism and the dichotomy of tradition
and creativity move us toward social inflexibility and hyper-conformity, competitive
disadvantage in international economics, an Orwellian dystopia and lives of despair?
So much of the rhetoric coming out of the Cold War and justifying creativity
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research for the last 60+ years have implied such dire consequences. Despite all of
the work of psychology and sociology, neither history nor individual lives have
proven predictable. Even in the United States where individualist views of creativity
have been well integrated into business and self-help discourses, today there is little
reason to believe that America is immune to autocracy and international competi-
tion or that Americans suffer less alienation and depression as a result. Indeed, it is
possible that the expectations of creativity as panacea could make things worse by
deflecting attention from meaningful policy debates and casting life’s persistent
hardships as failures to recreate oneself.

But what are the alternatives? As it turns out, there are already resources within
creativity research and educational discourse that point toward the necessarily
uncertain next steps in moving the ideology of creativity to a place that is more sup-
portive of education. Again, I am not claiming that any of these moves will elmi-
nate ideology but that they can move us toward concepts of creativity can be more
relevant to actual lives and to education.

16.4.1 Participatory Creativity

First, within the study of creativity new frameworks are emerging that emphasize
complexity and participation as context for individual agency (Clapp 2017; Glaveanu
2010, 2014; Hanchett Hanson 2015). The individual is not lost or denied. Indeed,
individual perspectives are crucial to creative processes. But neither is the individual
wildly ideating in a social and material vacuum. These emerging perspectives do not,
themselves, claim to be new. They are syntheses of older theoretical and empirical
work on creativity, extensions of discourse rather than revolutions. They draw from
well-established developmental theories of creative development (themselves
extending the works of Vygotsky and Piaget), sociocultural approaches to creative
system dynamics and distributed cognition views of the social, material and tempo-
ral distribution of thought. (For further discussion see the chapter I wrote with
Edward Clapp in this volume). In spite of this traditional grounding, the participatory
perspectives mark a turn in the evolution of creativity theory. They point toward...

e The affordances for change provided by history and tradition — ideas do not
spring magically from the mind but come from complex interactions with the
social and material environment. In other words, thinking is socially, materially
and temporally distributed within its sociohistorical context. Creative producers
(an alternative term to “creator” or “creative genius”) build upon, recombine and
apply to new contexts the received knowledge and practices of their times.

* The many roles in the creative process — many people contribute to the work, its
evaluation and application. Teachers, collectors, reviewers, connoisseurs, gallery
owners, editors, consumers and so on become part of the creative process. This is a
realistic reorientation of the concept of creativity. When people do real creative work
in the world, they are thinking about their inspirations, the current state of their dis-
cipline, what they want their work to mean and who will determine that meaning.
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 Interactions with the material world — symbol manipulation in the head is only
meaningful within the context of actions in the social and material world.
Creativity is work (Wallace and Gruber 1989). Painters become painters by
painting, writers by writing, researchers by researching. Yes, knowledge and
thought in the purely cognitive sense is important but only takes form through
interactions with the material world. Even the most basic creative thought is sup-
ported by material actors, such as sketchbooks, notebooks, computers, brushes,
paints, laboratories and so on.

* The longer-term biography of the idea — framing inquiries into creativity as
contributions to the ongoing development of even larger ideas foregrounds the
historical context and antecedents of any given contribution, as well as the social
and material processes for integrating the contribution. This technique is meant
to put individual contributions into context and highlight the agency of the many
individuals needed to bring about change. For example, as described in the chap-
ter on participatory creativity in this volume, a teacher can frame a module as
Henry Ford’s use of the assembly line to revolutionize manufacturing or frame it
as the history of the assembly line (biography of the idea) to which Ford was a
contributor who applied the idea in a powerful way.

16.4.2 Teaching Complexity

Second, in relation to participatory theories of creativity, students need to be able to
think about the workings of complex social and material systems. Here, creativity
offers a distinct opportunity. Whereas common examples of complex systems, such
as circuitry, traffic patterns or weather systems, might be familiar but still abstract,
most student are already directly — and often passionately — participating in creative
social systems. They already take up multiple roles as consumers and recommend-
ers of music and movies, makers of youtube videos, students of music, critics of
fashion, and so on. In so doing they are contributing to the complex processes of
creative production, evaluation and dissemination. What a good entry point to help
them become comfortable conceptualizing and analyzing complex systems!

Here, again, the goal is not new. Within education, there is growing focus on how
to teach thinking about complexity. Research (Kuhn et al. 2015) indicates that,
although the principles of simple causality are more or less innate in human
development, thinking about complex systems with multiple causes and multiple
effects often needs to be taught. Analyzing complex systems is listed in the often-
cited twenty first century skills educational framework s (p21.org). State guidelines
usually include provisions for analyses of complexity, although the complexity
standards are not always prominent or clearly defined. Having some standards does
not, of course, guarantee that the standards are sufficient or that they will lead to
effectively teaching complex systems analysis.

There are also caveats to keep in mind. Remember the DIY example cited at the
beginning of this chapter where project-based learning and scholarship were juxta-
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posed. Project-based educational approaches can be very helpful in teaching com-
plex systems. Without the “scholarly” work, though, these approaches can fall prey
to ad hoc pragmatism. Students may learn what they need to for a given project but
never get a larger view of (a) how what they are learning fits into broader domains
of knowledge and (b) how and when to transfer the principles learned in one com-
plex system to another.

16.4.3 Studying Creative Lives

So far, the emphasis has been on techniques that move the focus to the wide range
of social and material actors, rather than the sole individual. The opposite approach —
re-examining the famous individual — can be equally, if not more, powerful. A per-
sonal reflection here. One of the courses I teach is on case study method, using an
expanded version of the evolving systems approach developed by Gruber and his
associates (Gruber and Davis 1988; Gruber and Wallace 1999; Wallace and Gruber
1989). Students develop an extensive study of a famous individual’s creative devel-
opment. Each student chooses the person he or she will study and becomes immersed
in that person’s work and life story. From the beginning students are told that the
method is designed to analyze creativity as a form of work in which individuals
organize resources toward their emerging sense of purpose. That work is always
specific to the sociohistorical context, and involves many people and material
resources. It is not dependent on particular types of personalities or cognitive traits
or universal processes. There is no trick to learn, but rather a developmental process
to understand, a particular process that led to a unique point of view in a specific
context. In spite of that presentation of the task, inevitably, about two-thirds of the
way through the semester the students become agitated, and someone usually blurts
out “I don’t think creativity exists!” It is that hard for the students to give up the idea
that creativity is either a magical trait to be identified or a formulaic process to be
copied. After this short panic, everyone gets back to work and, in the end, most
students say that the course is transformative. It changes how they think about cre-
ativity and development, as well as individual agency and social systems. It also
gives a sense of empowerment — they see how many kinds of people can contribute
with long-term work, if they know their questions and resources well and remain
attuned to their own emerging sense of purpose.

There is no reason to wait until graduate school for these lessons. From at least
middle school on, students are reading biographies of many of the same people that
my graduate students are studying. True, such in-depth biographical analysis may
not be explicitly written into curriculum standards, but it does not usually stand in
opposition to them either. Many years of working in education have taught me that
good educators are very creative.
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16.5 Concluding Reflections: Dialogic Possibilities

The analysis of the ideology of creativity offered here is not a defense of all tradi-
tional education nor a retreat from the need to teach creativity. On the contrary, this
is a call to address creativity more deeply in education. Nor is this a call for revolu-
tion. (The goal is not to overcome neophilia with something entirely new.)

16.5.1 Creativity Grounded in Education

The view of creativity advocated here is more complex than many concepts of cre-
ativity but arguably more realistic and, therefore, relevant to education. There are a
few core premises. First, useful ideas do not come from getting outside of concep-
tual boxes, but reorganizing existing resources in processes of work and develop-
ment over time. Education is, therefore, important. Second, received knowledge and
socially recognized ideas and practices (traditions) are the alpha and omega of cre-
ativity — the resources that go into the work and the evaluation of the ultimate work.
Third because of the dynamic nature of these social systems, meanings and prac-
tices inevitably change over time. Even the most orthodox traditions evolve, and
many social practices are quite pliable. Therefore, the creative person does not have
to lay siege to current ideas and practices but choose how to participate in change
(help accelerate, slow, redirect etc.). To do so the student has to understand the cur-
rent practices and meanings, causes and outcomes, well. Again, education comes to
the fore. Finally, creativity occurs in distributed social and material systems over
time. Individuals learn to take up many roles contributing to those systems. School
itself is, thus, important. Whatever the learning formats and technologies, interac-
tions are crucial — interactions among students, between students and teachers,
between students and the world (technologies, artistic media and so on), as well as
among teachers and administrators.

16.5.2 Ongoing Conversations

Within creativity research, the broader, participatory view advocated here has
emerged from the foundations laid by previous approaches. Furthermore, dialogue
between the older and newer views needs to continue. Most of the practices of the
older, more reductive approaches can still have value even though the newer frame-
works may shift how we see that value (Hanchett Hanson 2013). For example, based
on the idea of divergent thinking, brainstorming was conceived as a way of magni-
fying ideational capacities through a group process. At first glance, it would seem
that this widely used practice is in keeping with the principles of participatory cre-
ativity. After all, a group is producing the ideas, not an individual. Then decades of
research that showed that brainstorming groups actually do not work that way. (In
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experiments, the same number of people working individually almost always come
up with more, better ideas than the brainstorming groups, Nijstad et al. 2003). Those
findings might seem to argue against participatory views.

Just making a group process out of a purely ideation-focused concept of creativ-
ity does not make it participatory, however. The development and organization of
the distributed thought processes are not taken into account. How the individual
contributes to the group and how the group contributes to the individual’s point of
view are crucial aspects of the participatory views. Asking a group of strangers to
ideate on a random problem (the experimental condition) is not. In real-world prac-
tice, though, brainstorming can be used to facilitate participatory creativity. Indeed,
it usually does. Repeated brainstorming sessions over time in an organization or
classroom can help the group develop understanding of the knowledge and view-
points of each member, build a sense of connection and commitment among the
members, prime the group to tackle new topics and build a sense of excitement and
motivation (Baer and Garrett 2010; Hanchett Hanson 2013; Starko 2014). All of
these contribute to the recognition and organization of resources for creative
purposes.

This is just one example of how dialogue between the older and newer views can
work. The more interesting questions will be, no doubt, more difficult and less obvi-
ous. For example, how to think about, value and accommodate exceptional abili-
ties? Participatory views move us away from unreasonable rhetoric of making
everyone a creative genius, but what about the... actual genius? How to manage
such students or coworkers or social outliers is still undertheorized in the participa-
tory views. Pushing back on questions like this is the crucial importance of dia-
logues of old and new in moving forward.

The approach advocated here is not revolutionary within education either. Indeed,
almost everything discussed above is advocated and/or covered in part by most of
today’s curriculum standards. Making sense of the application of those standards in
the everyday interactions that constitute education will also be a conversation, and
not necessarily an easy one. Here we add the many voices of educational systems to
the creativity theory dialogues. Complicating the conversation will be the ideologi-
cal remnants of older but powerful twin pillars of creativity as ideology: extreme
individualism and neophilia. As shown in the art class example, these assumptions
can be pervasive and subtle.

Indeed, the key point here is not the recommendations. Yes, adopting the frame-
work of participatory creativity, ensuring that analysis of complex systems is taught
effectively and asking students to study famous creative individuals with a critical
lens — these would all seem to be logical steps. More important than any specific
recommendation, however, is awareness of how the ideology of creativity func-
tions in education. Becoming attuned to the issues and beginning to discuss them
are the first, crucial steps. A form of creativity itself, this work will have to emerge
from many contributions and complex interactions, just as described by the partici-
patory theorists.
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Chapter 17
The Dynamic Universal Creativity Process

Giovanni Emanuele Corazza

Abstract In this chapter we introduce the Dynamic Universal Creativity Process
(DUCP), defined as the active ensemble of all creativity episodes in the evolution of
our cosmos. It is shown how this construct descends naturally through a shift in the
leading perspective in creativity studies: from a focus on static creative achieve-
ments to the consideration of dynamic processes, which even transcend their agents.
Four mechanisms for the dynamic extension in time and space of creativity episodes
are presented: continued exploration, concatenation, estimation, and exaptation.
The concepts of wide-sense and strict-sense creativity are introduced to allow the
consideration of four layers of existence in the DUCP: material, biological, psycho-
social, and artificial. The theoretical and practical implications of these definitions
are discussed, also in view of contributing to the mending of the cultural fracture
between science and the arts, under the flag of creativity studies. A description of
the creativity mechanisms characterizing the material, biological, psycho-social,
and artificial layers is provided, highlighting intra- and inter-layer concatenation
potential and achievements. Among other concepts, complex systems, biological
evolution, bipedalism, neoteny, individual and social mind-based behaviour, as well
as artificial intelligence, all find an integrated place in the framework of creativity
studies, under the DUCP umbrella. Implications on educational systems of the
future are drafted in the final discussion.

17.1 Introduction

We live in a world of constant change, and there is a widespread feeling in society
that the pace of this change is constantly increasing (Corazza et al. 2010; Feather
2013; Rosa 2003). Taking on an anthropocentric view, the human species should
collectively be considered the prime actor in this accelerating evolution, which is
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first and foremost cultural and economic, but it is also heavily affecting the environ-
ment, in both its geo-physical and biological dimensions. Considering the psychol-
ogy of individuals and the sociology of their relationships, this enormous power for
change can arguably be attributed to the creativity and anticipation powers of the
human mind (Corazza 2017a), not at all in isolation but deeply intertwined with the
fundamental human predispositions and abilities for communicating, learning, and
for social life in general (Glaveanu 2011). Indeed, researchers in cultural evolution
have recognized that creativity is necessary to explain the exponential growth of
cumulative culture (Enquist et al. 2008). Even though creativity has always existed
in our species, the current evolution in society calls for new interdisciplinary
approaches and efforts to transform creativity studies into a self-standing scientific
discipline, with important bearing upon human well-being, and with impact on
developmental and educational matters (Corazza 2017b). This chapter should be
considered a contribution in that direction, focusing more on ultimate than on proxi-
mal questions (Alessi 1992).

Our discussion begins by considering the definition for creativity. While the
debate on the selection of requirements for creativity is still open (e.g., see Martin
and Wilson 2017, and references therein), the so-called standard definition for cre-
ativity foresees that this phenomenon requires both originality and effectiveness
(Runco and Jaeger 2012). In other words, for an entity to contribute to the growth of
cumulative culture it must be original, i.e. novel, authentic and non-obvious, as well
as effective in introducing new forms of (possibly domain-specific) value, such as
utility or aesthetics. However, as discussed in (Corazza 2016), the possession of the
attributes of originality and effectiveness actually define a creative achievement, i.e.
the conditions for which the outcome of a creative process succeeds in being recog-
nized as creative, at least by a group of people in a certain environment (Stein 1953).
But creativity is a journey, and creative efforts are not always met with success: on
the contrary, challenging the state-of-the-art, exploring new avenues, trying to solve
ill-defined problems, engaging in new artistic compositions, or in general trying to
contribute to the growth of cumulative culture invariably opens up the space for
failed trials, frustration, and difficult interactions with an inside dialogue and an
outside world which are quick to judge and reject. Recognizing that this blue side of
the creativity medal is not only real but actually very important in the process, espe-
cially in the pursuit of developing creativity in educational settings (Beghetto 2010),
a dynamic definition for creativity has been proposed (Corazza 2016): creativity
requires a potential for originality and effectiveness. A single word carries the dif-
ference that makes the difference: potential. The higher the potential (which depends
on task at hand, personal characteristics of all those involved in the creative act,
goals, motivation, environmental characteristics, resources and blocks, etcetera),
the higher the level of creative activity and the chance to arrive at one or more cre-
ative achievements, which are however never guaranteed a priori. In this frame-
work, when out of the creative process a successful product emerges, the potential
is realized and an instance of creative achievement occurs. On the contrary, when
there is no outcome, or the outcome is rejected by internal or external assessment, it
is possible to recognize an instance of creative inconclusiveness, from which very
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important lessons can be learned; and given that sufficient motivation and resources
are still available, the process is not concluded but pushed forward in the pursuit of
the original or modified objectives. Previous investment should not be wasted
(Sternberg and Lubart 1991), and in fact it is well known that the history of artistic
and scientific genius was paved by persistence (Albert 1983; Edison 1948; Eysenck
1995; Galton 1869; Simonton 1984).

It is important to underline how the introduction of potential inside the definition
of creativity has the power to transform the framework from an analysis of static
attributes (originality and effectiveness) to the description of a dynamic process
characterized by the possible prospective to deliver items with the desired attributes.
This, which is in line with dynamic approaches to cognition (Beer 2000), consti-
tutes a very clear and distinct shift in emphasis from product to process, using the
classic terminology of Rohdesian tradition (Rhodes 1961), and it leads us to pursue
the understanding of the profound, pervasive, and never-ending nature of the cre-
ativity process: this is the aim of the present work. In pursuing this goal, we will
encounter the definition of creativity episodes and their mechanisms for extension
in both time and space, the concepts of concatenation potential and evolutionary
tree of creativity, to culminate in the discussion of the dynamic universal creativity
process and its layers: material, biological, psycho-social, and artificial. While cre-
ativity in the strict-sense only pertains to the psycho-social layer, we will discuss the
theoretical and practical reasons why it is useful to integrate also other layers in a
universal wide-sense view of creativity. From a metaphysical perspective, our inten-
tion is to advance on the path traced by Alfred North Whitehead in his cosmology
(1978/1929), addressing the ontological question by establishing that creativity
existed since the origin of our universe, and potentially permeates all of our uni-
verse. We believe that the consideration of wide-sense creativity alongside with
strict-sense creativity helps reducing the dramatic divarication between science and
the arts, which has plagued our culture for centuries.

We start by observing the difficulty, which turns out to be an impossibility, to
delimit the creative process with fixed boundaries.

17.2  Creativity Process: A Never Ending Story

Assuming a local, or microscopic, perspective, the creativity process can be shown
to contain a minimum of three elements (Corazza and Agnoli 2015): (a) gathering
and structuring of input elements (goal and relevant information); (b) generation of
outcomes (ideation); (c) estimation and verification of the effects (assessment and
implementation). Many additions and variations would be possible around this core,
but this is not the point here. What matters is that it would seem possible to delimit
the start and the end of the process quite precisely, both in time and in space, as well
as in the involved actors. But taking on a global perspective, a macroscopic approach
that considers all possible instances of creativity, it becomes apparent, perhaps sur-
prisingly, that the creativity process cannot have a clean slate start nor a unique end,
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anywhere at anytime. The observation of a time-limited instance remains a very
useful simplification, but it always amounts to a form of reduction. And this inter-
connectivity between creative instances may in fact be one of the strongest reasons
for advocating a dynamic approach in creativity studies. Four mechanisms are iden-
tified below that lead to the extended development of the creativity process in the
time and space domains.

First, and most obvious, is the case of continued exploration, which can be pur-
sued in case the creative agent (or agents) is not yet satisfied by the achieved out-
comes (even though outside observers would think that the results are already of
great value, as was evident for example in the correspondence between Vincent Van
Gogh and his brother Theo; Van Gogh 1978) or, more often, in case of creative
inconclusiveness (Corazza 2016): no result of value has been obtained yet, explora-
tion should continue, other solutions should be tried out, content improvement or
better aesthetic representation would be necessary, and so on. Upon reflection, it is
clear that in principle there is no intrinsic and fixed boundary to delimit the amount
of resources that can be invested in continued exploration during a creative task.

Second, it is very interesting to realize that, even in the presence of significant,
satisfying, and presently acclaimed creative achievements, the creativity process
will still continue, in a very natural sense: in fact, the process always includes the
estimation of the impact of its represented outcomes; but the evaluation of the origi-
nality and effectiveness of an outcome is bound to dynamically change over time
and space (Corazza 2016; Glaveanu 2014), depending on what can be defined as the
cultural state of those who are confronted and interact with the product itself. Given
the fact that the process contains the impact over time of its products, both within
and outside the domain of relevance, it follows that the creative process can go on
well beyond the production of its outcomes: every creative instance has the potential
to generate long waves of cultural interaction.

Third, as a consequence of cultural communication, the outcome of a creative
task might become an ingredient of yet another creative activity, carried out by the
same or different agent. In a metaphoric sense, creative products can be thought of
as stairs in a ladder: each one is important but only as an element of the whole,
without which the function and the overall purpose would be lost. And for any
achievement of today, we can identify the fundamental elements introduced by pre-
vious generations that are the essential enablers for this progress. In the accumula-
tion of culture, serial and parallel concatenation links can be identified between
different local instances of the creativity process. These concatenations are not acci-
dental but necessary, so much so that it is impossible to truly understand the creativ-
ity of today without considering the creativity of yesterday, and therefore of the day
before, and so on indefinitely.

Fourth, and perhaps most surprising, it is important to realize that the potential
for originality and effectiveness of an outcome is not limited nor restricted by the
intentions or goals that characterized the process that generated the product itself. In
the ensuing dynamics, the very same product might acquire a totally new function,
clearly distinct from the original goals, and thus become a completely different
creative achievement, which in some cases can even be seminal in giving life to a
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new branch of knowledge. This phenomenon may be identified as exaptation, fol-
lowing a terminology introduced by Gould and Vrba (1982) in evolutionary biology,
to indicate those features that in the present enhance the fitness of an organism, but
that were not historically selected by nature for their current role. The classic exam-
ple is that of feathers, which evolved in certain variations of dinosaurs (e.g. the
Archaeopteryx) for thermal regulation, and later on exapted for flight by birds
(Gould and Vrba 1982). The phenomenon of exaptation has been shown to be more
a norm than an exception not only in biology but also in many technological fields
(Andriani and Cattani 2016; Garud et al. 2016). A paradigmatic case is given by the
business evolution of Corning, which in the seventies of the twentieth century exa-
pted the technology previously used for glass production to develop optical fibers,
turning its consolidated, standard venture into a cutting-edge, high-technology firm
(Cattani 2005, 2006). Exaptation points to the fact that it is effectively impossible
for anyone to foresee all the possible future implications of an innovative idea. For
this very reason, we introduced the term estimation in place of judgment or assess-
ment of creative ideas in (Corazza 2016): estimation is an open-ended and dynamic
step in the creativity process.

Table 17.1 recaps these four fundamental mechanisms identified for the dynamic
extension of the development of a creativity instance.

From this discussion, agreement should follow on the fact that the dynamic pro-
cess representing the creativity phenomenon from a macroscopic perspective can-
not really be considered to be definitely concluded at any fixed time instant: it can
certainly be locally interrupted because it was just an educational exercise or a test,
or because of exhaustion of resources or motivation in the case of creative inconclu-
siveness, or because of reaching sufficient satisfaction in the case of a creative
achievement; but the interruption is never an intrinsic property of the process.
Surprisingly, this is independent from the fact that the outcomes of a creative process

Table 17.1 Mechanisms for the extended development of a creativity process instance

Mechanism for

extension Description
Continued All creativity processes involve the possibility for different outcomes, with
exploration unprestatable multiplicity and variable degrees of originality and

effectiveness. Exploration of this space of possibilities can continue
indefinitely, in spite of failures or successes occurred during the search.

Estimation of The outcomes of a creativity process must be evaluated for their originality
creative outcomes | and effectiveness: there can be no final judgment by anyone, but only an
estimation that depends on time, space and culture. Estimation extends
dynamically throughout the cultural lifetime of the outcome.

Concatenation Any outcome of a creative process has predecessors and successors,
containing inherently both traces of past creative instances and the
possibility to become an ingredient of a subsequent or parallel creativity
instance, as part of a concatenation of creativity episodes.

Exaptation The outcome of a creative process may subsequently acquire new
functionalities and purposes, possibly completely different from those that
drove the originating process.
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are generated and exist (and that they are possibly exploited for their utility): the
process can be carried on irrespectively. On the other hand, for the practical pur-
poses of description, it is useful to enucleate an instance whereby an agent or agents
define a goal, enact a creativity process instance, produce outcomes, and possibly
enjoy a creative achievement as judged by themselves, or by fellow peers, or by
experts and judges. Let’s identify this instance as a creativity episode. In this view,
when models and frameworks for the creativity process have been proposed (e.g.,
Corazza and Agnoli 2015; Kaufman and Baer 2004; Mumford et al. 1991; Sternberg
2006; Wallas 1926), it can be stated that they fulfilled the goal of describing with
variable levels of detail the development of a single creativity episode, i.e. from a
microscopic perspective. On the other hand, due to the fundamental dynamicity of
the phenomenon, these episodes are never effectively concluded nor disjoint, as
discussed above. In Fig. 17.1 a graphical representation of a creativity episode with
its relevant mechanisms for dynamic extension is drawn.

The input to the creativity episode is represented in general as a concatenation to
previous knowledge, excluding creation ex-nihilo. Previous knowledge is of course
consolidated in culture and exchanged through social learning, but we underline
here that its origin can in any case be ascribed to some past creativity episode, to
which current creativity episodes are conceptually concatenated. Continued explo-
ration forms essentially an iterative loop on the episode, which can persist irrespec-
tive of the fact that either achievement or inconclusiveness occur; bidirectional
dynamic interaction with the environment (including concatenation with parallel
creativity episodes) is always present to influence the development of the episode
under observation; three further mechanisms are then envisaged as extensions in the
time and space dimensions of a creativity episode: (a) estimation of the value and
originality of the episode’s outcomes, which can lead to dynamic appreciation/criti-
cism across time and cultures; (b) concatenation of this episode into future creativ-
ity episodes (either through its outcomes, its methodologies, or simply by
information exchange); (c) exaptation of the outcomes for new and unpredictable
purposes, with no appreciable change to the ideas/products themselves. Clearly, as
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or achievement 8 . ty
effectiveness
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concatenation concatenation ivi
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v unpredictable new
dynamic environment functionalities
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Fig. 17.1 A creativity episode and its possible extension mechanisms
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it was argued that the subdivision into creativity episodes can be somewhat arbi-
trary, it follows that the boundary between two interconnected episodes can most
often be debatable: it is in fact a matter of modelling. Perhaps, an identifiable dis-
continuity can be related to a change in the agents involved in the episode; but even
this case can have exceptions, for example considering diverse teams collaborating
on research and innovation focused on the same technology.

A crucial point should be made here: none of the foreseen extension mechanisms
should be interpreted as producing cause-effect relationships with creative achieve-
ment. In fact, if there were a direct cause-effect relationship between a mechanism
and the subsequent outcomes, the originality element of the products would irreme-
diably be lost. Therefore, the extension mechanisms only provide a potential for
future achievements, but no certainty. In particular, the availability of past creativity
episodes provides a concatenation potential for further achievements, which is rem-
iniscent of the adjacent possible concept by Stuart Kauffman (2016); but this con-
catenation potential cannot be ascribed of causing those achievements. Originality
emerges out of the ingredients provided by the concatenation with extant cultural
elements, but it cannot be reduced to them. If it could, the process would entail
induction or deduction, but not creativity.

Let’s focus now onto the main consequence of this section: accepting the propo-
sition that the creativity process does not have an intrinsic end, irrespective of the
fact that the agents involved can and do change over time and space, all creativity
episodes can conceptually be concatenated and concur to form an overall process.
The creativity process appears to transcend its actors, or in other words all actors
are contributing to one collective process. This realization leads us to pose a num-
ber of ultimate questions: What is the nature of this unified creativity process? Can
it be identified as a universal entity? Can its origin be traced? What is its role in our
cosmos?

17.3 The Dynamic Universal Creativity Process

While a great number of scientific articles address the definition of a creativity epi-
sode (see for example Corazza 2016; Martin and Wilson 2017; Mayer 1999;
Parkhurst 1999; Runco and Jaeger 2012; Simonton 2012; Weisberg 2015), this is
likely to be the first proposal for a definition of the dynamic universal creativity
process (DUCP), as follows:

The active ensemble of all creativity episodes in the course of cosmic evolution.

Several comments are in order to justify the choice of the terms used in this
attempt for a DUCP definition. First, the ensemble of all creativity episodes should
be intended as a tree-shaped set that grows throughout history, containing items that
are linked together either directly (through adjacent concatenation, exaptation, esti-
mation) or indirectly (through common ancestors and remote interaction). In other
words, this DUCP definition implies that even considering creativity episodes with
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goals and outcomes that appear to be completely unrelated, by going back in time it
should always be possible to find a common ancestor. In this sense, the ensemble of
all episodes can be thought of as an “evolutionary tree of creativity.” We will return
on the ontological problem of the origin, or root, of this tree, and its cosmologic
implications. But why is this ensemble “active”? Essentially, this is due to the fact
that it is virtually impossible to take a permanent picture of this ensemble, in the
sense that any two pictures taken at different times will always be significantly dif-
ferent, not only for the new additions, but also observing the past. This fundamental
attribute of the evolutionary tree of creativity is due to the process dynamics, through
its mechanisms of continued exploration, concatenation, estimation, and exaptation:
as an example, once the outcomes of an episode are linked to a new creativity epi-
sode, the estimation of the former is also actively modified, by acquiring new val-
ues, new interpretations, and new impact. In other words, a present time creativity
episode will actively lead to modifications in a past creativity episode. The same
applies to parallel (contemporaneous) episodes: knowing that other agents are
working creatively in a specific area actively modifies the process under consider-
ation. This requires that inter-episode communication takes place at some stage, or
that posthumous interconnection is created by those analyzing the relevant subject.
The active ensemble of all creativity episodes is therefore a live tree, dynamically
interconnecting past, present, as well as future elements of the universal creativity
process, and producing the exponentially growing accumulation of culture.

But why is there a need in the DUCP definition to extend the tree span to the
entire course of cosmic evolution, well beyond the boundaries of human and animal
evolution? This is a very delicate step, which requires careful consideration. As
many philosophers would argue, creativity appears to require intention, understand-
ing, communication and judgment, and as such only a species capable of those
constructs could be the agent of proper episodes of this phenomenon. For example,
on this page we find the work of Berys Gaut (2010), who states (p. 1040): “Creativity
is a property of agents, not of mere things or plants. [...] The kinds of action that are
creative are ones that exhibit at least a relevant purpose (in not being purely acciden-
tal), some degree of understanding (not using merely mechanical search proce-
dures), a degree of judgment [...] and an evaluative ability directed to the task at
hand.” While we agree with Gaut that this position describes creativity in a strict
sense, we still want to be open to other wider sense forms, if they turn out to be use-
ful in pragmatist terms. Possibly, the widest appreciation of the creativity phenom-
enon is the one proposed by Alfred North Whitehead, who in his famous work
“Process and Reality” (1978/1929), delineates a cosmologic theory in which cre-
ativity is the ultimate metaphysical principle (p. 21): “Creativity is the universal of
universals, characterizing ultimate matter of fact. It is the ultimate principle by
which the many, which are the universe disjunctively, become the one actual occa-
sion, which is the universe conjunctively. It lies in the nature of things that the many
enter into complex unity.” Clearly, in Whitehead’s view there is no need for explicit
intentionality, as creativity is intrinsic in nature, instantiated moment by moment
and thus forming (“creating”) actuality. In this wide-sense perspective, all episodes
that have a potential to generate elements showing attributes of originality and
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effectiveness in our universe qualify as proper elements of the DUCP. By accepting
this wide-sense view on creativity, the need to consider the entire evolution of our
cosmos in the definition of DUCP descends directly. This entails the acceptance of
a much greater variety of episodes inside the creativity realm. But before we pro-
ceed, let’s ask ourselves if is this truly useful, from both theoretical and practical
perspectives.

Considering first the theoretical perspective of creativity studies, the benefit in
taking a wide-sense view on creativity should be searched in its resonance with
existing movements towards the unification of all disciplines of knowledge. In this
direction, it is possible to refer to the work of Gregg Henriques regarding the so-
called Tree of Knowledge (ToK) and the theoretical unification of the field of psy-
chology (Henriques 2003, 2011), whereby an integrated epistemological view is
presented as based on four layers: matter (the domain of physical sciences), life (the
domain of biology), mind (the domain of psychology), and culture (the domain of
social sciences). Each layer is characterized by growing levels of complexity.
Interestingly, Henriques points out that each layer is fundamentally based on the
layers underneath, yet it cannot be reduced to them. For example, in moving from
matter to life, Henriques notes (2003, p. 158): “Although genes are coordinated
populations of molecules, individual molecules are not “small” genes. Genes are
irreducible points of complexity [...].” In doing so, the notion of consilience intro-
duced by Edward O. Wilson (1998) is acknowledged but also apparently surpassed,
in the sense that there seems to be no possibility to unify all knowledge under a defi-
nite number of natural laws: this is prevented by the irreducibility of disciplines
from higher layers into lower layers. Another epistemologically unifying point of
view is that presented by Chaisson (2009), based on the ubiquity of change and the
transversal concept of energy to give rise to all forms of complexity in our universe,
along a non-reversible progress of time. Let’s note that in (Chaisson 2009) the “cre-
ativity” keyword is apparently missing: from a theoretical point of view, we argue
that there is a necessity to open a discussion about the role of creativity in cosmic
evolution. We start an attempt to address it here; clearly, given the ambition of such
a task, it will not be possible to come to a complete framework or definite conclu-
sions: initial considerations will have to suffice. Further, there is yet another theo-
retical reason behind this extension of DUCP to multiple layers of existence, brought
in by taking proper account of dynamic and circular interrelationships: originality
in one layer of existence can actually be the reason for creativity in another layer,
which in turn might create an iterative feedback loop. For example, technological
creativity of humans may affect the environment (e.g., temperature increase), which
spurs biological variations (e.g., selected species hyper-flourishing through adapta-
tion or exaptation) as well as geo-thermic and atmospheric reactions (e.g., ozone-
layer depletion), which in turn require and spur more technological innovations
(hopefully in more sustainable directions), as we are seeing today. Taking a macro-
scopic perspective, these inter-layer DUCP loops do become visible, thus allowing
a holistic view on reality from the perspective of creativity studies.

On the other hand, from a practical point of view, to justify our DUCP definition
we resort to pragmatism as also elected in (Corazza 2016), drawing upon the
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pragmatist maxim by Peirce (1992-1999, p. 132): “Consider what effects, which
might conceivably have practical bearings, we conceive the object of our conception
to have. Then, our conception of those effects is the whole of our conception of the
object.” Therefore, considering a wide-sense creativity construct that extends the
DUCP reach to the entire realm of cosmic evolution (as opposed to confining it only
to human and possibly animal evolution) can be usefully conceived only based on
its practical bearings, i.e. its utility in terms of the development of creativity studies
and in particular of the understanding of the creativity construct for the purpose of
contributing to the establishment of a scientific discipline (Corazza 2017b; Corazza
and Agnoli 2015). Therefore, our task should be to show that extending the consid-
eration of creativity also to other layers of complexity, beyond those of life, mind,
and culture, does provide unifying and useful perspectives that have practical bear-
ings onto creativity studies for humans. We believe that this is indeed the case; we
will provide a few examples later in this chapter, but this will also constitute a goal
for future work.

The above discussion, which of course would also merit to be expanded but is
deemed to be sufficient for our present purposes, contains all the essential elements
of our theoretical and practical justifications to define DUCP as the active ensemble
of creativity episodes in the course of cosmic evolution. In doing so, and in line with
Whitehead’s philosophical perspective, we can address the ontological question by
establishing that creativity existed since the origin of our universe and potentially
permeates all of our universe, in all its layers of existence.

In other words, we argue that creativity has been and is the engine for extended
evolution in all layers of existence reported in Table 17.2, which are reminiscent of
the ToK classification (Henriques 2003) but are actually only partially the same. In
particular, both the “mind” and “culture” ToK layers are included here in the
Psycho-Social layer, given the difficulty or even the impossibility of separating indi-
vidual from social aspects in creativity; secondly, we introduce an additional layer
of complexity due to the rise of artificial intelligence, the effect of which can be seen
today but will become ever more evident in the next decades. As indicated in
Table 17.2, the first two layers share the fact that the creative process occurs without
apparent forms of “intelligence”: agency is intrinsic in nature, following Whitehead’s
cosmology. On the other hand, the third layer is characterized by intelligent and
purposeful forms of creativity, which is in line with the position held by Gaut, still
without contradicting Whitehead. Regarding the fourth layer, the pertinent

Table 17.2 DUCP forms in the four layers of existence

Creativity

Layer of existence | DUCP form sense Creativity form
Material layer Material creativity process Wide-sense Emergent and

energy-driven
Biological layer | Biological creativity process | Wide-sense Emergent and aptive
Psycho-social Psycho-social creativity Strict-sense Intelligent and goal-driven
layer process
Artificial layer Artificial creativity process Wide-sense Artificially intelligent
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philosophical discussion is but in its infancy: can one really admit a form of creativ-
ity produced by machines?

Our next step is to consider these four layers of existence in turn, to describe the
specific DUCP characteristics and extract those principles that may prove to be use-
ful for a discipline of creativity, in pragmatist terms.

17.4 The Material Creativity Layer in the DUCP

Adding the adjective material to creativity, thus implying the generation of novelty
with the exclusion of any form of life-based agency, is certainly a remarkable con-
ceptual challenge. Our intention is to include in this domain all those phenomena
taking place in the physical world that have a potential to generate originality and
effectiveness, without the necessity of the action of any living form that could be
ascribed the causing, estimating, or even perceiving of the corresponding outcomes.
By observing our universe, at least the small portion that is available to our present-
day exploration, it is immediate to realize that the vast majority of the cosmic envi-
ronments are indeed purely material and inanimate. For what we know so far, life
appears to be a beautiful exception reserved to the Earth. Even accepting the idea
that there must be life somewhere else in our universe, it would be difficult to
hypothesize that life is a widespread phenomenology. Therefore, the ontological
issue about the material creativity construct can be translated into the following
questions: Does creativity exist in our universe at large? Or is it a very special
exception, related to special forms of life? Can the physical, material world generate
original products which are also effective? Who or what can estimate this originality
and effectiveness, and does this matter? The issue is first and foremost philosophical
and, as we discussed above, it would see on opposite fronts thinkers such as Gaut
(critical) and Whitehead (favourable). To progress in our discussion, it is important
to note that of all possible entities that the human mind has been able to approach
scientifically, the material world is the one that is most amenable to be described
with mathematical laws, mainly pertaining to the realms of physics and chemistry.
Therefore, for us to admit that creativity can exist in the material world, it must be
that the laws of physics and chemistry, at least in specific conditions, allow the exis-
tence of “solutions” that are unpredictable, surprising, novel, i.e., in a word, origi-
nal, but also effective, in terms of having an impact on the evolution of our cosmos.
The laws of classical mechanics do not appear to have these characteristics: they are
deterministic, and given that the initial conditions are known with a sufficient accu-
racy, the future evolution of the system under consideration can be predicted with
any wanted precision. No surprises and therefore no creativity is allowed by those
equations. Even the laws of statistical and quantum mechanics, although they
describe phenomena which are probabilistic in nature, still produce solutions that
are predictable, albeit only in a statistical sense. Very problematic appears also to be
the fact that the second theorem of thermodynamics dictates that “in a closed system
at equilibrium, entropy can never decrease”. Given that entropy can be largely
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interpreted as the opposite of order, and therefore of effectiveness in a cosmologic
sense, it would appear that this mathematical framework leaves no room for mate-
rial creativity in our world. However, how could the universe have developed and
continue to expand, starting from a big bang and henceforth giving birth to particles,
galaxies, stars and planets, if creativity did not have a place in the material world?
Could anyone deny surprise, beauty, and astounding complexity to the universe in
which we exist? And how could the conditions to support life in general, and the
human mind in particular, have been generated on Earth and not anywhere else,
without a surprising process of creativity happening at the material layer? These
would seem to be hardly solvable dilemmas from a scientific point of view, unless a
new theoretical framework is invoked. In passing, we should note that, starting from
the seventeenth century, this apparent incompatibility between the laws of classical
physics and creativity contributed to divaricate a dichotomy between science and
the arts, between positivism and romanticism, from which our culture has been and
is still suffering dreadfully. It would be extremely important to re-integrate our cul-
ture into a unity, and this is one of the main practical reasons why it is important to
accept a wide-sense view in creativity studies, along with the standard strict-sense
perspective.

Luckily, in the last five decades a solution path to the above dilemmas has
emerged: the thermodynamics of irreversible processes (Prigogine 1967), or the
study of physical systems that are far from equilibrium, which are dissipative in
nature and therefore require an exchange of energy to exist: these systems can
behave in ways that have a potential to be a-priori unpredictable, original, but also
effective; in our terminology, they can be creative in the wide sense. Ilya Prigogine,
the Nobel prize for chemistry in 1977, played a key role in establishing this new
approach to the study of the inanimate world, which contributed fundamentally to
the science of complex and chaotic systems, and in particular to the phenomenon of
emergence of surprising behaviour out of physical matter, leading to the end of the
“certainty” provided by the previous physical-mathematical frameworks (Prigogine
1996). In what sense, then, can material originality be generated? Imagine a physi-
cal system existing in conditions of strong energy exchange with the surrounding
world to keep it away from a static equilibrium, and that it is desired to predict the
evolution in time of the physical behaviour of that system, given certain starting
conditions. Now, Prigogine and others have proved that, under specific assump-
tions, even infinitely close but different starting conditions can give rise to solutions
that diverge exponentially with time (Prigogine 1996). This ensuing uncertainty can
also produce new forms of order that emerge from the system’s behaviour, but that
cannot be reduced to a cause-effect relation according to any physical law. When an
unpredictable behaviour that demonstrates superior effectiveness in terms of order
and sustainability emerges out of a physical system, we state that a material creative
achievement has occurred. We should note the fundamental role played by energy in
creating the potential conditions for emergence: only with a sufficient energy supply
is it possible to create those far from equilibrium conditions that are conducive to
material creativity. In other words, material creativity is related one-to-one with the
availability and expenditure of amounts of energy which are much larger than those
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that would be needed to keep a system in equilibrium. And the Big Bang is our
scientific explanation of the largest and seminal energy surge in the history of our
universe, giving rise to all of its material richness.

Let’s observe that the study of physical complex systems and the phenomenon of
emergence has been taken as a useful metaphoric and explanatory framework for
human creativity by a number of authors (e.g., Ambrose 2014; Gabora 2017; Loreto
et al. 2016). Under this light, the construct of material creativity that is proposed
here should be easily acceptable. At the same time, we underline that here we go
beyond the metaphor: this may be the first instance in which material creativity and
human creativity are seen as different elements of a unique, universal creativity
process: the DUCP.

We close this chapter by a sort of quantification of the production of material
wide-sense creativity in the course of the evolution of our cosmos. The current esti-
mate for the extant number of galaxies could be a reasonable measure in this case:
Conselice et al. (2016) calculate that there should be in the order of two trillion
galaxies in our universe, each with billions of stars, each with the possibility to have
planetary systems around them. This astonishing richness constitutes the first layer
of DUCP production. And these systems of planets produced by material creativity
open up new worlds of concatenation potential, where original outcomes might
imply the opportunity to go beyond the material layer itself: this is certainly the case
for our planet Earth.

17.5 The Biological Creativity Layer in the DUCP

Current estimates date the formation of the Earth at around 4.5—4.6 billion years ago
(Wetherill 1990; Allegre et al. 1995). The formation of a new planet is a clear evi-
dence for the growth of order in the universe, which we classify as an impressive
material creative achievement, given its originality and time-lasting effectiveness.
Clearly, conditions for life were not yet in place on Earth at the end of the accretion
of its materials: our planet was still blind of any biological possibility, but it had a
sort of mysterious potential for it. The insurgence of life on Earth, which from a
disciplinary viewpoint could be interpreted as the emergence of biology from chem-
istry and physics, is the first, most surprising, extraordinary creative achievement to
be accounted for in the biological layer of the DUCP. Could any other wide-sense
or strict-sense creative achievement compete with the instantiation of /ife in a com-
pletely inanimate and therefore hostile environment, in terms of its beautiful origi-
nality and breathtaking effectiveness? We believe the answer is no. It is very
important to underline that even though life emerged in an inanimate material world,
life cannot be reduced to the material world with any form of cause-effect relation-
ships. Biology builds on chemistry and physics, but it cannot be reduced to them
(Henriques 2003). Life forms a completely distinct layer of creative activity in the
DUCEP, the biological creativity process driven by aptation, which includes both
adaptation (Darwin 1859) and exaptation mechanisms (Gould and Vrba 1982). The
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general outcome of the biological DUCP layer can in general be identified as
biodiversity.

There are many theories and beliefs regarding the insurgence and development
of life on Earth, and this chapter is clearly not the place for a review of such an
intricate, sensitive, and amply debated matter. For our purposes, it will suffice to
refer to the recent work by Olivia Judson (2017) on the relationship between the
various sources of available energy and the evolution of life on Earth. As a matter of
fact, it appears that the history of the evolution of life and biodiversity on Earth can
be partitioned into five epochs, based on the prevailing energy source utilized by
living organisms. On the one hand, two of these sources were provided directly by
the material layer: geochemical energy, produced by reactions of water with basalt
and other rocks, and sunlight produced by our star at the center of the solar system.
On the other hand, three of the sources were original and effective consequences of
the biological DUCP process itself: oxygen, flesh, and fire. This is a powerful evi-
dence for the concatenation potential between creativity episodes, both intra- and
inter-layer. Let’s briefly review the overall process, following Judson (2017). During
energy epoch one, phylogenetic and biochemical evidence shows that the earliest
organisms were chemoautotrophs exploiting geochemical energy to perform simple
chemical reactions (their primitive form of “life”). These proto-organisms could
survive only near geochemical sources, so that distribution of life was scattered and
erratic on the Earth surface. Energy epoch two started when, around 3.7 billion
years ago, an original behaviour emerged: some bacteria evolved to harness sunlight
to accelerate and drive their chemical reactions. At first, these reactions were anoxy-
genic (did not produce oxygen), and oxygen remained at trace levels on Earth. A
crucial innovation happened when one phylum, the cyanobacteria, developed oxy-
genic photosynthesis: in the course of about 300 million years, this would produce
the Great Oxidation event, completely transforming the atmosphere of the Earth. It
is important to note here that this great biological creative achievement had an
impact on the material layer, transforming the physical environment and allowing
completely new opportunities for concatenation potential. Oxygen was provided by
the DUCP biological layer and not by the material layer, but it completely trans-
formed the latter along with the former. We classify this phenomenon as inter-layer
concatenation. Given its availability, the exploitation of oxygen as an energy source
constitutes epoch three, starting around 2.4 billion years ago: the ozone layer was
established, minerals were largely diversified, new areas of the Earth were colo-
nized by those organisms that evolved to become able to exploit the concatenation
potential offered by oxygen, in particular the possibility to construct original and
effective molecules such as collagen. It is during this epoch that eukaryotes emerged,
that would eventually produce vegetation: flora was born, and the Earth became
green. One innovation by the eukaryotes is particularly of relevance: phagocytosis,
or the engulfment of particles and other life forms. This led to the start of a com-
pletely new epoch, one in which energy for an organism could be derived by eating
other organisms: energy epoch four, whereby flesh was an additional and phenom-
enal source of energy. Around 575 million years ago, animals became abundant and
energy could be acquired through hunting, rapidly transforming the Earth ecosystem:
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before this epoch, most of the life forms were microbial, but by eating flesh organ-
ism sizes grew rapidly and enormously, opening up the possibility for an exponen-
tial growth in biodiversity. Fire is the last innovative source of energy to be
considered to conclude this overview. Throughout the solar system, only on Earth
the three requirements for the existence of fire are satisfied: lightning for ignition,
oxygen for combustion, and wood for fuel. The necessary concatenation of material
and biological creativity episodes should be evident: without oxygen and/or without
vegetation, fire would not be possible. Somewhat surprisingly, fire turned out to be
a powerful promoter of biodiversity: it drove the initial growth of flowering plants,
which in turn led to diversification in fauna species such as ants, bees, and mam-
mals; fire also produced concatenations back to the material layer through the intro-
duction of original and effective materials such as charcoal, ash, and soot. But,
undoubtedly, the most crucial concatenation potential afforded by fire was the evo-
lution of a fire creature: Homo. Indeed, hominids learned to control the use of fire,
using it for protection, metal molding, and especially for cooking. The ability to
cook changed completely the energy acquisition of hominids, because cooked food,
be it meat or vegetable, is essentially pre-digested and thus delivers more energy for
the same quantity. Diet diversification and thus the ability to live in many places on
Earth were original and effective consequences carrying astonishing concatenation
potential for hominids.

Also in the case of the biological layer of the DUCP, it would be interesting to
give a quantitative measure of the overall wide-sense creative production. Perhaps,
a useful number could be the total number of extant species on Earth, which is actu-
ally a subject of active debate (Caley et al. 2014). At any rate, most of the available
figures circle around five million species, of which we have named about 1.5 mil-
lions (Costello et al. 2013). Indeed, the complexity produced by biodiversity goes
beyond our imagination.

Finally, let’s note that, similarly to the theory of complex systems, also biological
evolution and biodiversity have been taken as inspiration for the modelling and
explanation of the creative thinking process, starting with Campbell (1960), and
later followed by Simonton (2012). This is certainly a powerful metaphor, and its
use is legitimate even though subject to debate. What we must underline here is that,
in the theoretical architecture of DUCP, biological evolution is not simply a useful
metaphorical framework but an integral part of the wide-sense creativity process,
concatenated in hardly extricable ways to the strict-sense creativity of the psycho-
social layer.

17.6 The Psycho-Social Creativity Layer in the DUCP

Amongst the creative achievements of the biological layer in the DUCP, the advent
of species harnessed with a brain should receive major recognition. Indeed, the
overall exercise of biological evolution could be interpreted as an immense and
longitudinal problem-solving exercise, aimed at expanding life, colonizing all of the
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Earth, surviving as individuals, avoiding species extinction, and all of this in spite
of an ever-changing physical environment, plagued by earthquakes, volcano explo-
sions, atmospheric fluctuations, as well as glaciations. The necessary adaptations
and exaptations for survival required major investments in terms of both individual
sacrifices and/or time, in many cases occurring in the course of millions of years.
Now, a drastic reduction in this required investment was afforded by the introduc-
tion of the immense flexibility of the brain, allowing a multitude of alternative
behaviours in front of the same conditions, which can be tried and assessed even by
a single individual in the course of its own lifetime. A much faster and effective
modality for adaptation and exaptation. In addition, although social behaviour does
not necessarily require an encephalon, it is a fact that species endowed with brains
show much higher levels of mutual interrelationships and an ability to exploit these
in order to improve their own sustainability. Overall, this leads to the emergence of
another DUCP layer, the psycho-social layer, in which Homo Sapiens is without a
single doubt the most prominent actor, and where individual minds collaborate for
a variety of goals, increasing DUCP productivity and complexity by orders of mag-
nitude. Given that material and biological layers are already part of the DUCP, it
should be taken for granted that variable levels of potential for originality and effec-
tiveness are a feature of all animal species (for a review, see Kaufman and Kaufman
2004); but, for the sake of brevity, we shall focus here only on hominids, and Homo
Sapiens in particular. Given the intentionality and conscience afforded in particular
by the human mind, the DUCP psycho-social layer constitutes what we consider to
be the creativity process in the strict sense. However, when we try to identify the
conditions that were conducive to the emergence of strict-sense creative behaviour
in hominids, it is interesting to note that once again concatenations with significant
events in the DUCP material and biological layers become evident.

The history of the human side of the DUCP psycho-social layer necessarily starts
in Africa. As noted by Van Couvering et al. (2004), no other continent can rival with
Africa in terms of its importance for human evolution. Briefly, around ten million
years ago the displacement of the Western and Eastern African tectonic plates pro-
duced an original and effective reconfiguration of the environment: the Great Rift
Valley was created, a depression of approximately 6000 km in length from North to
South. The Great Rift Valley formed an obstacle to Atlantic atmospheric perturba-
tions, so much so that the Eastern territories of the African continent became more
and more arid. This produced a drastic reduction of the rainforest in vast areas, and
opened up the concatenated potential for a new ecosystem: the savanna. Until then,
hominids could easily live out of fruits and roots picked up in the forest. But without
the forest, new sources of food were necessary. The new environment thus opened a
new opportunity which was also a great challenge: how to hunt prey, without expos-
ing oneself to excessive risk? Hominids were certainly neither the fastest nor the
strongest of animals. It was in these conditions that an idea with a great potential for
originality and effectiveness was generated: bipedalism. Bipedalism carried with
itself numerous advantages: seeing far (particularly useful in the savanna), the pos-
sibility to wade waters, a great variety of diversified movements, and most of all the
freeing of hands. On the other hand, just like any other disruptive idea, bipedalism
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implied also a series of negative sides: it required anatomical reorganization and
with that new difficulties in giving birth, vital organs were more exposed, joints
wore out more rapidly, and it was a difficult skill to learn for babies. Nonetheless,
this innovation was gradually adopted to become a major biological and psycho-
social creative achievement in spite of all the underlying obstacles. This was truly a
crucial step forward, as underlined from a biomechanical point of view by Vaughan
(2003) and from a philosophical perspective by Gallagher, considering its implica-
tions in terms of embodied cognition (Gallagher 2015, p. 99): “If humans had not
attained the upright posture [...], the human brain would likely be much smaller, our
sensory and motor systems would be different (more attuned to the olfactory than to
vision), and none of it would function in the specific way it functions now. Indeed,
we would likely have to redefine what we mean by rationality”. And, we add, we
would have to redefine what we mean by creativity.

A second crucial step in the development of strict-sense psycho-social creativity
in humans should be underlined: neoteny, or the persistence of immature behaviour
for long periods of life, up to adulthood (Bjorklund 1997). Also in this case, the are
both advantages and disadvantages to take into account. On the negative side, neo-
teny implies much longer care periods for our babies than any other animal species,
with children who are not capable of searching or hunting safely, which forced a
reorganization of social roles between males and females. On the other hand, this
feature brought positive sides of exceptional importance from the point of view of
enhancing creativity, i.e. the potential for original and effective behaviour: long time
available for playing and a strong mother-child relationship, whereby the develop-
ment and refinement of language and metacognition took place, with grand implica-
tions for the future of our species.

Hominids thus became the major force inside the psycho-social layer of the
DUCEP: they began to shape their environment and to produce inventions, starting
from stone-tools, and they affected at the same time the material and biological lay-
ers. To date, the earliest account for the inception of the stone-tool industry appears
to be given by the archaeological findings in Lomekwi 3, West Turkana, Kenya
(Harmand et al. 2015): they are dated at 3.3 million years ago. Building stone tools
is characteristic of a psycho-social creative activity in that the potential effective-
ness is projected into the future, implying the existence and use of mind. Now,
3.3 million years ago is about three million years earlier than the advent of Homo
Sapiens, and almost one million years before Homo Abilis, who was also identified
as one of the initiators of human creative activity (Gabora and Kaufman 2010). We
want to highlight again that this finding is in line with Whitehead’s hypothesis that
the agent in the DUCP is the universe as a whole, so that in the psycho-social layer
all hominid species can and should be accredited of creative behaviour at various
degrees. However, no one could argue against the fact that DUCP productivity
exploded in the hands of Homo Sapiens, thanks to our unprecedented ability for
learning and communication, thus enhancing enormously the potential for concat-
enation, exploration, exaptation, and estimation. Homo Sapiens’ cumulative culture
has been shown to be growing exponentially across all times (Lehman 1947), and
this exponential growth has been attributed to our creativity (Enquist et al. 2008), as
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noted before. Even though it is patently self-referential, we cannot avoid being
astonished at the cumulative culture that Homo Sapiens has been able to produce in
the course of its evolution.

Let’s conclude this section by noting that our view of the psycho-social layer of
the DUCP is in accord with the approach to economics by Koppl et al. (2015),
whereby they theorize that economic dynamics are “creative”, in the sense that the
relevant phase space changes continually in ways that cannot be prestated.
Reminiscent of biodiversity, they introduce the concept of cambiodiversity, or
diversity in traded goods, with an estimated dimension of ten billion goods for sale
in New York city in 2015. This, along the findings by Lehman (1947) on the expo-
nential growth of cumulative culture in all disciplines across history, can be taken as
forms of quantification of psycho-social productivity of the DUCP.

17.7 The Artificial Creativity Layer in the DUCP

The action of Homo Sapiens in the psycho-social layer of the DUCP has produced
vast numbers of inventions based on scientific discoveries, opening up new profes-
sions and disciplines, among which those pertaining to information and communi-
cation technologies (ICT). Cybernetics, or the science of communication and
control theory, was born in the middle of the twentieth century, when computing
machines were in their pre-history, foreseeing a progression path which turned out
to be very close to reality: today, modern supercomputers are reaching computa-
tional powers that are comparable to those of the biological human brain. Given the
rate of increase in computational power and density, we can expect that machines
might surpass the human brain in terms of raw computational power, while they
already outperform us for specific tasks, such as for example arithmetic calculus or
chess playing. At the same time, telecommunication infrastructures have intercon-
nected the developed world, upon which the Internet and the World Wide Web have
introduced services that have soon become pervasive and in some cases even neces-
sary to our everyday and professional lives. Artificial intelligence has been devel-
oped to a sufficient level to enter into our everyday life, most of the times without
being noticed. The Internet, with its powerful search engines, constitutes nothing
less than the most powerful form of non-anthropomorphic distributed artificial
intelligence, of which the majority of the world’s population makes daily use. Our
minds are now extended by these technologies (Menary 2010), and the job market
is undergoing radical transformations (Brynjolfsson and McAfee 2014). The ques-
tion for us is: should we include any of the outcomes of artificially intelligent pro-
cesses as part of the DUCP? Is there a philosophical as well as practical possibility
for machines to behave creatively? Since originality contains an element of authen-
ticity, shouldn’t creativity be an impossibility from the computational point of view?
These are crucial questions which will require much more space than what we can
dedicate here. Let’s only say that the field of computational creativity is today open
(see for example Colton et al. 2009, and the references therein), and that as a
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minimum we should consider the fact that machines can provide useful tools to
enhance psycho-social creativity. Indeed, as discussed in (Corazza 2017b), we
believe that the collaboration between humans and machines will be a fundamental
characteristic of the future Post-Information Society.

17.8 Conclusions and Further Developments

This chapter represents but a quick initial flight over the vast territory to be covered
in order to transform Whitehead’s cosmological interpretation of creativity as the
ultimate universal metaphysical principle into a fully-fledged theoretical frame-
work, with practical consequences in a pragmatist sense. The first fundamental step
into this process is the realization that once a dynamic definition for creativity is
given in terms of potential originality and effectiveness, it becomes virtually impos-
sible to fragment the creativity process into separate elements: creativity episodes
can be carried on indefinitely, transcending their actors, and they are all interrelated.
The consequence of this realization is the definition of the Dynamic Universal
Creativity Process (DUCP) as the active ensemble of all creativity episodes in the
course of cosmic evolution, to form an evolutionary tree of creativity. This defini-
tion allows to place into a single theoretical framework the original and effective
outcomes of the material layer (mainly the domain of physics and inorganic chem-
istry), the biological layer (mainly the domain of biology and organic chemistry),
the psycho-social layer (mainly the domain of psychology, social sciences, and eco-
nomics) and the artificial layer (mainly the domain of engineering, computer sci-
ence, and cybernetics). The successive layers build on, but can never be reduced to,
one another, due to the intrinsic and emerging characteristics of each layer. It can be
shown however that DUCP outcomes at one layer can spur iterations of innovations
at other layers, with recursive mutual influences. This kind of circularity is one jus-
tification for an integrated approach to creativity: other justifications have been pro-
vided in terms of both theoretical and practical benefits. Clearly, a large amount of
work will be needed to consolidate this theoretical framework and deliver practical
implications, involving multiple disciplines among which psychology, philosophy,
anthropology, cosmology, evolutionary biology, economics, design, engineering
and cybernetics will have prominent roles.

One question which remains to be answered is the following: which implications
can be derived from the adoption of the DUCP framework in terms of education,
and in particular of education for creativity? Answering this fundamental question
will require extensive future work, but we can start drafting preliminary answers
here. Indeed, the impact appears to be far from negligible. First of all, the dynamic
definition for creativity allows to take into account in a unified framework not only
the desired creative achievements, but also episodes of creative inconclusiveness,
which put to a test the resilience and self-efficacy of students. Therefore, the funda-
mental attitudes and mindsets for persistence can be recognized and developed
under this dynamic perspective. Second, from an epistemological point of view,
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adopting DUCP implies that teachers and students should be formed and informed
about a search for the possible unification of knowledge, going beyond barriers and
dichotomies that are typically the result of historical disciplinary subdivisions as
sorts of fenced gardens. We are specifically concerned with bridging the gap
between science and technology on one side, human sciences and art on the other.
Third, recognizing that creativity has a universal and metaphysical character should
convince teachers and students that this is not a topic that can be excluded from any
educational strategy; rather, it should find its proper collocation, one that can well
exploit the material, biological, psycho-social, and artificial transversality of the
DUCEP, letting those willing to be involved in the DUCP become part of an endless
flux of creativity episodes. Fourth, and perhaps most important, given that creativity
will be essential to the survival of the human species in the post-information society,
the development and measurement of skills and abilities related to creative perfor-
mance, the understanding of the socio-cultural implications of creative activity, as
well as the search for the overall conditions that can optimize the potential for origi-
nality and effectiveness in any circumstances should be addressed and become a
positive element in the design of future education systems. We add a sense of
urgency to these guidelines, given the accelerating pace of societal transformations
(Corazza 2017b).

The attentive reader will have noticed that, throughout this discussion, we have
avoided completely the question of whether the advancements produced by the
DUCEP at the various layer could or could not be supervised or guided in any teleo-
logical form. This was done on purpose to let each reader find her/his own position
on this fundamental metaphysical question, which also touches upon the sphere of
personal spirituality. Indeed, an intimate place which we intend to respect.
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Ronald A. Beghetto and Giovanni Emanuele Corazza

If we were to boil down the organizing assertion of this volume in one statement it
would be: Creativity is a dynamic phenomenon that cannot be adequately accounted
for by fixed conceptions or one-and-done assessments. Contributors to this volume
responded to our invitation to work within this broader assertion and offer a dynamic
perspective on creativity in educational settings.

Authors responded to this invitation in various ways in an effort to present how
their perspective builds on and moves beyond more static representations of cre-
ativity. This resulted in a compelling set of chapters that illustrate how creative
phenomena, including creative outcomes, are much more volatile and mercurial
than how they have been typically represented in creativity theory, research, and
practice.

What then are the implications of adopting a more dynamic perspective of cre-
ativity in education settings? Taken together, the contributors to this volume have
offered a two part response to this question. The chapters found in Part 1 highlight
implications for current and emergent practices; whereas the chapters comprising
Part 2 focus more on theoretical conceptions and future directions.

In what follows, we briefly summarize key assertions from each of the chapters,
organized along the lines of the major themes of Part 1 and 2 of this volume. These
assertions are those that stand out to us as particular provocative, compelling, or
important. We acknowledge that these highlights are limited to our interpretation.
Other readers may interpret these implications differently. Still, we offer the follow-
ing as a quick summary of what we feel are key assertions in and across the chapters
of this volume.
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Implications for Current and Emergent Practices

- Use micro-longitudinal methods. Dynamic approaches to studying creativity
are underway and researchers can draw from and build on various promising
analytic and methodological options in an effort to move from more static to
more dynamic, micro-longitudinal approaches to studying creative phenomena
in classrooms, such as creative confidence beliefs (Chap. 2, Beghetto and
Karwowski).

- Engage young people in participatory creative endeavours. Educators can
engage young people in participatory creative endeavours, such as biographies
of ideas, which represent a dynamic approach for understanding and experienc-
ing the more complex, changing, and socio-cultural roles people play in the
development of creative ideas, identities, and outcomes (Chap. 3, Clapp and
Hanchett Hanson).

— Incorporate emotions into models of creative thinking. Emotional reactions
are a main determinant of the creative process, representing the spinal cord of
creative thought. Researchers can use creative thinking models, such as the
DIMAI model (drive, information, movement, assessment, and implementation),
to understand how emotional mechanisms control the creative thinking process
(Chap. 4, Agnoli and Corazza).

— Develop dynamic styles of idea assessment. How teachers and coaches assess
ideas as part of the creative process is critical. Movement from more static to
dynamic styles of idea assessment are possible through training, but come with
challenges (e.g., discrepant conceptions of the value of ideas between practitio-
ners and researchers, in particular original ideas). Researchers and practitio-
ners can benefit from understanding the benefits and challenges that inhere in
adopting more dynamic assessment styles (Chap. 5, von Thienen, Ney, and
Meinel).

- Engage in acts of exploration. Acts of exploration represent a promising,
dynamic approach to creative schooling. Acts of exploration involve engaging in
new and emerging combinations, connections, and interpretations. In this way,
acts of exploration take teachers and students on a dynamic creative learning
path and can be incorporated in research-education with teachers and research-
action with students (Chap. 6, Guerra and Villa).

- Understand and develop a creative world view. The creative mind is a com-
plex, dynamical system. Understanding the role and features that a creative
worldview plays in creative thought and action can go a long way in cultivating
creative classrooms. (Chap. 7, Maland and Gabora)

— Explore how to dynamically adapt existing models of creativity to under-
stand educational practice. Existing models of creativity can be dynamically
shaped to help inform, interpret, and understand creative educational practice in
and across cultures. New applications of these models can shine the light on
“hidden-c creativity”, which is the dynamic potential to be found in all educa-
tional settings (Chap. 8, Mullen).
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- Don’t lose sight of content knowledge. Content matters when it comes to teach-
ing about, for, and with creativity. Teachers can model the enjoyment to be found
in deep subject matter knowledge, experimentation with that subject matter,
encouraging students to meaningfully and critically engage with it — even in
seemingly “boring” subject areas (Chap. 9, Tanggaard)

Theoretical Implications and Future Directions

— Much can be learned from focusing on the dynamic processes of creativity.
Creativity involves a dynamic process, which results from an interplay of bottom-
up and top-down processes. Understanding how people create requires looking
beyond the product and focusing on understanding the dynamic processes
involved in producing creative products (Chap. 10, Runco).

- Creativity can be conceptualized as a dialogic relationship. Creativity can be
thought of as a dynamic, evolving quality of the relationships people develop
with others in a shared, sociocultural environment (rather than a static object).
The concept of polyphonic orchestration highlights how creativity is simultane-
ously an individual and social, personal and cultural, process (Ness and
Glaveanu, Chap. 11).

- Dynamic definitions require new conceptualizations of creativity assess-
ment. A dynamic definition of creativity requires new ways of conceptualizing
and adapting measures of creativity to better account for more dynamic features
of creative phenomena, such as inconclusiveness (Chap. 12, Carruthers and
MacLean).

- Dynamic perspectives of creativity help us get beyond competing binaries.
Understanding the dynamic trajectory of creativity requires moving beyond the
typical binaries of choosing an interdisciplinary versus domain specific-
expertise. A more dynamic concept calls for a recognition of how these two dif-
ferent approaches can be mutually reinforce the broader effort to understand
creative phenomena (Chap. 13, Ambrose).

- Dynamic approaches offer new insights into internal mental processes.
Previous work has demonstrated mixed findings with respect to relationship
between internal mental process, such as mind wandering (MW), and creativity.
Viewing these phenomena through a multidimensional, dynamic lens can offer
researchers new ways for understanding different facets of MW (e.g., spontaneous
vs. deliberate) and creative thought (Chap. 14, Vannucci and Agnoli).

- Adopting a dynamic conception of creativity requires developing new
approaches for specifying the complex, changing, and unpredictable fea-
tures of the creative process. Previous models of creativity which offer a
sequential or step-by-step approach to understanding creative processes and
outcomes fall short when viewed from a dynamic perspective. New models are
needed to help conceptualize, test out, and assess the dynamics of the process in
and across fields (Chap. 15, Botella and Lubart).
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- Working through the prevalent ideologies of creativity can provide new and
more dynamic ways of understanding and developing creativity in education.
Exploring the question of how educators and researchers might become aware of
and work within exisiting creative ideologies can offer new directions for promot-
ing more participatory forms of creative work and scholarship in education
(Chap. 16, Hanchett Hanson).

- Creative episodes can be conceptualized within a dynamic universal cre-
ative process. Broad, encompassing frameworks such as the Dynamic University
Creativity Process (DUCP) offer new directions for conceptualizing creative
phenomena in and beyond educational settings. The DUCP offers theorists,
researchers, and practitioners multiple entry points (layers) for exploring and
(re)conceptualizing creativity in a more dynamic, encompassing, and active
ensemble of creative phenomena (Chap. 17, Corazza).

Concluding Thoughts

When attempting to read a volume brimming with new ideas and concepts, such as
this one, you may quickly feel a sense of being overwhelmed by possibilities and
perspectives. We therefore hope that this coda offers you a quick refresher of key
assertions in and across the chapters, which will help you reflect on and integrate
some of the major themes offered herein. We also hope that it represents an invita-
tion for you to go back and revisit the chapters in an effort to explore how your own
interpretation of these ideas changes over time and in light of your engagement with
these ideas in your own professional endeavours.

Indeed, in the spirit of the dynamic theme of this volume, the creative insights
and interpretations you draw from engaging and revisiting the chapters of this vol-
ume likely will continue to change over time and across settings. Reading through
this volume is therefore not about “finishing it,” but continually engaging with,
revisiting, and monitoring the changes in your own perspective on creativity in edu-
cational settings.
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