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Considering that  the capacity to innovate is increasingly 
becom ing a decisive factor in the com pet it ion between 
organisat ions, the study and concept ion of system s that  help the 
birth of new ideas, products and solut ions is rising in im portance. 
I n this art icle, the authors consider the concept  of Creat ive 
I nform at ion System s and present  a proposal for  the developm ent  
of archit ecture for such a system  based on the creat ive technique 
of brute thinking. 
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I nt roduct ion 
 
   There are m any definit ions of creat ivit y presented by various 
schools of thought . As an exam ple, and com ing from  dist inct  
environm ents, we can consider two different  approaches 
presented by John Kao and Stan Gryskiewicz (Kao 1996, 
Gryskiewicz 1993) . The first  defines creat ivity as the process 
through which ideas are generated, developed and t ransform ed 
into value. The second defines creat ivity as a useful novelty.  
 
   For the context  of the present  art icle, we will define creat ivity 
as the abilit y  to im agine, invent  and create new solut ions, 
unexpected, original,  useful,  and capable of solving problem s of 
unknown form s or to present  things that  where never thought  of 
before. Creat ivity is the result  of an intent ional thought , with the 
aim  of f inding new solut ions to problem s or to guarantee already 
known solut ions (Adam s 1986) . All hum an beings have the 
potent ial to be creat ive, som e m ore than others, and everyone 
can develop and im prove their creat ive capacity.  
 
   There is a great  diversity of techniques that  support  creat ive 
thinking and a large array of tools which perform  som e of those 
techniques1. All the creat ivity  techniques have st rong and weak 
points and can be m ore or less useful depending on the kind of 
problem  (Jay 2000) . 
 
   Considering that  the capacity to innovate is becom ing m ore 
and m ore a decisive factor in enterprise com pet it ion and in 
everyday life, the study and concept ion of system s that  help to 
innovate have an increasing im portance (Bennet t i 1999) . 
 
   I n this context , the hypothesis which would appeal to the 
capacity of com puter system s, based on knowledge or on 
adaptat ions of creat ivity techniques in order t o help to produce 
new com binat ions and to give unexpected, original, useful and 

                                                
1 Creative techniques list, http://www.mycoted.com/creativity/techniques/ 
Creative thinking techniques and lateral thinking, 
http://www.brainstorming.co.uk/tutorials/creativethinkingcontents.html 
Creative thinking techniques, 
http://members.optusnet.com.au/~charles57/Creative/Techniques 
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sat isfactory answers, focused in one specific context , is 
som ething ext rem ely challenging. I n this art icle, we consider the 
concept  of "Creat ive Inform at ion Syst em ”  which int roduces us to 
a proposal of a concrete architecture based on the technique of 
creat ivit y nam ed brute thinking (Michalko 1991) . This technique 
is a powerful lateral- thinking technique that  is very easy to use. 
I t  is by far the sim plest  of all creat ive techniques and is now 
widely used by people who need to create new ideas2. 
 
 

                                                
2 Edward de Bono, 
http://www.edwarddebono.com/PassageDetail.php?passage_id=692& 
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About  creat ive th ink ing 
 
   While enquiring into creat ivity, we com e across a variety of 
theories and m odels that  explain the creat ive thought  and it s 
m ental procedures (Koest ler 1964) . The m ost  well known theory 
is the concept  of the divergent  thought  by the Am erican J. P. 
Guilford (Gardner 1998, Ariet i 1993) , a decisive theory in the 
inquiry of  creat ivit y in the United States between the 1960s and 
1970s, and the theory of the lateral thought ,  developed by 
Edward De Bono (Binnig 1997, Baxter 2000)  between the 1970s 
and 1980s. 
 
   Later on, in a conference about  ‘Design Thinking’,  Nigel Cross 
crit icized those creators, stat ing that  frequent ly, they have 
difficult ies in depart ing from  an init ial idea and to choose a new 
path for the search of a new solut ion (Binnig 1997) , bringing into 
at tent ion the necessity for a wider use of  lateral thought  in 
creat ivity.  
 
   Other aspects of scant  considerat ion by Guilford and De Bono 
are the personal characterist ics and the cognit ive styles of an 
individual, the bio-social condit ions (work st ructures, 
com m unicat ion styles, conflict  m anagem ent , hierarchies)  and 
environm ents ( colors and shapes in-house, tem perature, light , 
noise, etc.)  where individuals work. All these aspects had already 
been ident ified by one of the m ost  recent  theories that  explain 
creat ivity – the Theory of the System s (Cardoso de Sousa 1998) . 
 
   The system ic vision of creat ivit y is based on the General 
Theory of the System s, from  the biologist  Ludwig von Bertalaffy,  
who applied this term  in the 1970s to frequent ly describe points 
of the biological, physical and social system s. Previously, 
system ic theories had been developed within the cybernet ics 
(Wiener 1950) , where the object ives were to dom inate the 
com plexity of technical and econom ic system s (Bono 1994) . On 
the base of the von Bertalaffy and Wiener’s work, a theory of 
system s was largely developed and it  leads us to the 
explanat ion, sim ulat ion and m anipulat ion of the Nature process 
evolut ion. Current ly, the m ain goal is to find a universal theory 
on the com m on system ic principles to different  sciences (Jonas 
1994) . 
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   The m ajority of the invest igators in the creat ivity field agree 
with the three m ain features that  characterize a creat ive person:  
the fluidity , the flexibilit y and the originalit y of the thought .  
These three pointers are the criteria of evaluat ion in m any tests 
of creat ivit y (Cross et  al.  1992) . The fluidity of thought  points 
out  the ease of producing ideas in quant ity within a lim ited t im e 
fram e. This is about  a non crit ical thought  which can be 
st im ulated by techniques such as brainstorm ing or brainwrit ing 
(Guilford 1986) . 
 
   The flexibilit y of the thought  is characterized by ease not  only 
of producing ideas in quant ity,  but  also in qualit y and to find 
answers that  allow different  classificat ions. As opposed to 
flexibilit y there is r igidity, im m obilit y and incapabilit y to change 
at t itudes, behaviors or points of view, the im possibilit y to offer 
other alternat ives or to change an already applied m ethod. When 
a proposal is created, if it  is different  from  the exist ing ones, 
within a certain context , because it  is uncom m on or unusual, 
then it  is considered originalit y of thought . 
 
   The analyt ical thought  is the process to recognize, classify and 
describe the elem ents of a problem . Hum ans describe 
them selves to others and to the world as analyt ical beings, able 
to study and decom pose everything in parts. The conclusions of 
the analysis can give us t racks to the accom plishm ent  of a 
hypothesis, an analogy or a new synthesis. As the t radit ions of 
the western thought  are based on analysis and logical reasoning, 
analysis is being increasingly used as one of the abilit ies of 
creat ive thought ;  however, it  is known that  m any students have 
difficult ies to accom plish funct ional and m orphological analyses 
problem s (Ferreras 1999) . 
 
   The accom plishm ent  of hypotheses is another procedure of the 
creat ive thought .  I t  is t he abilit y to assum e and to establish. I n 
the experim ental sciences, a reasonable explanat ion of the facts 
is provisionally adopted with the aim  to subm it  it  to a m ethodical 
verificat ion for  the experience. I t  is the search of causes and 
consequences. An im portant  procedure of the hypothet ical 
thought  is the divergent  interrogat ion. Divergent  quest ions allow 
som e valid answers. These are inducing because they are open,  
thus st imulat ing a diversity of ideas, im ages, feelings and 
im m ediate react ions. 
 



6 

   I n order to understand relat ions and interconnect ions, it  is 
necessary to com pare and relate. Another elem entary operat ion 
to solve a problem  in a creat ive way is the analogical-
com parat ive thought . I t  is about  a m ental process of bi-
associat ion of ideas (Sm ith 1990)  which allows establishing a 
new and uncom m on relat ion between objects and situat ions. The 
ideas are bi-associat ions;  to create is to recom bine the available 
knowledge. The developm ent  of the analogical thought  dem ands 
im aginat ion t raining and the use of m etaphors. 
 
   The synthet ic thought  is a com binat ional thought  that  carries 
through a new synthesis in an individual or group base. I t  is the 
dispersed integrat ion of fragm entary elem ents and inform at ion in 
a new com binat ion (Gogatz and Mondejar 2005) . To create an 
innovat ive product  through an original synthesis, it  is necessary 
to have an open at t itude to different  st im ulat ions in order t o 
have the m axim um  possible choice.  Finally, but  just  as 
im portant , the m ental procedure to process creat ion is intuit ion. 
I t  is linked with the direct  and im m ediate contem plat ion of the 
realit y or a problem  for  which a different  solut ion from  the one 
that  could be obtained by a logical reasoning is being sought . I t  
is an unconscious thought , where the procedure is not  
explainable. According to the physicist  Gerd Binnig, intuit ion is a 
kind of analysis or synthesis that  is not  processed logically when 
the problem  is too com plex (Sm ith 1990) . Thus, the intuit ive 
thought  helps the designer to take a decision if the situat ion is 
not  well defined and unclear and data is cont radictory, 
incom plete or t oo subject ive, which occurs with the m ajority of 
situat ions concerning design projects.  
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The Creat ive I nform at ion Syst em  

Creat ivity  Techniques 
   To the creat ivit y process, one or m ore available techniques are 
referred for the desired effect . Overall there are hundreds of 
techniques published in the works of Michael Michalko (Michalko 
2000) , Van Gundy (Van Gundy, 2007) , Jam es Higgins (Higgins, 
1996) , Dilip Mukerj ea (Mukerj ea, 2003)  am ong other authors. 
These techniques are tools able to suit  different  approaches for 
different  creat ive part ies. For exam ple, techniques for the 
definit ion of exist ing problem s,  to explore at t r ibutes of a 
problem , t o generate alternat ives, for visual explorat ions, 
m etaphors, analogies and evaluat ion and im plem entat ion of 
ideas. A few groups of techniques will be presented in the 
following text  as a sm all exam ple. I n this sense, we have the 
technique of random  word or im age, false rules, random  website, 
the SCAMPER, research and the reusing, role-play, escaped and 
analogies. 
 
   The random  word technique, also called brute thinking, refers 
to the random  generat ion of a word that  will work as an init ial 
st im ulat ion, ext ract ing it s underlying principles and applying 
them  to the problem . The technique of the random  im age is by 
all m eans sim ilar to the previous one, except  its resource, which 
is an im age instead of a word. The technique of false rules 
applies rules that  previously were not  considered possible to the 
problem s, hence the nam e " false" . Making the false rule and 
forcing it s use in the new situat ion, forces it  in different iated 
direct ions, which norm ally would not  be followed. 
 
   The random  website technique consists of finding and 
consult ing sites random ly, collect ing ideas and using those ideas 
to generate new ideas. The SCAMPER technique is a good 
exam ple of a elaborate technique that  uses a set  of directed 
quest ions that  you answer about  your problem  in order to com e 
up with new ideas. The st im ulus com es from  forcing yourself t o 
answer those quest ions which you would not  norm ally pose. The 
quest ions direct  you to thinking about  a problem  in ways which 
typically  throw up new ideas. 
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   The role play technique involves changing the perspect ive of 
the problem , act ing like another person and t rying to determ ine 
the way he would face the quest ion.  
 
   The escaped technique consists in generat ing the wildest  
proposals without  possible lim its, without  any m oral,  rules, 
labels, laws or  standards.  
 
   The technique of analogies refers to the use of an analogy or a 
m etaphor in a part icular situat ion in order to locate sim ilar 
opportunit ies or solut ions in other areas.  
 
   More inform at ion and hyperlinks for  related web pages with 
techniques of creat ive thought  can be found in the website of 
Andy Becket t3 who is prom ot ing a body of work of com pilat ion of 
various techniques4. We also appreciate the recent  work of 
Hudson (Hudson 2007) . 

Definit ion of “Creat ive I nform at ion System ” 
   We define “Creat ive Inform at ion System ”  (CIS)  as an 
inform at ion system  that ,  facing a concrete problem  in a certain 
context  and using an adjusted creat ivity technique, is able to 
generate autom at ically a potent ially innovat ive set  of answers for 
the solut ion of a problem  (Santos and Mam ede 2007) .   
 
   The inform at ion system  that  we consider, does not  cover all 
the developm ent  cycle of the creat ive process, but  allows relying 
on the com puter system  in term s of all the direct  creat ivit y 
techniques applicat ion, with a larger or sm aller sophist icat ion 
degree, as shown in fig. 1 (Santos and Mam ede 2006) . 
 

                                                
3 http://members.optusnet.com.au/~charles57/Creative/Techniques/ 
4 http://www.mycoted.com/creativity/techniques/ 
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Fig. 1 . General schem e of a  Creat ive I nform at ion System  

   To be able to work, t he inform at ion system  has to receive the 
necessary m inim um  inputs as a start ing point , nam ely the 
specificat ion of the problem , the context  and the rest r ict ions to 
the generated solut ions. The answers are generated through the 
applicat ion of one or m ore techniques of creat ivit y or by the 
com binat ion of those adapted in order to be im plem ented 
through com puter applicat ions, with a larger or sm aller degree of 
sophist icat ion.  
 
   As far as we can tell, all the known techniques of creat ivit y can 
be im plem ented with larger or sm aller adaptat ions, without  
rest r ict ions (Mam ede and Santos 2005) . 
 
   The generated answers or solut ions can be direct  or indirect  
proposal solut ions. A solut ion is considered to be direct  when the 
answer possesses an imm ediate applicabilit y for the resolut ion of 
the problem . On the other hand a solut ion is considered as 
indirect  when the answer cannot  be applied imm ediately but  has 
potent ial to lead to the appearance of a direct  solut ion. The 
degree of sophist icat ion of the system  can be m easured by the 
num ber of supplied answers that  can be considered m ore or less 
direct .  
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The architecture  of a  CI S 

 
   The architecture for  a creat ive inform at ion system  that  we 
consider in this sect ion is based on a technique from  Michael 
Michalko nam ed brute thinking. This sim ple technique is based 
on a very sim plified process, which is developed in four steps, as 
follows:  

x Step 1 – Choose random ly a word 
x Step 2 – Choose things/ elem ents associated with the random  

word obtained 
x Step 3 – Force links between the word and the problem  and 

also between the associat ions and the problem  
x Step 4 – List  the obtained ideas and analyze them . 

   The const ruct ion st rategy of a CIS based on this technique 
goes through the concept ion of an autom at ic system , assisted by 
a certain num ber of tools able to generate a set  of phrases that  
can lead, aft er  being analyzed by a user, t o the creat ion of a new 
idea. I n figure 2 there’s a representat ion of such a global 
architecture. 
 

 

Fig. 2 . Global archit ecture  of a  creat ivity  inform at ion 
system  based in  brut e think ing  
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   I n order for this to becom e possible, a context  is supplied to 
the system  by the user. This context  will be used later,  in the 
final phase of the sentences com posit ion, at tem pt ing to generate 
a new idea based on the user ’s context .  Sim ultaneously, a set  of 
words represent ing tangible or intangible objects are generated, 
in a perfect ly random  form . For each one of t hese objects a set  
of key characterist ics associated with it  is determ ined. For this 
task of determ inat ion, a dict ionary of characterist ics from  the 
Internet  can be used. 
 
   After obtaining all those elem ents, the system  should be able 
to generate phrases with a predeterm ined st ructure. Then, they 
are const ituted by context  – the verb, that  will be also be 
random ly generated, and one of the predeterm ined key 
characterist ics.  The sentences will be generated and presented 
to the user for  analysis;  we est im ate that  only a very sm all 
percentage m ay have som e m eaning for the user. However, this 
will be the result  of the exclusively random  com binat ions, 
without  any base in other previously exist ing ideas which could 
rest r ict  the generator.  
    
I t  is now possible to determ ine which of the elem ents shall 
const itute the cent ral core of our creat ive inform at ion system  
needed to im plem ent  this architecture. We will need a random  
generator of words, an elem ent  capable of determ ining the 
characterist ics of a given object  and a m odule with the capacity 
to com bine all of these elem ents with the keywords that  describe 
the context  generat ing phrases. 
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Fig.  3 . Det a iled architecture of a  CSI  

   I n this docum ent , the elem ent  that  com prises the architecture 
proposal is represented in figure 3. The cent ral elem ent  of the 
system  architecture is a m odule capable of com bining the objects 
and it s characterist ics with words, which describe the context  
where the generat ion of new ideas is dem anded and the verb,  
giving origin to a phrase that  m ight  or  m ight  not  const itute a 
new idea. To determ ine the use of the characterist ics, the system  
carries out  the creat ion of objects, based on a dict ionary. For 
each one of these objects there are som e characterist ics which 
are com m on to all,  supported or based on a dict ionary, which 
searches it  in the Internet  and stores it  for later  reference. These 
are t ransferred into the com biner that  conjugates them  with the 
keywords,  which describe the context  of the user, and with a 
verb which is taken in turn from  a proper dict ionary. With the 
capacity to com bine these elem ents, a set  of phrases is 
generated and then analyzed by the user who will collect  those 
that  are effect ively represent ing a new idea or  proposal and will 
discard the rest . 
 



13 

Conclusion and Future W ork  
   I t  becom es possible to use an inform at ion system  that  
supports m ost  autom at ic funct ions of the creat ive process by 
im plem ent ing different  techniques. The final part  requires it  to be 
processed by a hum an user to determ ine, am ong the generated 
solut ions, those that  effect ively can be used as solut ions for  the 
problem .  
 
   I n the future, we will point  out  the effect ive developm ent  of a 
system  that  im plem ents the architecture hereby proposed. 
Moreover, different  architectures can be defined, with direct  links 
to the different  t echniques of creat ivit y that  were m ent ioned in 
the beginning of this art icle. Sophist icat ion levels can be 
developed, consist ing of m ore elaborated techniques or using 
sim ultaneously several techniques for the creat ion of solut ions or 
chances. The m anner in which the creat ive techniques will be 
algorithm ically im plem ented will also have a direct  im pact  on the 
sophist icat ion and qualit y of the answers which will be generated 
by the system . The possibilit y of creat ive inform at ion system s 
developm ent  is also possible on the basis of new ideas that  can 
appear with this proposal.   
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