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Abstract

The question as to whether creativity is domain general
or domain specific is one of the most enduring and con-
troversial topics in the field. Yet the importance or rel-
evance of the chosen application domain has not been
considered in the related field of computational creativ-
ity (CC). A recent study at ICCC demonstrated that the
range of applications considered in the study of CC has
been diverse with more novel topics being considered
as the field progresses (Loughran and O’Neill 2017a).
As the field grows, we propose that we need to consider
the relevance of the application domain and any poten-
tial role or effect the choice of the domain may have on
the outcome of the designed system. In this paper, we
review what it means for CC to be domain-general. We
consider the domain-dependence of creativity in human
studies and what implications, if any, may arise from
the choice of application domain in CC studies. We
conclude that this is a multi-faceted question and that a
simple yes or no answer may not be possible to acquire
or sensible to suggest.

Introduction
Computational systems that attempt to simulate, portray or
genuinely exhibit creativity typically do so in a given ap-
plication domain. A generative creative system can create
some novel artefact such as a melody, piece of artwork or
joke to be evaluated in order to ascertain the level of creativ-
ity exhibited by the system. Despite the diversity in possible
domains there have been trends in the topics considered at
ICCC with systems based around music and Natural Lan-
guage Processing (NLP) remaining popular over the years
(Loughran and O’Neill 2017a). Even so, the same study
showed that there is a steady increase in systems based in
novel application domains not considered before at ICCC.
In another study that year on ‘How to Build a CC System’
it is proposed that the first step in the process is: choose a
domain D (Ventura 2017). If this model is followed then
all subsequent steps in the building of the system are depen-
dent on this first step. If the application domain is such a
fundamental choice and yet is so diverse — and getting in-
creasingly so — between studies, it raises the question as
to whether or not the chosen application domain has an ef-
fect on the potential creativity that could be displayed by the
system.

The question, as posed in our title, requires clarifica-
tion. The term Computational Creativity (CC) is defined as
(Colton, Wiggins, and others 2012):

‘The philosophy, science and engineering of computa-
tional systems which, by taking on specific responsibil-
ities, exhibit behaviours that unbiased observers would
deem to be creative.’

Thus CC refers to a field of study. Asking whether or not a
field is domain-general is a much broader and more complex
question than asking if a computational system is domain-
general. In this paper we will mostly consider the latter
question: Is the creativity demonstrated by or aspired to in
a given computational system dependent on the application
domain within which the system is placed? Even this more
specific question raises many issues to consider: Is creativity
itself domain-general? Is the creativity of a system depen-
dent on the choice of domain by the programmer? If these
questions were found to be true it could raise the issue as
to whether or not the creative capacity of the system is de-
pendent on the creativity of the programmer. Furthermore,
we may need to consider if artefacts produced in certain do-
mains appear more creative than others and if so does this
make such domains more suitable for study than others? Do
impressive results in traditionally ‘creative’ domains such
as music or art give the impression of higher creative levels
than those in more simple domains? A focus on impressive
results without considering the underlying cognition of the
creativity that produced said results can lead to a misunder-
standing between weak CC — that which merely simulates
human creativity. and strong CC — systems that exhibit au-
tonomous creativity (al Rifaie and Bishop 2015). There is
a place in the field for systems that focus on both weak and
strong CC, but it is vitally important to be clear as to which
is under consideration.

This paper examines the question of domain generality
of systems developed within the field of CC. We review the
domain-generality of creativity in human studies and con-
sider what differences may lie in studying creativity from a
computational standpoint. We review the types of creativ-
ity proposed in the literature and consider how they are ap-
proached by CC studies in various application domains.



Human Creativity Studies
The current accepted definition of CC, given above, is in
terms of creativity itself. The reason for this circularity lies
in the fact that creativity remans to be such a difficult con-
cept to define. It has been argued that whether creativity
is domain dependent or domain general is one of the most
controversial issues in (human) creativity research (Plucker
2004). For this reason, we consider general creativity —
the manner in which it has been defined and evaluated and
the question as to whether it is domain specific or domain
general, before considering its relationship to computation.

Definition of Creativity
The standard definition of creativity is succinct: ‘Creativ-
ity requires both originality and effectiveness’ (Runco and
Jaeger 2012). But unfortunately, this is far from the only
definition that is used. One of the main problems in the sci-
entific study of creativity is that there have been so many
different definitions proposed over the years. It has been
stated that there exist over a hundred definitions for creativ-
ity within the relative literature (Meusburger 2009). How-
ever, considering the subject of creativity has been studied
in many subject fields including philosophy, psychology, ed-
ucation, sociology plus all application and technical fields,
it is likely that the number is significantly higher than this.
Even different dictionary definitions of the word contain dis-
crepancies. The Oxford English dictionary currently defines
creativity as ‘The use of imagination or original ideas to cre-
ate something; inventiveness’1, whereas the Cambridge En-
glish dictionary define it as ‘The ability to produce original
and unusual ideas, or to make something new or imagina-
tive’2. In a study on the history of creativity for AI research
it has been stated that ‘Creativity needs creativity to explain
itself’(Still and d’Inverno 2016). Hence even in general cre-
ativity, as in the definition of CC, the term is self-referential.

Despite the number of definitions that have been pro-
posed, the common elements that have been present in any
accepted definition are based in novelty (or originality) and
value (or effectiveness). While the roots of the study of
creativity began to emerge in the 1930s-1950s (Runco and
Jaeger 2012) the first definition to include these elements
was given by Stein: ‘The creative work is a novel work that
is accepted as tenable or useful or satisfying by a group in
some point in time’ (Stein 1953). More recent works that
attempt to define or evaluate creativity do so by focussing
on the two aspects of novelty and value (Ritchie 2001;
Boden 2004). Value can be attributed to a concrete arte-
fact or to a more abstract concept theory or interpretation.
Novelty can refer to ideas that are new to the individual,
know as Psychological (P) Creative, or those that are novel
to the world — Historical (H) Creative. By this reasoning
H-Creativity is a special case of P-Creativity (Boden 2004).

Csikszentmihalyi similarly separated the idea of creativity
to the individual (P-creative) and to a culture (H-creative) in
proposing the idea of ‘Big C’ Creativity (Csikszentmihalyi
2013). He posits that such a version of creativity cannot

1https://en.oxforddictionaries.com/definition/creativity
2https://dictionary.cambridge.org/dictionary/english/creativity

be experienced purely by an individual, but must have an
influence on some aspect of culture. He considers that this
Creativity can only be found in the interrelations between
three parts of a system:

• Domain: a set of symbolic rules and procedures;

• Field: those who decide what is novel within the domain;

• Person: those who undertake the creative act or idea.

Only within the interplay of these parts can Creativity be ex-
hibited. Thus he sees Creativity as an act that changes an
existing domain or transforms a given domain into another
domain. Boden has also proposed three distinct types of cre-
ativity: combinational, explorational and transformational
(Boden 1998). She proposed that transformational creativ-
ity, which transforms the space within which one is search-
ing, offers the most opportunity for discovery. Hence, trans-
formational H-creativity is akin to Csikszentmihalyi’s Cre-
ativity (‘Big-C’), but due to the transformation of domains
and requirement of historical domain knowledge, such cre-
ativity will be difficult to evaluate.

Evaluating Creativity
The evaluation or measurement of creativity is often re-
ported in relation to assessing creative ability, often in chil-
dren, through a variety of ‘paper-and-pencil’ tests (Cropley
2000). Although a large variety of such tests exist, Cropley
proposed concentrating on those developed during the ‘mod-
ern creativity era’ as first introduced by Guilford (Guilford
1950). He reviewed and organised such tests to reveal four
dimensions relating to elements of creativity: product, pro-
cess, motivation and personality/ability. From an analysis
of a large number of tests he observed that creativity tests
did not have as high a predictive value of success as tradi-
tional IQ tests. Cropley also stated a preference for models
that encompass both thinking and personality such as the
Test of Creative Thinking: Divergent Production (TCP-DP)
(Urban and Jellen 2005) over those centred purely on diver-
gent thinking (DT). DT tests, however have been used exten-
sively as an indicator for creative potential (Runco and Acar
2012). While DT is acknowledged as different to creative
thinking, psychometric tests have suggested that these tests
can provide predictors for the potential of creative thinking.
While Guilford tied divergent production to creative poten-
tial, Runco explicitly states that DT is not synonymous with
creativity, but that tests based on this theory can indicate a
potential for creative problem solving.

Although there have been many tests for identifying cre-
ative thinking, no one test has been agreed on as the most
general or best. Furthermore, these DT style tests are not
discussed in terms of application domain but rather in terms
of general creative thinking potential. Nevertheless, the im-
portance of the given application domain on creativity and
creative ability has been discussed at length in the field.

Domain Specificity of Creativity
Whether creativity is domain specific or domain general
has been a hotly debated topic in creativity research for
a number of years. In general creativity, this amounts



to asking whether a person, process or product is consid-
ered creative only within one domain or across multiple
domains and furthermore whether training in one domain
can increase ability in another creative domain. There are
strong opinions on both sides with some arguing for do-
main generality e.g. (Runco 1987) with others maintain-
ing the domain specificity of creativity e.g. (Baer 1998;
2010). While the discussion continues, the dominant per-
spective appears to be leaning towards domain specificity.
Even if a consensus cannot be reached, Baer still argues that
it is better to assume specificity over generality (Baer 1998).
He proposes that in assuming specificity, nothing is lost by
training a subject in their specific domain even if it turns
out that that creativity is domain general. Conversly if do-
main generality is assumed but domain specificity is the re-
ality, much effort could be wasted in teaching and learning
based on general domain creative-thinking tasks. Plucker
and Beghetto further argue that too much focus on either po-
sition may hinder creativity. They conceptualise a model
indicating a focus on generality can lead to superficiality
whereby one may never fully engage in the creative task,
while being too specific could lead to a fixedness whereby
the goal is never satisfied (Plucker and Beghetto 2004). They
conclude that creativity is most likely domain general, but
that it can appear domain specific and that ultimately it is
not beneficial to dwell on the concept

Whether or not creativity is domain-specific as defined
above, it is evident that creative domains exist and are impor-
tant to us. As Csikszentmihalyi has stated: ‘The existence of
domains is probably the best evidence of human creativity’
(Csikszentmihalyi 2013). In contrast to many other living
organisms, we as humans can choose from a number of re-
sponses when presented with a given stimulus; a flower will
turn towards the light of the sun, but when we encounter
such a flower we may choose to focus on visual art and paint
it, we may be inspired to write a poem about it, or we may
pass it by with barely a glance while focussing on other mat-
ters. An initial choice can lead to a decision to work in more
specified sub-domains; if we want to make a visual artistic
rendition of the flower do we paint, use charcoal or print-
ing? Our individual responses to the world may be different,
there is no standard domain in which me must work. We
choose which specialist domain to focus on and the more we
work on a domain, the more specialised we become. Ani-
mals other than humans are capable of actions other than the
predefined responses of the above flower, however. Much
creative and playful interactions have been observed in the
social and exploratory behaviours or animals (O’Hara and
Auersperg 2017). While these may not result in behaviour
considered as traditionally creative as that of humans, cre-
ativity in nature has been noted to be heavily influenced by
similar such social interactions (Saunders and Bown 2015).

The Computational Comparison
A person must first find their passion to consider working in
any given domain. Only through years of study can they then
choose their own sub-domain and find their footing to build
on what has been done in order to make any creative contri-
bution. Can an autonomous creative system make such de-

cisions before it undertakes a work? The decision as to what
domain to work in is invariably decided on a priori by the
programmer: we plan to write music generation programs or
art generation programs. Is it possible to write a creative pro-
gram without first specifying the domain —- and by specify-
ing the domain have we paradoxically removed the potential
for the system to intentionally display creativity?

While we may accept that the lack of clarity of a definition
for creativity leads to the circularity in the CC definition, it
does mean that this CC definition is reliant on an ill-defined
concept. Computational measures, by definition, are based
on the idea of enumeration — an exact process. Thus what
we are trying to achieve in CC is to enumerate that which
we cannot define. To some, this may be the best argument
against applying computation to creativity; if we cannot de-
fine the concept and therefore cannot measure the concept,
how can we expect computers to enumerate, generate or im-
itate the concept? Such an argument is overly defeatist how-
ever. Creativity is not a divine ability afforded to only a
lucky talented few, it is merely a feature of human intelli-
gence (Boden 1998). Much of the original theory on creativ-
ity was based on determining if it was distinct from intelli-
gence (Runco 2014). AI systems are becoming increasingly
important in our modern day society. With the push towards
a general AI, it is imperative we recognise creativity as an
important aspect of intelligence and do not merely dismiss
the idea of computing it as too much of a challenge.

We have established that creativity requires novelty and
value, but there is one extra important aspect that must be
considered, particularly when considering autonomous cre-
ative systems: the aspect of intent. The requirement of intent
is rarely addressed in humn creativity; presumably a person
who is creating an artefact is doing so intentionally. Many
recent CC studies however have stated that for creativity to
be present, an agent must exhibit novelty, value and inten-
tionality e.g. (Ventura 2017). Novelty and value are impor-
tant but once we consider creation by a computative system,
this idea of intent or ownership becomes equally important.
If a system generates a joke — does it need to have intended
to do so in order to display creativity? What would such an
intent even mean — was the system attempting to make us
laugh? This level of invoking an emotional response from
a computative system is not possible yet, but for creativity
to be displayed the system should provide evidence on some
level of intending to produce its output. This issue of intent
has raised discussion in recent years. (Guckelsberger, Salge,
and Colton 2017) considered a non-anthropocentric model
by adopting an enactive AI framework finding that CC sys-
tems that focussed on human creativity typically cannot pro-
vide a reason for intent as they lack intrinsic goal-ownership.

CC Evaluation A lack of evaluation has been noted many
times throughout the development of the field of CC (Bo-
den 1998; Cardoso, Veale, and Wiggins 2009; Jordanous
2011). This lack of evaluation could result in undermining
any scientific progress of the field, resulting in a stricter fo-
cus towards evaluation within papers and the development
of a number of frameworks according to which CC sys-
tems should be evaluated. Over the past decade a num-



ber of evaluation frameworks have been proposed includ-
ing a set of empirical criteria (Ritchie 2007), the Creative
Tripod (Colton 2008), numerous Turing-style tests (Ariza
2009) and the Standardised Procedure for Evaluating Cre-
ative Systems (SPECS) (Jordanous 2012). Ventura gave a
series of milestones that a system must surpass in order to
be in the ‘realm’ of creativity (Ventura 2016). He posits that
systems should exhibit more than just randomisation, pla-
giarisation, memorisation, generalisation, filtration and in-
ception to avoid the ‘mere generation’ trap, but concludes
that the location of actual creativity is still somewhat out of
reach from the computative community.

One test for creativity that is focussed on autonomy is the
Lovelace Test (LT) (Bringsjord, Bello, and Ferrucci 2003).
This involves an artificial agent A, its output o and its hu-
man architect H. Simply put, the test is passed if H cannot
explain how A produced o. It is important to note that this
test is not about predicting results but explaining how they
came about. Any programmer who can explain their written
code can in theory explain how the their agent produced its
output. The only situation in which this LT can be passed
is one whereby the programmer cannot explain what they
have written. In reality, if a system consists of multiple mod-
ules that interact to produce a final output, one could argue
that not one individual programmer could explain the whole
system, but theoretically their combined knowledge should
be able to, and as such this scenario is merely an increase
in complexity rather than a true solution to the test. As it
stands, the LT does not appear to be passable, regardless of
what application domain it is applied to.

By necessity, evaluation of the output or artefacts pro-
duced by any creative system is domain-dependent; if eval-
uation is performed on an artefact, then the domain of said
artefact is imperative to the judgment. The field of CC is
based on systems rather than artefacts however. While there
still remains a tendency to evaluate purely on the final pro-
duced artefacts, such assumptions can lead to limitations
within evaluations and hence in the growth of the field in
general (Loughran and O’Neill 2017b). It would be bene-
ficial instead to be able to make an evaluation of the run-
ning system, where this is more appropriate. Such a judge-
ment should not be dependent on the application domain,
but could in theory be dependent on the type of algorithm
used in the development of the system. The LT is an ex-
ample of such a metric as it is based on how the artefact
is produced — not merely what is produced. Similarly the
SPECS method could incorporate such a method as the def-
inition of creativity and the standards used to evaluate it are
both specified as part of the method. Hence, the question as
to whether or not the evaluation of creativity is dependent
on application domain is more dependent on the definition
of the evaluation rather than the definition of creativity.

Application Domains in a CC System
The design and implementation of any computational sys-
tem involves a number of steps. Such a design may start
with a choice of algorithm, analysis of data, a focus on inner
workings or any high level consideration of the system. A
recent proposal for the first step in creating a CC system is in

choosing the application domain (Ventura 2017). Using this
framework, once that is chosen, all representations both at a
genotypic (internal) and phenotypic (external) level can be
determined. Therefore, in the development or planning of a
system, the application cannot be disregarded; what the sys-
tem creates is quite often the initial purpose of making the
system for many people. People naturally tend to work with
systems that operate within a field that they themselves have
domain knowledge, and they often stay within one applica-
tion domain; musicians tend to make musical systems and
artists work with visual systems. This results from personal
interest but should not have any direct bearing on the poten-
tial creativity within the system if, that is, we can consider
creativity to be domain general. This does ensure, however,
that the initial intent in creating the system lies solely with
the programmer rather than the system. Even if we adopt
this framework and assume that it is acceptable to choose
the application domain as the first step of building a system,
the system should subsequently display some level of inten-
tionality in creating its output.

Concept
The analysis of application domains considered throughout
ICCC listed ‘Concept’ as one singular domain (Loughran
and O’Neill 2017a). In essence, however, many CC sys-
tems could be reduced to Concept, regardless of the given
application domain. A story-telling system, such as Mex-
ica (y Pérez 2015), may make use of NLP but this involves
more than mere syntactic analysis of words. Yes, the text
must make grammatical sense, but the meaning behind the
words and the arch that the story follows — interaction be-
tween characters, emergence of themes, building and subse-
quent release of tensions — are what will engage the reader.
These higher level features are less about the domain (NLP)
as much as they are about the concept behind them. Simi-
larly, in systems that deal with other domains such as music,
games etc. the creativity within the system could be con-
tained in the underlying concept, but this concept is wrapped
up in layers of increasingly complicated representation. The
application domain is the public front to such systems, and
it can catch someone’s eye, but is not necessarily where the
creativity lies. While systems that generate very impressive
aesthetic outputs may rely heavily on domain knowledge,
others can be reduced to an underlying concept for more in-
sightful understanding. The importance of the underlying
concept within any CC system can be related to the given
application domain.

Another particular topic of of interest often considered in
CC studies is that of analogy. Studies in analogy generally
use the written word and so could be broadly put into the do-
main of NLP. But again it is not the semantic understanding
of the words that is under consideration, rather the interplay
of the underlying meaning behind those words between two
specific concepts. As such all studies in analogy consider
two conceptual domains and the transition between them.
Similarly, studies that consider conceptual blending (Fau-
connier and Turner 2003) draw from more than one original
domain. Conceptual blending integrates two or more mental
spaces in order to create something in a new blended space.



CC studies that consider concept, analogy or blending do not
always have distinct boundaries in regards to application do-
main. In such cases, the domain may not be simple to define
and hence can appear to be more general than those studies
focussed on specific aesthetic artefacts.

CC Systems in Multiple Domains
Throughout the development of CC there have been a num-
ber of systems proposed and studies described that deal with
more that one application domain. Some studies may use a
specific domain to illustrate a point that is in fact domain-
independent such as the theoretical model of creative inspi-
ration proposed in (Wiggins 2012). A number of studies pro-
pose the examination of a new general principle and subse-
quently illustrate the point using a variety of examples from
different domains such as considering intrinsic measures of
fitness (Cook and Colton 2015), antagonistic and supportive
behaviours (Guckelsberger et al. 2016) or multiple facets
in preference functions (Bhattacharjya 2016). These studies
typically propose a new method of considering or measuring
CC, either formally or empirically, and then illustrate these
concepts in concrete examples. Such studies may consider
multiple domains, but are still limited to those under consid-
eration, rather than generalising across all domains.

Adaptive Systems
The above discussion focusses on generative systems. If
a system is created with the purpose of generating ‘some-
thing’ then boundaries must be implemented within which
this something will be generated. The limits of these bound-
aries constitute the domain and thus this domain must be
specified by the programmer at the beginning of develop-
ment. If instead, a system is developed whereby the ability
or creativity of the system lies in the modification of an ex-
isting artefact or behaviour this may be considered adaptive
creativity (Bown 2012). Adaptive creativity can be exhib-
ited by flexible systems that adapt not just to their internal
composition but respond to external perturbations within dy-
namic environments. As the domain or function within the
system is already established, the explanation, evaluation or
fitness of the adaptation should be possible; an adaptive sys-
tem should be able to evaluate any changes to stay within vi-
ability boundaries (Guckelsberger, Salge, and Colton 2017).

If a system displays adaptive creativity, this may be exhib-
ited within a certain domain but such creativity may not be
dependent on this domain. The creativity emerges through
the traversal of the behaviour or artefact being adapted
within specified boundaries or limitations. In such a case it
would be very difficult to argue that the creativity exhibited
is not domain-general; if this creativity is exhibited within
one given domain without being developed because of the
domain, arguably this could be transferred to another do-
main to exhibit similar results.

Big and Little Domains
We have established that creativity is not limited to ex-
tremely impressive or artistic feats. Creativity is a general
aspect of intelligence, as described in Boden’s ‘P’ and Csik-
szentmihalyi’s ‘small c’ creativity. Yet, often by focussing

on systems in specific domains that are associated with talent
or passion, such as music, the purpose of the system can sub-
consciously focus on big-C Creative results. When someone
hears that a computer system has written music, the expec-
tations of the quality of the produced is automatically high
— why would a system that creates mediocre music be of
interest? It becomes difficult to focus on or even appreciate
small-c creative achievements when one is effectively work-
ing within a big-C domain. In such a big-C domain, much a
priori domain knowledge is required for a system to gener-
ate anything of value, hence the domain becomes important
and it can be difficult to disentangle the creativity from the
application domain.

If instead, systems were developed in less traditionally
creative, aesthetic or artistic domains such as logic or prob-
lem solving, it is possible that small-c creativity would be
more accessible to identify or study. Besold posited that CC
systems belong to one of two families of ‘artistic creativ-
ity’ or ‘problem-solving creativity’ noting that the latter has
stronger links to transformational creativity and is closer to
strong creativity than more aesthetic based studies (Besold
2016). He acknowledged the lack of research focussed on
computational cognitive systems with general creative capa-
bilities that are mostly independent of a concrete domain, as
similarly noted in (Loughran and O’Neill 2017a). If we wish
to cut through the domain dependence of CC systems to con-
sider a more general understanding, it is certainly worth con-
sidering a stronger focus on the cognitive aspects of compu-
tational agents as they undertake problem-solving tasks.

‘Humanity’ in CC
The current CC definition in (Colton, Wiggins, and others
2012), makes no reference to human opinion. Earlier defi-
nitions and discussions on the topic have made reference to
human ability however. In Marsden’s discussion on Intel-
ligence, Music and Artificiality he discusses the ‘intention
to perform in a human-like fashion’ as one of the two ma-
jor topics of the paper (Marsden 2013). Ritchie justifies al-
luding to human-creativity when considering more general
(non-human or machine) creativity for two reasons: that this
is the established usage and secondly, that doing otherwise
would risk circularity in claims about the process (Ritchie
2006). The definition of computational creativity offered in
2006 by Wiggins referred to behaviour of systems which
would be ‘deemed creative if exhibited by humans’ (Wig-
gins 2006). As late as 2012 Jordanous’ definition 3 referred
to behaviour ‘if observed in humans’.

Despite the lack of the term ‘human’ in the definition,
there remains a lingering tendency to consider human opin-
ion when evaluating or discussing CC systems. (Loughran
and O’Neill 2016) have argued against a consistent human-
comparison when it comes to evaluating generative musi-
cal systems. They proposed that evaluations which focus
purely on human-based measurements would automatically
be subjected to bias and therefore result in limitations in
the development of the field, particularly in the area of au-

3quoted from the computationalcreativity.net
website at that time



tonomous creativity. This is in mind with Guckelsberger’s
non-anthropocentric method of considering intent in CC and
Amabile’s earlier warnings of considering attributions of
creativity purely as those of the individual (Amabile 1995).
If the explicit mention of human opinion is not part of what
defines CC, we should be mindful not to let a bias based on
human opinion to creep back into evaluations and discus-
sions on what it is to be creative.

Machine vs. Human Capabilities
In considering CC, or any form of AI, we effectively attempt
to model some aspects of brain function through compu-
tation. Many techniques developed in the field of ML are
based on brain function such as connectionism and artifi-
cial neural nets. With the dramatic increase in computing
power, the capabilities of such systems are likewise increas-
ing. Thus there are two interrelating questions: are we mod-
elling the brain correctly and if so, do we have enough com-
puting power to emulate general human intelligence? While
the theory of neural networks has been available for over
half a century, it is only in the recent advancement of deep
neural nets consisting of millions of neurons, that the com-
puting power of such systems has become clear. These net-
works still offer a black-box approach to problem-solving
however, rendering successfully trained networks difficult to
analyse. The training of such networks is furthermore spe-
cific to a given task, there does not yet exist an AI of general
intelligence. Nevertheless, with the advancement of such
technologies it is becoming more feasible that an artificial
mind as powerful as our own in on the horizon.

General AI or indeed strong (domain-general) creativity
may not be possible until an artificial mind as powerful as
that of a human is a reality. Even if the computational power
is reached, it is not an absolute that it will model the world
in the same manner as we experience it. For the moment, we
must be content to work within the current bounded rational-
ity of computer capabilities; we develop the models we can
within the current limits. In developing weak creative sys-
tems or domain specific tasks we can consider creativity and
intelligence from different aspects, thus moving towards a
multi-faceted model or understanding of strong general cre-
ativity.

Discussion
From an academic standpoint, should we consider creativ-
ity by computers in the same manner in which we consider
creativity by humans? In defining what creativity actually
means it appears that we must, yet in discussing creativity
across domains it appears we cannot. In examining what
constitutes creativity, the discussion revolves around notions
of novelty and value regardless as to who or what displayed
the creativity in question; if the term creativity is to refer
to a clearly defined concept, then the entity involved should
not matter. Discussing domain generality as it is proposed
in human studies does not necessarily translate to the com-
putational realm. Many of the human studies on domain
generality discuss increasing the ability of a child in one do-
main from practice or learning in another domain. A similar

transfer of knowledge between computational system from
one domain to another could only be possible in the presence
of general intelligence. While transformational creativity is
a well known concept in CC, and knowledge transfer may
be possible in certain circumstances, the transfer of knowl-
edge from one domain to another requires a general level of
adaptation or intelligence that is not presently available in
an AI.

If a system is created for the purpose of generating an aes-
thetic artefact, as we have established that many — but not
all — are, then the intentionality of working within the given
application domain is wholly on the programmer rather than
within the system. Furthermore, regardless as to how pres-
tigious or accomplished a human creator is at their craft,
they suffer from self-doubt and sometimes crippling self-
criticism which can ultimately lead to a difficulty in ever
finishing a piece of work (Nebel 1988):

‘A work, finished or not, produces in many artists an
aftershock (‘choc en routour’) of one type or another.
As a result, artists are led to reflect upon the work, to
change, modify, and even on occasion to destroy it.’

Such self-criticism is considered to be a built-in feature of
the artistic personality, and it can lead to feeling of anguish
at the thoughts of finishing a piece of work; to a perfectionist
a piece may never be truly finished, rather they merely feel
they must stop as they can do no more to it. Constant cor-
rections, and an unattainable goal could be programmed into
a computational system, but they cannot feel this self-doubt
or anguish at their own self-imposed notion of mediocrity.
Is such self-criticism necessary for true creativity or in con-
trast, are such feelings emphasised by authors describing the
plight of the tortured artist?

The artists of the Renaissance period may have worked in
many domains, but as the years progressed the art world has
become more fragmented, more specialised with more sub-
domains not just in medium but in style and purpose within
to place oneself. As expertise within a given application do-
main has become more specialised, it has been speculated
that the emergence of ‘Renaissance era’ artist — one that
exhibited such creativity in many areas as Da Vinci once
did — are becoming less likely (Plucker and Beghetto 2004;
Csikszentmihalyi 2013). If we no longer expect even the
most talented contemporary artists to display such general
creativity across multiple domains, is it fair to expect such
achievements from computational systems that are under de-
velopment? Again such arguments are based on the idea of
working in Big-C domains, it is important to remember that
such opinions propose much less of an issue in CC systems
that focus on small-c logical problems.

At times the discussion around creativity has been framed
as either creative ability or creative activity. It is important
to consider which of these the term ‘creativity’ is actually
referring to. Creative activity is surely domain-dependent,
the activity in question must inherently take place within a
given domain. But creative ability may be more ambiguous.
The definition of creativity given in (Plucker and Beghetto
2004) stresses the interplay between ability and process:

‘Creativity is the interplay between ability and pro-



cess by which an individual or group produces an out-
come or product that is both novel and useful as defined
within some social context.’

While they acknowledge that both aspects have been dis-
cussed within numerous definitions, they consider that it is
in this interplay that creativity lies; regardless of ability, cre-
ativity must be enacted through a process.

It has been noted throughout this paper that a critical dif-
ference that arises between the discussion of creativity by
machines and by humans is that of intentionality. CC is de-
fined in terms of being creative, therefore if the term cre-
ativity is to be used in the same manner regardless of who or
what is exhibiting it, we propose the concept of intentional-
ity should be explicitly stated in the CC definition:

‘The philosophy, science and engineering of computa-
tional systems which, by taking on specific responsibil-
ities, exhibit behaviours that unbiased observers would
deem to be intentionally creative.’

Conclusion
We started this article by posing the question ‘Is CC do-
main general?’. Asking whether or not human creativity
is domain-general cannot necessarily be treated in the same
manner as asking whether or not computational creativity is
domain-general. When discussing the former, studies tend
to be based on teaching people in one domain and ascertain-
ing the effects such teachings would have on their abilities
in other creative domains. This process does not make sense
in computational systems unless we consider these systems
to have enough general intelligence to understand both do-
mains. Such a system would need both general intelligence
and strong creativity. What we should consider is whether or
not creativity itself is more suited, emergent or likely in one
domain over another — as conducted in computational ex-
periments. A comparison in this manner is not always logis-
tically possible, however. Systems that operate in differing
domains will have different representations, goals, methods
of evaluations, plus further differences in relation to the al-
gorithmic methods applied to the given problem. While it
may be within the underlying concept that the creativity ex-
ists, this concept is generally wrapped up in layers of repre-
sentation and computation specific to the given domain.

In examining the discussion of domains in relation to
general and computational creativity, we find it difficult to
prize creativity and application domain apart. According to
(Plucker and Beghetto 2004), domain-dependency may not
matter, yet when we consider a specific CC system it ap-
pears that it might. We have argued that these systems do
not (and arguably can not until they acquire free-will) select
the domain in which to work, this is generally chosen by the
programmer. If the choice of domain is critically important
or if CC is not independent in relation to domain, is this an
argument against the idea that computational systems can be
autonomously creative? If the application domain is chosen
by the programmer we cannot separate the evaluation or im-
pact of the CC system from its domain. This implies that
reciprocally, we cannot separate the impact of a CC system
from its programmer.

So can we answer the question ‘Is CC domain general?’?
In reality, a yes or no response to such a question trivialises
that which is being asked. If we consider the field of CC,
then yes all domains may be investigated but when we con-
sider an individual system, more often than not we place all
experimentation and evaluation into a given domain. The
closer one looks at a given computational system, the more
tied in and restricted to the boundaries of the application do-
main one becomes. This should not impede the development
of any CC research, however. As long as the trend of consid-
ering new and diverse applications continues, then the scope
of studies within the field and range of knowledge obtained
through the field can only expand in the coming years. A
strongly creative AI capable of general intelligence would
arguably be domain-general, but until such a system exists,
it appears that any implemented CC system is limited to the
domain its user designed it to work in — which, of course,
could be any domain at all.
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