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Abstract 

This paper argues that the construction of creative sys-
tems is motivated by –what sometimes seems to be–, 
diverse, even contradictory, viewpoints and understand-
ings about the goals of computational creativity. To an-
alyse those differences I introduce the Computational 
Creativity Continuum (CC-Continuum), which can be 
pictured as a line or band flanked by two poles; I refer 
to one of the poles as the engineering-mathematical ap-
proach and I refer to the opposite pole as the cognitive-
social approach. Thus, creative agents are located along 
the Continuum based on their main goals as systems. 
Through the text I explain the general characteristics of 
each approach, how they complement each other, and 
some of the difficulties that arise when systems are 
misclassified. I finish pointing out the utility of frame-
works like the CC-continuum. 

 Introduction 
The capacity of developing artificial creative agents is an 
old dream. Some of the oldest systems were codified more 
than 58 years ago. For example, as part of his research in 
México City, the linguistic Joseph E. Grimes developed in 
1960-1961 the first known plot generator (Ryan 2017). It 
took some time to the scientific community to start meet-
ing regularly to discuss about the possibilities of this emer-
gent field. The first International Conference on Computa-
tional Creativity was organised in 2010; it was preceded 
for 10 years of workshops. Through all these years, several 
systems have been developed, each one contributing to 
progress different aspects of the field. These works have 
played an important role in the development of theoretical 
ideas and practical perspectives about computers and crea-
tivity.    
 
Some of such systems share important features while oth-
ers employ methodologies and knowledge structures that, 
sometimes, appear to represent opposite views about com-
putational creativity (CC). Naturally, this seemingly con-
trary perspectives are reproduced in some of the definitions 
that have been proposed recently. I would like to analyse 
two of them.      

For Colton and Wiggins, computational creativity is the 
study and simulation, by computational means, of behav-
iour, natural and artificial, which would, if observed in 
humans, be deemed creative (Colton and Wiggins 2012). 
As Jordanous points out, from this perspective “the chal-
lenge is to engineer a system that appears to be creative to 
its audience, rather than engineering a system that possess-
es a level of creativity existing independently of an audi-
ence’s perception” (Jordanous 2012). In general terms, this 
sort of approach employs mathematical models and engi-
neering methods. In contrast, Pérez y Pérez defines compu-
tational creativity as the interdisciplinary study of the crea-
tive process employing computers as the core tool for re-
flection and generation of new knowledge (Pérez y Pérez 
2015). This perspective accentuates the importance of con-
tributing to the understanding of the creative process. In 
general terms, this approach is motivated by the work of 
philosophers, sociologists, cognitive psychologists, and so 
on. In this way, the engineering-mathematical perspective 
concentrates on the construction of products that are ap-
pealing for an audience while the cognitive and social 
point of view privileges the generation of models that pro-
duce insights about the phenomenon we are studying. I 
employ these two stances, generation vs. understanding, as 
the two poles of what I refer to as the Computational Crea-
tivity Continuum (CC-Continuum); (see figure 1); (I first 
published the idea of the continuum in Ackerman et al. 
2017). 
 
 
 
 
 
 

 
Figure 1. The CC-Continuum. 
 
The CC-Continuum provides a framework that allows 
comparing creative agents. The descriptions of the engi-
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poles following Jordan and Russell (1999) description of 
AI:  

There are two complementary views of artificial intelli-
gence (AI): one as an engineering discipline concerned 
with the creation of intelligent machines, the other as an 
empirical science concerned with the computational 
modelling of human intelligence. When the field was 
young, these two views were seldom distinguished. 
Since then, a substantial divide has opened up, with the 
former view dominating modern AI and the latter view 
characterizing much of modern cognitive science. (Jor-
dan and Russell 1999, p. LXXIII). 

 
The same Russell had previousy talked about this distinc-
tion in AI, i.e. the engineering-mathematical approach and 
the cognitive approach, in his famous book (Russell and 
Norvig 1995).  

Engineering-Mathematical Approach 
 
Traditionally, the engineering-mathematical approach uses 
optimization techniques like genetic algorithms; probabil-
istic techniques like DNN; logic and problem solving tech-
niques; and so on. Usually, agents are built based on one of 
these procedures, although one can find programs that mix 
two or more of them. None of these methods have been 
developed with the explicit purpose of producing creative 
systems; they can be described as general purpose tools. 
Researchers have figured out how to manipulate them to 
develop computer programs that produce the desired re-
sults. For instance, the main challenge of those using ge-
netic algorithms in the visual arts is to figure out a fitness 
function that drives the search into reaching interesting 
products.  
 Some researchers have come out with clever ways to ex-
ploit the existing resources. Heat and Ventura (2016b) re-
port using in their system Darcy the gradient ascent meth-
od (Simonyan, Vedaldi, and Zisserman 2013). The gradient 
ascent employs, for example, a trained DNN for face 
recognition:  
 

[It] starts with a random noise image and tries to maxim-
ize the activation of the output node corresponding to 
the desired class to generate. The network then back-
propagates the error into the image itself (keeping the 
network weights unchanged) and the image is slightly 
modified at each iteration to look more and more like the 
desired class (Heath and Ventura 2016b).  

 
Because this is a general purpose tool, this technique seems 
useful in diverse creative domains. An important challenge 
that researchers using DNN face is the construction of a, 
sometimes, very complex process that needs to be applied 
in the training data before it can be useful. 
Problem solving techniques characterize another popular 
approach which, in general, is described as goal-oriented 
reasoning. I have found that, when they are used in the 
context of CC, these type of methodologies tend to employ 

knowledge structures that somehow assure in advance the 
coherence of the final product. A typical example is the use 
of grammars (e.g. story-grammars, shape-grammars), alt-
hough other types of predefined structures are also em-
ployed. For instance, one of the core problems in narrative 
generation is to progress coherence sequences of actions. 
Some researchers have faced this challenge using prede-
fined structures like scripts, schemas, productions rules 
with elaborated preconditions, or even templates. Thus, the 
development of a plot consists in satisfying a set of charac-
ters’ goals and/or authors’ goals, which are represented by 
any of such structures. A goal is reached by instantiating 
partially filled schemas, finding actions that satisfy unfilled 
preconditions, and so on. Researchers that employ this kind 
of approach focuses on building schemas that represent 
core features of the work in progress, or in creating rules 
that chain with each other with the purpose of producing 
interesting outputs, and so on.   
 
Thus, researchers working from the engineering-approach 
side of the CC-Continuum spend a vast quantity of time 
and energy performing technical tasks that allow facing 
research questions like, how can I develop mechanisms to 
produce pieces that are appealing for a given audience? 
How can I produce systems that explore unfamiliar domain 
spaces? And so on. 
    

Cognitive-Social Approach 
 
The cognitive and social inspired approach employs stud-
ies on human behaviour as basis to develop computer 
models of the creative process; such models are tested as 
running programs that works as prototypes. The main pur-
pose of the cognitive and social inspired approach is to 
attempt to contribute to answer questions like: How do we 
get new ideas? How can we produce coherent sequences of 
actions during the creative act? How do we assess the qual-
ity of a piece? How does the collaboration of multiple 
agents shape the creative process? How can we represent 
in computer terms the role of the social-environment dur-
ing the creative process?  And so on. The systems included 
in this approach goes from those that reproduce the results 
of behavioural experiments performed by psychologists, 
e.g. tests that evaluate the subjects’ responses to different 
stimuli, to those that are based on general cognitive theo-
ries or even cognitive accounts of the creative processes. 
For the last ones, it is the work of cognitive and social psy-
chologists to test in humans how accurate the conclusions 
emerged from this programs are.  In all cases, this ap-
proach only generates potential explanations about some 
aspects of how creativity works in humans.  
From the algorithmic perspective, the discourse employed 
by philosophers, sociologists, cognitive psychologists, and 
so on is, in many cases, excessively general. That is, it 
lacks details about the processes and knowledge structures 
involved in the creative process that are necessary for the 
development of a computer model and its implementation. 



Thus, one of the main tasks of researchers operating in this 
side of the CC-Continuum is to find ways of representing 
in computer terms relevant cognitive, cultural and social 
behaviours. This task is challenging for several reasons; 
the most important is that we hardly understand how many 
of such behaviours works in our mind. Social norms illus-
trate this condition. They dictate the acceptable ways of 
acting within a group; e.g. most societies classifies killing 
as a pursuit rejected by the community. However, the reali-
ty is that people’s reaction to such a conduct change based 
on the circumstances; killing an individual might produce a 
hero, a villain, a hero than later is considered a villain or 
vice versa, or even divide people’s opinion about the fact, 
i.e. the perpetrator might embody a hero and a villain at the 
same time. To design a computer representation of social 
norms that comprises all (or most of) these aspects is a 
complicated task. However, this type of information is 
needed by creative agents working individually or collec-
tively, when social representations play an important role 
in the model (e.g. plot generators).  
Another issue that those working in this approach pay at-
tention to is how knowledge structures and cognitive pro-
cess relate to each other and enforce creativity. For in-
stance, I have claimed that, besides of being able to gener-
ate novel, coherent and interesting (or useful) products, a 
creative agent must be able to: 1) Employ a knowledge-
base to build its outcomes; 2) Interpret its own outputs in 
order to generate novel knowledge that is useful to produce 
more original pieces; 3) Evaluate its own products; such an 
evaluation must influence the way the generation process 
works (Pérez y Pérez & Sharples 2004; Pérez y Pérez 
2015).  
I have expand these ideas to define cooperative creative 
systems: if a piece generated by collaborative agents can-
not be developed by any one of them alone, and such a 
piece generates original structures within their knowledge 
base that can be employed by the contributors to produce 
new outputs, then it is referred to as a collectively-creative 
work (Pérez y Pérez 2015). In this way, the analysis and 
design of a cognitive model must be shaped by the necessi-
ty of producing plausible explanations about issues like 
how predictable is the outcome, how the system progress a 
piece, how the system maintains the coherence, interest-
ingness and novelty of the piece in progress (Pérez y Pérez 
2004)...  
The next step is to figure out how to develop the algo-
rithms and knowledge structures that represent all these 
processes; such representation should be as close as possi-
ble to the knowledge, theories or hypothesis we have about 
human behaviour. The researcher might develop new tech-
niques, or employ those that already exist, to achieve this 
goal. In several occasions, the elaboration of the first pro-
totypes makes evident the deficiency on the theoretical 
framework used to construct the system. Then, it is neces-
sary to design new routines that fill those gaps in the theo-
ry.        

Comparing both approaches 
 
The CC-Continuum provides a reference for comparing 
systems. Base on its position in the continuum, one can 
infer the general purpose of a system, the kind of routines 
that it might perform, the type of features to be considered 
in order to assess the work and its results, the perspective 
that the creator has about the field… On the other hand, the 
Continuum does not reflect aspects like the technical com-
plexity of the design and implementation of a prototype, 
the quality and originality of the program and its outputs, 
the impact of the system in the community and the general 
public, and so on. In this way, if an agent located close to 
the engineering approach uses the technique X for a given 
problem, one expects to learn why X is more efficient than 
techniques Y or Z. If an agent located close to the cogni-
tive-social approach uses the technique X for a given prob-
lem, one expects to learn why X represents better a specific 
cognitive or social phenomenon than techniques Y or Z. 
  
Sometimes, a system located towards the engineering ap-
proach requires to characterize some kind of cognitive or 
social behaviour. There are different ways to achieve this 
goal, e.g., employing productions to accomplish a particu-
lar behaviour: “If character A kills character B then charac-
ter A is sent to jail.” This rule does not embody the com-
plications, explained earlier, contained by human social 
norms. However, it might help to provide the illusion that 
the system represents such a complexity and therefore to 
influence the audience’s judgment about the output. The 
designer of this hypothetical system may perhaps decide to 
add more and more productions in order to attempt to build 
a more robust version of public conduct. In this case, the 
location of the system starts to move towards the right side 
of the Continuum. 
In most cases, the implementation of systems located to-
wards the cognitive-social approach requires the develop-
ment of software that, has nothing to do with the purpose 
of the model but, it is necessary to run the program. I refer 
to it as infrastructure for the program. A typical example 
is the construction of a knowledge base. Many creative 
agents require the use of knowledge structures in order to 
produce their outputs; however, in several occasions, such 
systems do not attempt to represent how an agent acquires 
its beliefs and experience.  
An analogous case arise when the researcher does not have 
the cognitive or social understanding about how one of the 
procedures that comprise the whole creative process that 
she is representing works. There is a gap in her knowledge 
that needs to be filled. Sometimes, the designers simply 
cannot work those problems out and employ solutions that 
might be considered as more related to the engineering 
approach. That is, they use procedures that do not represent 
a cognitive or social phenomenon, but that help the proto-
type to work. I refer to them as routines that support the 
model. However, overall, the system should still represent 
a cognitive or social phenomenon.   



   Therefore, it is important that the researcher clearly dif-
ferentiates which part of her program characterises the 
model of the creative process, which other part works as 
infrastructure for the program to run and which other parts 
play the role of routines that support the model. As the 
number of routines that support the model increases, the 
location of the system starts to move towards the left side 
of the continuum. 
 
The reason why I chose a two-pole band as a framework 
for this analysis is because the engineering and cognitive-
social approaches complement each other. Thus, we have 
hybrid systems, located towards the centre of the Continu-
um, that allow exploring possibilities that otherwise would 
be complicated to study. In the same way, the experience 
and knowledge generated along the Continuum provide 
useful information for the rest of the systems.  

Discussion 
 
Figure 2 locates on the CC-continuum some systems that 
have been labelled as creative. This is not an exhaustive 
list; it only attempts to illustrate a possible classification. 
Some authors might disagree with the location of their 
programs and I am happy to modify their position. Figure 2 
includes the following systems: MCMC for Story Genera-
tion (Harrison et al. 2017), DARCY (Heath & Ventura 
2016a), The Painting Fool (Colton 2012), ALYSIA 
(Ackerman and Loker 2017), MARBLE (Singh et al. 
2017), WASP (Gervás 2000), Scheherazade (Boyang 
2015), Metaphor Magnet (Veale 2015), systems of social 
creativity (Saunders 2018), DIVAGO (Martins et al. 2015), 
MEXICA (Pérez y Pérez 2001) and Tlahcuilo (Pérez y 
Pérez et al. 2013). 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2. Systems on the CC-Continuum  
 
Figure 2 suggests that the number of systems located to-
wards the engineering-mathematical approach is much 
bigger than those located towards the centre or the right 
side of the Continuum. I believe that, in general terms, that 
information reflects what we see in the CC community. 
Thus, it is necessary to promote the development of sys-
tems that balance the distribution. The diversity of ap-
proaches and perspectives will enrich our field.  
  

 Can we compare systems that are positioned at different 
places along the CC-Continuum? It depends on the purpose 
of the comparison. Contrasting the qualities and limitations 
of programs along the Continuum would be beneficial, 
particularly for those new in the area, as long as the fea-
tures and intentions behind each approach are clearly un-
derstood. Otherwise, confusions arise. The lack of 
knowledge about the Continuum might be the source of 
biased evaluations; the classic example is when a system 
that has been designed under the consideration of one of 
the approaches is assessed with the criteria of the other 
approach. As a result, a Tower of Babel effect is triggered, 
where researchers simply cannot communicate; they can 
only see a system from their own perspective without con-
sidering other possibilities.  
 
I would like to illustrate this situation with a real experi-
ence. Some months ago, one of my students and I sent an 
expanded version of the Tlahcuilo system (Pérez y Pérez et 
al. 2013) for review to a journal. Tlahcuilo is a visual com-
poser which is based on the ER-Model used to develop 
MEXICA (Pérez y Pérez & Sharples 2001), a system for 
plot generation. Its purpose is to contribute to the under-
standing of the creative process. Some reviewers’ observa-
tions were very useful and constructive; nevertheless, there 
were others that clearly illustrated the Tower of Babel ef-
fect that I just mentioned. That is, Tlahcuilo, a model de-
signed under the cognitive approach, was evaluated from 
an engineering perspective. In the following lines I repro-
duce some of such observations and add some comments 
about them.  
 

the paper must address in some detail the question of 
how their approach is different than evolutionary 
computation.  The engagement seems very much like 
application of genetic operations and the reflection 
seems very much like computing fitness.  Internal and 
external representations are very much like pheno-
types and genotypes, respectively (anonymous re-
viewer). 

 
It is hard for me to comprehend how a process that at-
tempts to represent some of the core ideas described by 
some psychologists, philosophers.., about the creative pro-
cess (i.e. the ER-Model) can be confused with a method for 
optimization (i.e. EC). I understand that, at the end, we are 
talking about computer programs, which are transformed 
into strings of zeros and ones. But systems based on evolu-
tionary computing are hardly employed to represent cogni-
tive processes (although, of course, EC can be used to de-
velop routines that support the model). My interpretation is 
that the reviewer is trying to make sense of Tlahcuilo in 
terms of his/her area of expertise, i.e. EC, rather than from 
the authors’ perspective.   
 

This model aims to be more interpretable than, for ex-
ample, EC approaches, but that again limits it to in-
terpretable actions and relations that must be supplied 
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a priori, and that creates a tension between compre-
hensibility and utility (anonymous reviewer). 

 
This comment probably represents the best example of the 
Tower of Babel effect. I am tempted to say that the review-
er, maybe without being aware of, disdains the importance 
of the cognitive-social approach and describes its main 
feature, the goal of offering explanations, as a drawback.   
 

The images demonstrated by the system do not com-
pare well at all with images produced by other con-
temporary systems… Really, the system is still work-
ing at a very basic level, which is fine; there is value 
in looking at these kinds of toy examples, but it must 
also be able to demonstrate more interesting outputs if 
it is to support the claim of image composition (anon-
ymous reviewer).   

 
The reviewer focuses in comparing Tlahcuilo’s outputs 
with the images of contemporary systems. There are two 
problems with this position. First, Tlahcuilo´s main goal is 
to produce insights about the creative process rather than 
producing astonishing illustrations. The reviewer clearly is 
not aware of it. He/she states that the system is “working at 
a very basic level” because, in his/her opinion, the outputs 
are “toy examples”. However, the processes used to pro-
duce such outputs is never mentioned. Because of the em-
phasis on the output, this description illustrates an engi-
neering perspective. Second, most “contemporary systems” 
can be located on the engineering approach; therefore, they 
spend lots of resources on producing spectacular outputs. It 
seems unfair to judge Tlahcuilo by only comparing its out-
puts.  
 

The E-R model has been applied mostly to natural 
language generation, e.g., storytelling (Pérez y Pérez 
and Sharples, 2001), and more recently to other areas, 
e.g., interior design (Pérez y Pérez, Aguilar and Ne-
grete, 2010). The author's claim that "it makes sense 
to study its practicality for producing visual composi-
tions", however, visual compositions are very differ-
ent in nature from storytelling, so why does it make 
sense that a system developed for stories is applicable 
to visual compositions? (Anonymous reviewer). 

 
It is obvious for me –clearly, it is not that evident for other 
colleagues–, that using the ER-Model in different domains 
will produce interesting information about its scope, 
strengths and limitations. Comparing the similitudes and 
differences between the prototypes of the model for story-
telling, interior design and visual composition, will gener-
ate information that, hopefully, will helps us to understand 
better the common elements of the creative process be-
tween different domains.  
 
There are much more examples that I can quote. My main 
point here is that, if we analyse the system from the Engi-
neering approach, all the comments made by the reviewers 

make sense; if we analyse the system from the cognitive-
social approach, the same observations are confusing or 
even senseless. Having a broad view of the possibilities of 
these type of systems would help to prevent this Tower of 
Babel problem.   
 
The CC-Continuum is a work in progress. I am planning to 
incorporate branches along the way to illustrate the differ-
ences within the same approaches. Here is an example. On 
August 31, 2016, Mark d’Inverno published in the CC Fo-
rum (computational-creativity-forum@googlegroups.com ) 
a post describing his point of views about the area. 
 

I find it hard to imagine a scenario where we could 
sustain interested in solely generated artificial content 
for very long. The times when something has sus-
tained interest in me is in music performance situa-
tions because the human is put under new challenges 
to work with an autonomous system because it can 
take them out of their comfort zones and they have to 
work harder to make things work musically. And for 
the musical to work in this way they need to imbue 
the system with its own creative agency. They need to 
give it equal billing to get the best out of themselves 
and of the unfolding creative collaboration (Mark 
d’Inverno, CC Forum). 

 
The idea of generating system that take humans out of their 
comfort zone, challenging their abilities, is really appeal-
ing. From the CC side, this is a complicated goal that re-
quires time and effort. He continues his post as follows:  
 

So I think that where the future lies is exploring artifi-
cial creative agency. This is the idea that machines 
enable new kinds of creative partnerships for humans. 
That they stimulate, challenge, provoke us to work in 
new ways and to produce content that would not have 
been possible without the system.  And, come to that, 
would not – or could not – have occurred working 
with any other human collaborator (Mark d’Inverno, 
CC Forum). 

 
The last part resemble my definition of collaborative crea-
tive work mentioned earlier (see Pérez y Pérez 2015). Def-
initely, this is a very stimulating position that I locate on 
the Continuum at the engineering-mathematical approach; 
however, it does not really match the definition of Colton 
and Wiggins introduced at the beginning of this text. Mark 
d’Inverno emphasis is on producing artificial-human col-
laboration that results in products that would not have oc-
curred working with a human partner. Thus, I suggest 
opening a new branch on the engineering side of the Con-
tinuum to allocate this kind of approach. The post contin-
ues: 
 

So we need to start with the human creative, and build 
systems that demonstrate this creative agency to crea-
tive. Systems which immediately – or at least quickly- 
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open up new opportunities for collaboration where the 
human creative is happy for the system to take crea-
tive control at points in the dialogue. Such systems 
need agency, and this involves an awareness of the 
human creative,  their goals, their previous content, 
the way they like to work, the artistic influences of the 
creative, and also - and this is where it starts to get in-
teresting - influences (algorithmic or human) that 
could take the human creative into entirely unex-
plored territories. But I think we need to start with the 
creative and think about designing systems with the 
right kinds of agency and flow. Starting with the sys-
tem and then trying to work out how a human creative 
might interact with it later seems the wrong way 
round (Mark d’Inverno, CC Forum). 

 
In this last section, Mark d’Inverno acknowledges the im-
portance of studying and incorporating in our systems 
knowledge about how human creative works. That is, in 
order to produce agents that perform at a level that makes a 
difference, we need to exploit all available resources. In 
this way, it seems clear that the engineering-mathematical 
and social-cognitive approaches are endlessly linked.  
 
But things are more complicated. Counterpath Press has 
recently published a series of three computer generated 
books: The Truelist (Montfort 2017), MEXICA 20 years – 
20 stories (Pérez y Pérez 2017) and Articulations (Parrish 
2018). Nick Montfort, who might be called a “minimalist 
coder”, has expressed that his goal with the The Truelist is 
to produce a text that never would have been written by a 
human (personal communication); the whole code that 
generated the book can be found in the last page. Alisson 
Parrish, who describes herself as an artist rather than a sci-
entist, used statistical methods (in particular deep neural 
networks) and some other tools to generate Articulations. 
Although these two particular pieces might not have an 
explicit scientific goal –they are artistic works built em-
ploying algorithms–, I believe that they contribute to the 
field of computational creativity; the authors provide de-
tailed explanations of the computational methods they de-
velop, which therefore can be exploited by other creative 
agents, and their systems generates novel interesting out-
puts that invite to reflect about the creative process of writ-
ing and the role of computers in literature and art. Howev-
er, this type of programs does not satisfy any of the defini-
tions used to situate a system on the CC-Continuum. My 
provisional solution is to open a new branch towards the 
left side of it. 
Similar problems arise when one analyses the cognitive-
social approach. First, we need to include branches that 
allows differentiating systems based on their focus: social 
oriented or cognitive oriented; from there, it is possible to 
add sub-branches to differentiate, for instance, social cog-
nition, embodied cognition, situated cognition, and so on. 
 
One of the reviewers of this paper has expressed serious 
concerns because he/she feels that this author ignores the 

merits of those systems located towards the engineering-
mathematical approach,  
 

regarding these as mere algorithmic efforts and disre-
garding the questions that system in this side of the spec-
trum try to tackle; for instance, the painting fool system 
uses framing as a mechanism to increase the perception 
of value of its output, searching for insights in research 
question such as “Does framing increases the perceived 
value of an automatically generated artefact?”’ (Anony-
mous ICCC18-reviewer).  

 
After carefully revising the original text I have not found 
any comments that suggest that one approach contributes 
to science more than the other; in fact, I have explicitly 
mentioned that this framework does not reflect those type 
of features. In any case, the scientific contribution depends 
on the characteristics of the project rather than in its posi-
tion in the CC-Continuum.  My main claim is that different 
systems pursuit different goals and therefore they are try-
ing to answer different questions. The reviewer’s example 
just illustrates my point: “Does framing increases the per-
ceived value of an automatically generated artefact?” (Ital-
ics are mine). This is a typical research question of the en-
gineering-mathematical approach, which is oriented to-
wards finding mechanism to increase the perceived value 
of a computer generated product. At this point it is worth to 
remind the reader that I chose to use a continuum because 
none of this classifications should be considered definitive; 
as I mentioned earlier in the text, a system might even 
move through the Continuum depending on the interests of 
the researchers involved in its development. 
 
A different reviewer pointed out that projects on the engi-
neering-mathematical approached might also be interested 
in answering similar questions to those that I mentioned 
while describing the cognitive-social pole. I agree; nobody 
has the monopoly of research questions. Previously in this 
article I pointed out that most people working in plot gen-
eration, it does not matter the location of their systems on 
the Continuum, attempts to sort out how to automatically 
produce coherence sequences of actions. The difference 
relies on the kind of solutions that researchers are willing 
to undertake to solve a given problem.   
 
A couple of reviewers found coincides between the CC-
Continuum and previous well-known AI and CC debates: 
“I believe that this discussion [is] related to weak vs. 
strong creativity (like weak and strong AI)”; “I think that 
the CC-continuum is also about specific vs. general pur-
pose”; “How does the CC-Continuum differentiate from 
the product vs process approach?” I agree that this work 
share some concerns with all these reflexions. However, I 
do not believe they are the same. One reviewer wrote: 
  

The engineering approach focuses on weak creativity, in 
which a system has to just look like creative. And in the 
strong creativity, the process for generating a creative 



output has to be creative or show some general-purpose 
operations or mechanisms used in human creativity 
(Anonymous ICCC18-reviewer).   

 
I would not claim that a cognitive-social oriented system is 
really creative or more creative than other type of systems. 
The reason is that we are far from understanding how crea-
tivity works. Furthermore, a cognitive-social oriented sys-
tem might focus in very specific aspects of the phenome-
non under study, rather than representing general-purpose 
operations. I would claim similar arguments regarding the 
specific vs. general purpose dispute: “Engineering based 
systems are more concerned about creating creative arte-
facts for a specific domain and cognitive-social to general 
domain” (Anonymous ICCC18-reviewer). 
Concerning the product vs. process dispute, I see similar 
problems. Most cognitive-social oriented systems are de-
signed to bring about an output. However, their focus is not 
on generating products to amaze an audience but rather in 
designing mechanisms that provide plausible explanations 
for the creative process; however, the generation of outputs 
that help to support the cognitive/social hypothesis under-
lying the model, is an essential part of such explanations. 
Thus, the process is essential but it cannot be separated 
from the product. In similar ways, some systems on the 
engineering-mathematical side of the Continuum might 
emphasise the technical value of their process. For in-
stance, rather than the output, the most interesting aspect of 
the work previously mentioned by Heat and Ventura 
(2016b) is the use of the gradient ascent method (Simo-
nyan, Vedaldi, and Zisserman 2013).  
 
The Continuum is one of multiple possibilities of classify-
ing systems in the area of computational creativity. I am 
incline to believe that, currently, there are more programs 
located close to the engineering-mathematical approach 
than to the other parts of the Continuum. Because cogni-
tion and society is at the core of creativity, I claim that the 
field would become stronger with a more balanced distri-
bution. In the same way, it is important to be caution that 
one perspective does not rule over the other. The CC-
Continuum is a useful tool to make sense of the different 
approaches that specialists and students might pursuit in 
this field, to study how different research interests might 
profit from each other, and, in summary, to provide a broad 
perspective of computational creativity.       
 Mark d’Inverno ends his post as follows: “Not sure I di-
rectly answered your questions Rafael but good to carry on 
the discussion!” Yes Mark, you did! Let us hope this text 
will encourage other people to continue the discussion. 
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