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I , INTRODUCTION

Two important related questions were at the origin of the research reported in
this paper. Is there a general pattern in the structure and the dynamics (assumed to
be associated with attentional processes) of the various networks of connectious
between an individual's mental representations for different stimulus domains? Is it
possible tlrat such a general pattern could be revealed both in some features of a
nutnber series produced by that individual in a free number generation task and in
her/his performance in a task that supposedly requires a superior creative thinking
in order to be completed? In case the answer is "yes" for the botlr questions, we
would expect an association between her/his performances in the two tasks.

In order to give a tentative answer to the above mentioned questions, the
present study will be initially focused on a theoretical analysis of the discussed
issues. Then, the results of two empirical studies will be presented. Whereas the
results of the former were presented in a greater detail in a previous paperl, only
those of rnain importance are included in the present one. The latter which is rather
a pilot research, is presented here in an extensive manner for the first time.

I.I.CREATIVITY IN RELATION WITH FREE ASSOCIATIVE THINKING..ANUSIAN AND HOMOSPATIAL THINKING

The theoretical ground that was considered relevant in orcler to sustain the
assumed relationship between free number generation and creative thinking makes
reference to two categories of studies. Each of them approaches the creativity issue
from a rather different point of view. My endeavour in this paper was to find out
connections between the two resulting perspectives.

' L. Faiciuc, Relalia dintre performanya intr-o sarcind de generare liberd a unei serii nrtmerice
si.performanSa la doud probe care solicitd tn mod ipotetic gdniirea divergentd,,,studii gi cercetiri
din domeniul gtiintelor socio-umane", CIuj-Napoca" Edit. Argonaut, 2001, p. 73-35.

An. Inst. de Ist. ,,G. Bari1" din cluj-Napocq Series Humanistic4 tom. r,2003,p. 135-162
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The flrsl catigr,i"l of r';ievant studies includes research regarding the
rclat ionship l ' retneett  divergent and creat ive thinking, an impoftant l ink betrveen
thcnt beirtq il ir: ideii ol- liee association or variatiorr. This would bridge both of
lltun *'itlt some aspects of the less investigated dornain of the non-directional sfyle
ol thrnki i tg.  and irnpl ic i t lv,  n ' i th the perfornrancc of a free nunrber generat ion task.'l 

ltc secortd catescrl of sttidres is ref'erring to research that has related the
abi l i iy ' to generate and svnthesise discrepant information or distant elements with
trrcat i r i t r .  l rot '  st tc,h an abi l i t l ,  Rothenberg'st  corrcepts of janusian thinking and
itotiitrspatial thilrhing, offer a colrcise denomination. The fonner refers to a process
oi iritegrittiolt i..i 'ritsparate and inconsistent information. The latter refers to a
process ,- ; f  st tperposit ion .- , f 'e letrents rrhich are not nornral ly cont iguous in space
attd t i rne. This ! ' ; ind o1'st i ld ies is based on data f iom neuropsycl iology and some
specLt iat i rre ideas coi tcerninu possible appl icat ions of the nonl inear dynamic
s_\ \ t ( ' rn:  t i re orr Lr l l  the creat ir  in issue.

it cttuld be said tliat tire tuo research directions concentrate on two creativity
:lspect'i thai at tire llrst sight seem to be unrelated. But, in order to obtain creative
nriii lucts whicir itttegrate discrepant or distant elements a person has to be capable
oi':,errerating such elements (probably by free associations, as in some divergent
tirinkirtg tasks) in the i' irst piace, in case they \\/ere not given. On tl,e other hand, it
cr'rulr! be prcsunted that a laree number of distant associations would not lead, by
iiretlsuircs, to ntore crL'ative products, rvithout an ability to integrate them. This
il 'orild be a reason to think that. in defining a creative product, the rnost significant
criir:r ion should nr,'rt be its fiequency (rarity), but its integrative power. Even
iirough. lt first, it is important to generate local or temporary solutions as various,
orrginnl :nd trunrerous as possible, such a variability would not be sufficient as an
in.:lcr I'ol creati\ itlr. Maybe the most creative people are those that are capable to
Ji : i r i  that unique solut ion whiclr  can accommodate mult iple l ines of t l r inking in the
be:ii '\ i l) '. lt is true, such a solution could be a rare one, or it may be obtained witlr a
ii,r.irr:r p;'obabilih by tlrose that generate many ideas. But it can also be assumeci
ririi i sr.:ch a solution is qualitatively diffcrent from other rare responses, requiring,
ri':Al'i-'ff" -iifl'erent processes in order to be generated.

'fl le 
trailitional creafivify research, centred on divergent thinking researcir,

l,i ls I greater stress on the variabili6, engendering stage in a creative process. Ii
-t.r;ri11rrts an operationai definition for creativity that insists on the amount and the
! r:ieiy of the solutions that were given to an ill-defined task. For example Wallach
,rttit Kosanj consldered that ,.two variatrles should permit us to index individual
':i if*'rertces in creativilv: the number of associations that the persons can generate

- A, J. Cropley, Creatitity and Cognition: Producing Effective No,-e\ry,, "Roeper Revie*r'.
!9eq  2J{4) ,  p .253-264.

' M. A- Wailach, N. Kogan. A new look at the creutivig,- intelligence distinc:tiott. "Joumal of
r)r:;;i,'nalify", 33. ts65, p. 348-69, rcpublished in: ir. E. Vernon ted.), Creativiry*, I-larmondsrvonh.
i ' , - l i t i i , i l  i looks. 1970, p. 233.
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i r r  resprrnse lo given t l rsks and the relat ive uniqueness of the associat ions that l ie
pr<rduces".  f3ut a Lrr;  lcy 're or or iginal  associat ive rcsponse, a relat ively infrequent
r.'rr,,:" i ' io1 nececsaril '. J ven'different or disparate one, in comparison with the
grrevioris gcrreraiccl l"cspouses. nor it is an iutegratir/e response necessary.

- l ' l rc 
rbor e-rncnl ioned considerat icrns emphasize the importance of the

; lcncrat iLrn and i i r teglat ion of not. just anv elements, but of  the most dissimi lar ones,
ir  c i l ' ta inirr i r  a crcl i t ive product.  Based on that,  in the present study, fw'o possible
lltc-r'natir'; 1\'r1\'s i.-' dcfine operationally a creative performance have beeu
cn', is iorrr" l .  in r :rCcr- to i rnprove i ts assessment.  Oue of them presupposes that a
. ' r ' r r i i t ivc pcr l i . ' r rr ia ircc could be evaluated by considering the qual i ty ( the level
rr t l r r i r rc i l  in sruthcsis) of  unique required solut ion in a task nhich constrains the
nt\cst jsatcd strbiects to integrate a iarge number of disparate or distant elements.
'[ ' irr: 

irthr'r orrc considers tlrat in creativity tasks of an associative type (like
ilr , e rgclrt ihinking tasks), an irnportant index for creativitl ' should be the preference
iLr; ' l fcner 'ai i r rg contrast ing, or distant responses. which are not necessari ly rare (as
!,.rr tirc i,rriginaiity index) or sinipll,dilferent others (as for the flexibiiir,"" index).

ll: rvlrat iollows, two tasks are presented, which rvere designed such that the
iis:.r-'s:inrcut o1' the tr,vo proposed criteria fbr judging the creative potential to be
iiiciiitrtgel. One of the tasks is of a non-directional thirrking type, the other one is
irrorc sorl direcied, but both of thern could reveal aspects regarding janusian and
homosiiatial thinking. The two empirical studies presented below were carried on
ir-r order to llnd out whether there is a relationship between the results obtained by a
per'son in the two tasks, as it would be expected if both had the hypothesized
cr 'ni l ( . ' { : t rL}n with creat iv i tv.

I.2. AFREE ASSOCIATIVE THINKING TASK:
FREE NUMBI]R GENERATION

.fhe 
kind of thinking not directed toward a goal and the individual differences

reuar:ding its form of manifestation seem'to be topics rather ignored by the
rnainstream research in psychology. Of the research carried on until now, the
;trrdies initiated in a psychoanalytical frame, trying to reach unconscious tlroughts
irrrd feciings by free associations, and those tlrat investigated creativity through
,iiversent thinking tasks could be considered to be closer to the above mentioned
'.)nics. BLrt in those cases, nondirectional thinking was not considered as a subject-

inafter wofth being investigated in itself"
Irr tlre divergent-production line of research, the strearn of ideas (solutions),

:r:lerated by people in order to accomplish tasks in w'hich the correct answers
could not be clearly defined, was characterised by Guilforda using a.ttributes like
irr,,r-nC\. flexibility, originality and elaboration. Ile consideretl that creative people

J P Guil ford,TheNatureof l{umanlntel l igence,NewYork.McGraw-Hil l  BookCornpanl
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are tltose tbr u'lrorn the above rnentioned attributes are manifested in a higher
degree in their ideational flLrx. hnplicitll,, it u,as recognized that creative solutions
occLrr as a consequence of a free association process, in other rvords thinking not
directed by a goal, r.vhose products are then assessed for their quality. So, such a
kind of thirrk irrg could be considered an inrportant aspect of the creat ive thinking. I t
was narned by Goertzel5 as tlre heterarchical aspect of creativity and defined as a
free flow of thoughts from an idea to another. Inore or less related to the previous
one. But. the parlicular way in rvhich such a lree thought flon'could be rnanifested
in the more creative people seems to be hard to investigate b1' using the traditional
divergent thinking tasks. An argument in that direction is that the performance in
such tasks is inf luenced in a high degree b1' the level of  knou' ledge and experience
an individual has related rvi th the nrater ial  and t l re task in hand. For exarnple, the
pertbrmartce in those divergent thinking tests that require graphical production may
l-re i rr f luenci 'c!  by' the abi l i tv to drau (uhen assessing f luerrcr ' ) .  or by a greater
i ' \ne!- ielrce l ' i t i r  c i rarvins paft icular objects.  as a consequence of some family or
.  i t l t i i re r i i f i 'er"ences. those ob-iects being in the mainstream culture less frequerrt  or
,  i r  1 i  \ \ ' i ren .rssessins onginal i t r ' ) .  Sirni lar l r .  in verbal creat iv i t l '  tests.  performance

could Lre rr i l luenced irr  arr  imponant Inanner b;-  the verbal abi l i t l ,of  the invest igated
pcrson. .rr  i ts vocabularv and reading level.  In addit ion, rvhen invest igat ing
l le.r ihi i i tv.  r t  is hard fo cateqorize a response in a precise maluter so that i t  could be
reliably assessed. ln general, in such tests, it is difficult to separate in the creative
irel'fbrrtrance tlre etfect of some distinguishing features of the free associational
t1. l !nkrns 1r i 'h ich would supposedly be manifest,  independent of the thought content,
:rt l.irc r;rore creative persons) and the effect of knorvledge and experience with a
. i ig; i ! -11: semantic content domain or task.

i hat is rvhy, in Faiciuc6, I tried to identify a task which would be similar with
1hc:sc ernployed in the traditional assessment of the divergent thinking, but, at the
:,lrrr,.e tirne. rvlrose performance would be less influenced by knowledge and
,'\.l jerience differerrces. In order to accomplish that, I searched for a generally well
j;arned rnaterial and a very sirnple task, which requires no special ability.

Regarding the stimulus material, natural numbers seemed to me to satisfy
such a condition. They are learned by almost every person in her/his childhood. It
carl also be assumed that there are no major differences in the counting
irr:rfornrance of various people in the general population, as the case of the verbal
,.)r graphical production.

The task of a free generation of a natural number series (the only constraint
bcing that of clroosirrg from a limited interval of natural numbers) could be
considered sufficiently simple, because it does not require special knowledge, skills
or effort. Fufthermore, in such a task, tlre idea of performance with all motivational

t B. Gortzel, From Contplexity to Creativity, Nerv York, Plenum Press, 1997,
Irttn ://e.ertzel. orp/books/main. btrn.

o L. Faiciuc, op. ci t . ,  p. 73-85.
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problems that are associated rvi th i t ,  is rnissing, the ernphasis being on the
"stvl ict ic" aspc-ct.  I rore exact lv or i  the rvay the task is carr ied on. Atthe same t ime,
i t  is s ini lar ui t l r  ihe nrore tradi t ional divergent thinking tasks because i t  impl ies a
fl'ce transitic,lt bet\\een nrental representations that were previously (before the task
uas pcrfortned) 'oreart ized aud mernorized. lu i ts case, var iabi l i ty in responses
(a concr-pt r . , l t ich coLt ld be related u, i th the tradi t ional f lexibi l i ty concept) can be
easi l r  artd ot lcct i le l-r  assessed by sevcral  indices, the numeric data being
process"d tiith special standarciized mathernatical techniques. So, in contrast with
ollter ll-ee associative tasks in ri 'hich u'ords could be used, the differences between
t\ \o lcsponses afe easi iv quant i f iable. Ihere is also another big di f ference in
colnparisol t  ui t l t  soute dirergent thiuking tasks: i t  does not require product ion of
ltc\\ rcsi)L)irses or solutions for any kind of problems. The free association is no1
proclLtce,.l it-L the frarrerrork of a task that requires a goal directed thinking (everr if
i i re goal is iess clear l l  del" ' ined, as i t  is in divergent thinking tasks).  The "novelty"

ploclucc'd is trnir tlrat of the order of tlre numbers in a generated series. Thus,
cotnltaicd rr iih the trore traditional creativity assessment procedures. in a free
ttulttber generation task there is no explicit constraint regarding the adequacy of the
resulted cornbinatiou of elernents that were given as a stimulus material.

Itt conclusiorr. it could be said, based on the above mentioned arguments, that
itt a iree trutnber generation task, some possible distinctive features of the free
associational thinking and their relationslrip r,vith the creative performance r.vould
be identified more easily, uncontan"rinated by factors such as the level of
kirorvledge or experience with a certain stimulus domain.

I.3. JANUSIAN AND HOMOSPA'IIAL THINKING
IN A coAl-"fff:?,ffiil$'i3Jff$rY,To SYNTHESIS

An important aspect regarding creativity that was commented in the scientific
literature, but was investigated to a lesser extent ernpirically, is the ability to
getrerate and synthesise discrepant inforrnation or distant elements, related to the
anove mentioned janusian and homospatial thinking. In this case, in order to be
assesseC as creative, it is not sufficient to produce more different ideas, more
quickly. The emphasis is shifted on how different the produced ideas are or lrow
easill '. or frequently, distant or disparate ideas can be integrated in a unified whole.

Arnong the first that lrave noticed this creativity aspect was a poet. ColeridgeT
sugeested tlrat the poetic image has as a dominant characteristic the equilibrium or
the reconciliation of opposing or discordant features. In the same direction, Tsuru

J. A. Plucker. Is the Proof in the Pudding? Reanalysis of Torrance's (1958 to Present.)
i .r  ' tsi : t ,di tnl Data,"Creativi t l ,Research Journal",  1999. 12 (3), p. 103-107.

' R. Tsur. Tovard a Theory of Cognitive Poetics. Amsterdam, Elsevier Science Publisner. 1992.
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h;rs con:,ii icred that a lundamental aesthetic principle for a poetic work is that it is
paracloxical :  i t  has 1o ulcl 'ge incompatible aspects. Wal lach et al .e,  the authors of
some of the traclitirrnal dil 'ersent thinking tests. were aware of the above mentioned
aspect, defining creativ'it,- as a rnental function of the associational fluency, new
solut ious being l i rLrnd througlr  distant ideat ional associat ions.

Sonre authors (for exarnple, Rothenberg, 1979;Thagard, 1984 gi Ward, Finke,
Srrith, 1995'"). based on observations and empirical data, considered that creative
ideas can be frcquerrtll aftributed to the mental fusion of some disparate or discrepant
conccpts. As it also uas mentioned above, the first cited of them, Rothenberg"'' '
(1979). suggestecl that such mental fusion characterises two kinds of thinking that are
lirndamental ftrr creative thinking:janusian thinking (ability to conceive in an active
nranner rlLrltiple oppositions and to unify conflictive, mutually exclusive ideas) and
liomospatial thinking (ability' to process simultaneously information pieces tlrat are
rrot nornrallv contiguous in space or time, creating new concepts by juxtaposition of
dist inct ent i t ies).  For Koest ler ' ' (1964) janusian thinking is equivalentto what he cal ls
bissociat ive th inking.

In the verbal domain, creativity rvas operationally defined by some authors
(tbr example, Bogen & Bogen, 1969; Maini , lg73 gi  Tegano, 199014) as the abi l i ty
ic rraintairr a represerrtation that contains multiple potentially incongruou_s aspects.
Au errpir ical  support  for such a def ini t ion is given by Atchley's et al . ' )  f indings
referring to the fbct that recalling lexically ambiguous words requires the activation
ot mult ip le iucongruous meanings of those words. ln a sirni lar vein. Gaborar6
;idl'anced the hypothesis that the most fundamental source of creativity is the
tensiou that guides the effbrts to reconcile and unifu discordant elements from a
glooal perspective. Some empirical data indirectly support the po_sition expressed
b1 tire above meutioned authors. For example, Getzels & Jackson' ' (1962) showed
that more creative children prefer to a much greater extent a kind of lrumour that is

'M. A. Wallach. N. Kogan, op. ci t . ,p.235-257.
'o T. B. Ward, Creative Cognition, Conceptual Combination and the Creative Writing of

Srephen R. Donaldson, "American Psychologist", 2001, 56(4), p. 350-354.
" A. J. Cropley, Creativityt and Cognition: Producing Effective Novelty, "Roeper

1 999. 2 l (4), p. 253-264.
'' J. C. Kaul-man, The Sylvia Plath effect: lv[ental illness in entinent creative writers,

Review",

"Journal

o f  Creat ive  Behav io r " .  2001,  35( l ) .  p .  37-50 .
rr A. J. Cropley, Creativity and Cognition; Producing Effective Novelty, "Roeper Review",

I eee. 2 l(4), p. 253-264.
'o R. A. Atchley, M. Keeney, C. Burgess, Cerebral Hemispheric Mechanisms Linking

.-!mbigttous Ll'ord Meaning Retrieval and Creativity. "Brain and Cognition",1999, a0(3), p. 479-499.

ll R A Atchley. M. Keeney, C. Burgess, op. cif.
'o L. Gabor4 The Beer Can Theory of Creativity, P. Bentley, D. Come (eds.), Creative

Erolutionaty Systents, Morgan Kauffman, 2000, http://r,vww.vub.ac.beiCI-IlAlliane/PAPERS00/
bccrcarl._htrn.

" W. C. Hoffman, The dialectics of giftedness. Gifted Intellect and Creativlfl, "Roeper

Rev ier r i ' .  1995,17  (3 ) ,  p .  l0 l -107.
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bascd ou perr:eiv ing coulrasts alrd contradict ions. Also, Hast ie,  Scroed and Weberl8
( igqB) found that the urore iucongruous rre t l re coulponents of a combinat ion, the
ln()re uLlinerous irre the.^enrergent propefiies that are generated through such a
conrbinat ion. Kasperson'o 11978.1 shoued that those people that have a l r igh level
perfbrmance at the Remoie Association 

-fest (Medr"ick. 196220), a traditional
nleasure of creativity, had also a superior ability to maintain, simultaneously,
rnLrhiple l ines of thinkirrg. i raving at the same t ime a larger attent iou span.

It can be noticed from what has been said above tlrat janusian and
hornospatial thinking, as associated to creativity. have been approached mainly
tlreoretically or experimentally, but in a much lorver degree psychometrically. Even
rvlien some divergent thinking tasks required as a response an integration of
mult iple elements from the st imulus mater ial .  those elements were not purposeful ly
cirosen to be inconsistent,  or very dissini i lar.  In addit iorr ,  such tasks al lowed for
rurultiple responses, which were assessed nether for their integrative perfortnance,
nor tbr their  dist inct iveness. As in almost any divergent thinking task, a
,reasurerneut of how different were the produced ideas was not, in general,
considered. A possible reason for that u'ould be the fact that in almost all cases of
iiivergeut thinking tasks it rvould be hard to obtain such a lleasurelnent, namely to
drrant i t j  in a precise rnanner how dissimi lar tw'o responses were.

Irr vieu, the above corrsiderations, in Faiciuc'', I tried to elaborate a task that
urxr ld al lorv the assessrnerrt  of  an individual 's creat ive perfonnance, considering as
lriterion tlre levelof synthesis attained in a unique response when the integration of
Cissirnilar components is required. A first step in the direction that I followed rvas
rrrade b1'Mednick" (1962), rvitlr his Remote Associations Test (RAT), which rvas
designed to study verbal creativity. The task requires finding a word wlrich has
.onulon associative links lvith three other stimulus words (rvith rather dissimilar
scrlantic fields). The test contains a list of such cornbinations of three words, for
rvhiclr a solution is to be found. lJnfortunately. it is hard to be translated in
Ilornanian, because its solutions are frequently based on English homonyms.
iinding Romanian correspondents in a massive adaptation would not allow for a
saf"e generalization of the results obtained rvith tlre English version of the test. In
adclition. synthesizing only three words, based on rather superficial semantic
associations, rvould not be a task that resembles too rnuch the most cornmon ways
of creativity rnanifestation in everyday life. In such cases, many more elements are
,ynthesized by discovering an integrative global perspective, rather than by finding
out a cornmon associative link. An arsument for that would be the evidence cited

18 T. B. Ward. oo. ct.
'n N. Huey, Teaching Creativity. Degree of Master of Art Thesis, The University of Texas at

.Austrn.2000, http: i /r .vrvw.ciadverl ising.org/sludies/repofls/future/nathan.html.
2o Ibidem.
: r  L .  Fa ic iuc ,  op .  c i t . ,  p .73-85 .
" A. J. Cropley, S-R Psychology and Cognitive Psychology, in: P. E. Vernon (ed.), Crentnin.

f{armondsn'orth. Penguin Books, 1970, p. l  l6-125.
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by Cropley2r which suggested that RAT is more related to conventional verbal
skills than to divergent thinking. So, I tried to combine an aspect from Mednick's2a
(1962) RAT task (dissimilarity of the stimulus worcls) rvith the task of another
creativity test, constructed by Barron" and named by hirn "Word Rearrangement
Test". In this test, tlre subjects are given a set of 50 words (randomly selected from
a list of nouns, adjectives and adverbs). They have to elaborate a story in which to
include as many words as they can frorn the given set. I adapted this task, because I
considered that selection at random is not sufficient. So, I initially selected at
random a list of 50 ivords frotn a dictionary (nouns, adjectives and adverbs), out of
which |  f inal15'sett led for 15, q 'ords that I  appreciatedto be semantical ly dissimi lar
from each other. My hypothesis rvas that a smaller number of words would put
more pressure on participants to synthesise the dissimilar words than when they
would have a much larger set. With a set of 50 words, the participants would have
more freedom to choose only those w'ords suited with an idea of theirs, without the
need to change tlre tneaning of tlre apparently unsuited ones in order to integrate
thenr. In addition, 50 words are hard to be stored and manipulated in lnemory,
participants being forced to select for the integration task only a-few of them.
Another difference behveen the task used by me and Barron's'o one is the
requirerrent to elaborate any kind of literary composition (poem, short dialogue
etc.), not only a story. Moreover. tlre participants' performance was not judged
only by using the nuurber of words integrated in the story and the originalify in the
word syntlresis, as in Barron's test. Other criteria were added, which intended to
assess the figurative language and metaphorical thinking, originality of some
l'ragnrents of the composition, logical coherence and the existence of a global
irerspcctive (a tlrerne concept) that supports the word synthesis (as compared with a
stretegy in wlriclr the words are synthesized only by narrating a succession of
events that are linked only by spatial-temporal contiguity). trn the scientific
literature on the creativity issue, such kind of task was also cited by Wallach et
al"r7, tltc,ugh without clear specifications regarding the exact procedure that was
rrsed. They investigated whether the low incidence of thematizing (relational or
thenratic criteria for grouping objects, when the relationships among the objects is
itnpoffanf, as contrasted with criteria based on abstracted sirnilarities, when each
ob'ject is considered independently) of the high inteltigence, low creativity group of
uhildrerr is due to an inability to thematize or an avoidance of it. In order to claris'
this issue, they assessed tlre ability of the children to integrate a set of words into a
rlrified theme in story telling, when thematizing u'as required in order to succeed in
the task. They showed that in sucir a case both the considered group and the one
higlt both in creativiff and intelligence thematize. Their conclusion was that the

? l  , t  '
I t)taem.

'o ihidem.
tt I". Barron, Creativit.tt and Personal Freedom.Toronto, D. Van Nostrand Company, 1968.
-" lbidem.
tt M. A. Wallach, N. I(ogan. op. ciJ
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r"espective group displavs a bias against thematizatiott, though no inabiliiy to

theinatize. Only, r.vheri th! option not to tlrematize was available, the high intelligent

- lorv creative glottp had a lo*'er perfourlance in thernatizing' Their finding raises

t5e questiorr wJrethcr creativity'sl-rould be operationally defined on the basis of

aptitLrcle or on tltat ofattitude. In their studl' tl iey labelled a group as. low in

cicatir.ity b)' rrelely talking into account the participattts' perforrnance in more

tractitiorial diu"rg"ni thinkirig tests. in the case of such tests, the participants had

rnore fr-eeclo,.,'.t tu clroose whether 10 use tlteir creative abilities or not' As a

copsequeuce, greater rveight rvas laid on assessittg their creative attitude. But in a

task irr rvhich ihe participants are forced to integrate verl' dissirnilar elements in a

upique response, as in tlie literary cornpositiol task proposed in the present study,

the attitucle aspect ciecreases in inlportance attd the ability aspect becomes more

promilelt in ine assessutcut of cieativity. The parlicipalts are collstrairred to

"hung. tlte nreaning of the given worcls (that is, to generate variations of tlte

stimu.-lLrs material as in any divergent tlrinking task), uhether thev prefer it or not

rviren lraving the freedom io chooie. Changing the meaning of the words is needed

in order fo infegrate them ancl to succeed in cornpleting the task' In that respect' it

could be said that the high intelligence - lou'r:reativit-Y group \\'as not so lorv in

r:reativity after all, consicl*ering their ability to thematize, rvhich rvould be required

in a creative performance, when forced to do it.

I .4.  I IYPOI-T{ESES

The purpose of the present research was to investigate the relationship between

sorne distiirctive features of the associative thinking, rvhich would be revealed in a

fi'c.e rrurnber gerteration task, and the creativity aspect that refers to the ability to

sr rithesize disparate elements (studied through a task in which participants had to

iirtegrate wordi from distant sernantic fields in a literary composition).

A general liypothesis of the research was that participants with a higher

creative perfornra,'tce in the composition literary task should present the signs of a

greater variability in the generated numeric series, as expressed by some

descript i re indices of those series.
Several arguments could support this hypothesis. One of them is the

correspondence tSat could be established between tlie variability in a number series

and flexibility as an index used to assess creativity through divergent productions'

Another is that people with a lower creative performance should have a tendency

io*ards stereotyped answers. In the case of a free number generation task that

uould mean that they should tend to generate numeric sequences based on the

countlng stereorype. More creative people should more easily lurpass 
such

stereory;ed nurL". sequences generated by counting more easily. Cooperstein-"

,t M. A. Cooperstein, The conjoint evolution of consciousness and creativity, "Journal of

Creative Behavior". 1985, 19. p.215-217.
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has established a relatiorrship betrveen the fivo lines of arguments, considering that
less creative iudividuals tend to generate rnore stereotyped responses because they

rniss the associative flexibility that rvould allow tlrem access to some more distant
(less stereotyped) associations. So, in its visrv, o stereotyped behaviour is primarily

due to an ability factor and not to an attittldinai one,
A different lirre of argumentation is based on the results of some previotts

empirical studies that rer,ealed an association between the performance in some
creative tasks and variabilit-v in some rieurophysiological and physiological

nreasures of arousal. For example, Bolvers and Keeling" (1971) established a

connection betu'een creatil ' iry' and variabilitf in the cardiac frequency. Similarly,

Manindale30 1lOl11 demonstrated a relationship befween creativity and the

spontaneous galvanic skin respottse. Final ly,  Maft indale" (1978) showed there is a
link between the EEG alplta rvaves arnplitude and creativity.

ln a sirni lar vein, Csikszentmihalf  i ,  Rathunde and Whalem" suggested a

relationslrip betrveen creativitv and attention (narnely its dynamics and its level of

distritrution), as a psl,chological nrar'ifestation of arousal. This idea rvas that

creative peopie should have a more flexible and rnobile attention, which is

distribLrted over larger fields, so as to allow for connections among a greater

nutnber of elements, and also. among more distant or dissimilar ones. An indirect
erlrpirical support of their idea is ptoui,l.d by Zegans, Pollard and Brown3t gOAl1.

Thel' slrowed that administration of tlre LSD psychotropic drug resulted in a

decreasetl ahility to concentrate attention on a clearly defined perceptual field

(evidenced by a lorver perfonnance in tachistoscopic and hidden figure tasks) and

in an increased abitity to access discrepant ideas or words, to generate unique or

distant lvord associations.
Gabora3a elaborated a theory concerning creativity that is also based on some

distinctive characteristics of creative people regarding their-attentiottal processes.
'fl iai 

theory is grounded on a synthetic study of Martindale" (1999), in which the

cited author associated creativity with a cluster of four fundamental attributes,

identified by reviewing empirical data from the scientific literature of tlre creativity

domain. Supporting the above mentioned idea of Csickszentmilralyi et al.'o, the

first attribute was defocused attention, mentioned in empirical studies carried on by

various authors (Dewing & Battye, l97l; Dyker & McGhil, 1976; Mendelsohn,

1n 1,. Gabora" op. cit.
-  

iD tde i t r .
t t  

lb ident
rr \1. Csikszentmihalyi, K. Rathunde, S. Whalern, Talented Teenagers. The Roots of Success

nd [''ttilure, Australi4 Cambridge University Press, 1993.
tt :-.. Krippner, The Psychedelic State, T"he Hypnotic T-rance, and the Creative Act, inl. C. T

i,rit , eci.). .lltered States of Consciousness, London, John Wiiey & Sons. 1972'
31 L. Gabora. op. cit.
tt Ibiriem.
tt  \4. Csikszentmihaiyi,  K. Rathunde, S. Whalem. op. ci l"



,,ffi{,,iffilllUr

ffiffi
Frce Numbcr Generation and Creative Thinkine

1976, apud Gabora'"). Tlre second attribute concerns an increased sensitivity to
details (sustained by authors like Annstrong, 1974; Martindale, 1977, apud
Gabora38). The third one is considered to be tlre presence of flat associative
hierarchies, a propeft,v identified and investigated mainly by Mednick3e 1t962; who
considered that more creative individuals tend to have degrees of connectedness
among ideas (representations) more uniformly distributed a less creative persons.
Sensibility to sublirninal stimuli was the fourth considered attribute, its association
with creativity being supported mainly by the Smith & Van der Meer'sao (1994)
research.

Gaborao' suggested that when the first and the second attribute are present we
could also expect the presence of the third attribute. Her argument is that flows of
conceptual thought are longer, more frequent and continuous when information is
memorized or recalled fronr rnultiple memory locations, based on a greater nurnber
of features. so that infonnation irrelevant for the current goal is remembered in a
greater anlolrnt. That would be equivalent with a flat associative hierarchy
properfy. That is, a concept whose representation is placed at the periphery of the
Ilelrorv area activated at a given moment could lead directly to another concept,
wlrose representation is placed at a very distant zone from that area. As a
consequence, in the case ofdefocused attention. the conceptual network is not only
penetrated at a deeper level, but it is traversed more quickly. Consequently, there is
an increased probability that in a free thinking task, a thought could engender
another thought, apparently unrelated with the former, over a shorter period. That
rvould lxean more variability in a free generated florv of ideas and representations.
So. it could be said that there is a low correlation between a thought and an ensuing
one, when conceptual fluidity is high. At the same time, the conceptual fluidity
associated with defocused attention could explain the elaboration of conceptual
ruetworks with a more detailed structure (in other words, with an increased
sensibility for details) and the building of unique perspectives.

As a conclusiol'r, Gaboraa2 suggesed that there are reasons to think that
creativify is a property that is characteristic of those dynamic systems (in our case
the cognitive system) that are placed at the edge of chaos. This concept was
borrowed from the nonlinear dynamic systems theory. In plain words, a system is
placed at the edge of chaos when there is an intermediary level of connectivity
ainorlg the components of that system. In that case, the amount of information that
could be learned about a component by investigating another component from the
san'le system is at an intermediary level. As a consequence, we could expect that

37 L. Gabora, op. cit
t' Ibidem.
- ' l b r d e m .

'o 
Ibidert.

" Ibidem.
-  

lb rdem.
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for a network of representations or concepts, the most creative behaviour is

obtained when the connectivity is at an intermediary level in that network (in other
words the connections are more evenly distributed, as required for a flat associative
hierarchy property). So, the cited author considered that in order that a person may
have a behaviour characteristic for the edge of chaos the conceptual domains
activated by a stimulus should have an intermediary level of expansion. ln other
words, the stirnulus should not activate a single memory location, nor all the
lnemory locations in an equal lrlanuer, but it should activate several of them, the

level of activation decreasing gradualll ' toward the periphery of the region with a

central zone, which is the rnost activated. Witli a defocused attention, that

condition would be satisfied to a greater extent. Spreading the activation on a larger

area around the central maxirnum requires a lower activation threshold of the
neurons. In such a state, rvhen the cognitive system is at the edge of chaos,

Gaboraa3 suggested that the experiential (representational) flux is such that its

seqllences of various lengths are self-similar, that is they correlate with each other,

bLrt they are ltot identical, oue seqLleuce being a variation of a previous one.

Gaboraaa considered that in order to reach such a state the connections of a

conceptual rretwork have to be lveakened, by decreasing the neuronal activation

threshold. That way, the conceptual fluidity is increased and, as a consequence, any

tlrought could trigger a continuous chain of new associations. On the other harrd,

the effect of an increased conceptual fluidity (or, equivalently, of weaker

cor.rnections in a conceptual netrvork) depends on the density of the connections in

that conceptual network. In Gabora's15 view, that is why, maintaining a state at the

edge of chaos requires that the conceptual fluidity to should tuned to the conceptual

density. so tliat the connectivity among concepts may remain relatively constant.
The task of the free number generation seemed to me an appropriate one in

order to study the property named by Gaboraa6 conceptual fluidity or defocused

afiention. In this case, the conceptual network is the one that links the assumed

mental representations of the natural numbers. The free transition from a number to

another should depend on some characteristics of that network. Moreover, my

supposition is that it could be possible that some properties (like the intensity of the

connections, the way they are changed or the mean activation threshold of the

network neurons) are about the same, no matter what conceptual network is

considered. This assumption was at the origin of the presupposition made in my

research that the conceptual fluidity in the number field could be associated with

the conceptual fluidity in those semantic fields activated by the words given in the

literary composition task (as a matter of fact, both would result from a higher

ability to maintain one's attention defocused). A higher conceptual fluidity would

-  
ID IAem.

lDtAem.
tt 

Ibidem.
'o lbidem.
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allow for a greater creative performance in the literary cornposition task, because it
engenders activation of figurative meanings of the given words and more distant
associations that could lead to sorne semantic connection between words that are
fronr distinct semantic fields,

In a free nurnber generation task, a greater conceptual fluidity could be
associated with several characteristics of the generated number series. An obvious
one r.vould be that the difference between two successive numbers from a series
should be greater (on average) for people characterized by a higher ability to
rnaintain their attention defocused (and, possibly, of a higher creativity) than for
those of a lower ability of the kind. That expectation is based on the assumption
that a larger difference between two successive numbers means that they are more
distant in their representational network. On tlre other hand, a more evenly
distributed connectedness in such a nefwork would mean a lower degree of
predictabiliry' of pair sequences of numbers (in other words, more of the possible
pair cornbinations between trvo nurnbers of the given set will be generated as
associations between fwo consecutive numbers). Another characteristic would be
that ferver stereotyped numeric sequences based on the counting skill should occur
for tlrose of a greater conceptual fluidity, due to weakeued connections (greater
fluidity) in the number representation network. hnplicitly, the three above
mentioned clraracteristics should lead to an increased variability in the generated
numeric series (at least, on its lower scales) by those of greater conceptual fluidity,
and possibly greater creativity, as it was expressed in the general hypothesis
formulated above.

Gabora'sai suggestion that creativity implies defocused attention, which would
create conditions for a mental state placed at the edge of chaos and, implicitly, for a
representatiorral flow characterized by self-similarity, could support another
hypothesis. It could be expected that the generated number series of those
participants of a higher creative performance should be characterized by the self-
similarity property (the fluctuation pattern on various scales -in this case sequences
length - is similar, but not identical). This implicitly means that they should have
long distance positive corelations. That is, the number generated at a given moment
rvill depend on a number generated many moments ago. Such long-time correlations
could be associated with a superior ability to integrate information over longer time
intervals, as a consequence of a more distant influence in time of the activation of an
element on that of others with which it is connected.

Tt ' test the above mentioned hypotheses I used for the free number generation
task a r ersion in which the given interval of numbers was of the natural numbers
betrvecu I and 99 and the required length of the generated number series was of
200. The present study continues a previous similar research of mine (in Faiciuca8).

o' Ibidem.
ot L. Faiciuc, op. ci t . ,  p.73-85.
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In that research, in the free number generation task the given numeric interval was
of the natttral numbers between 1 and 9, and the generated series lvere of a 500
nttmber-length. Then, the participants had to write down the generated numbers on
paper, by themselves. In the present study the numbers were dictated to a
colleague. Another (perhaps) relevant difference was that the participants were
students in mathematics, possibly having a more complex representation for natural
numbers than other people. Also, in that research, besides the literary composition
task another task was used to assess the creative perfonnance ofthe participants. It
required completing in a meaningful way several given numeric sequences of three
nunrbers, by inventing rules that hold, also, for the initial numeric sequence. The
parlicipants had to generate as many such rules as they could, with the explicit
requirement that those rules had to be as different as possible.

I considered that it was necessary to change the free number generation task
because irr my first study the relatively small numeric interval (of only nine
nunrbers) made ,unlikely the generation of series rvith long range positive
correlations. As a consequence, it was not possible to investigate the hypothesis
regarding the association between the generation of such nunrber series and their
level of creative perfonnance. In addition, in the case of a small set of given
nunlbers, all of them could be held in the short term memory and accessed directly
frorn there. By contrast, in the case of a large set of given numbers, as in the
present study, their generation is made by a supposedly different process than by
directly accessing them in the short term memory. It can be hypothesized that such
a process could irnply direct access to a long term memory representation of a
number and/or that it could presuppose a combinatorial process. In that case, the
units and decimals of a two digits number digits are completed with the ciphers
held in the short term memory. Having a larger numeric interval, another
hypothesis would be better tested. The participants of a higher creative
performance in the word synthesis task would be expected to cover, in generating a
number series, more of the given numeric interval. That would mean a greater
percentage of the natural numbers between I and 99 to be generated and smaller
differer-rces between the frequencies of each of them (in other words, a more even
distribution). It could then be said, as shown above, that considered in its
raudomness aspect the generated number series has a higher level of variability.

Summarizing, the creative performance in the literary composition task is
expected to be associated positively with:

- the frequency of large differences befween two consecutive numbers, that is
of distant associations (due to a defocused attention that allows for a more rapid
crossing over of the representational network);

- the frequency of negative and null differences between two consecutive
numbers (due to a presumed tendency of resistance to counting skill stereotypes,
perhaps, also, to the effect of a defocused attention enabling a more evenly
distributed connectedness);
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-  the occttrrertce of long range posit ive correlat ions (due to au intermeCiary
leve I  of  connect ir , i ty in the representat ioual network) and uegat ively with;

- snrall differenccs betr,veen tr.vo consecutive numbers (see above why);
-  posi t i re di l ' ferences between two cousecut ive numbers (see above why);

the probabi l i ty of  pre<l ict ing a seclLrence of t rvo consecut ive nurubers.
\ lore specif ic predict ions rvi l l  be nrade after a more detai led presentat iou of

sirnte descr ipt ivc indices fcrr  the gene ratcd rrumber ser ies which coLrld be
. i .nsidered nreasures for i ts var iabi I i tv.

2. NIETIiOD

The present researcl t  is,  general ly,  a correlat ional study. Al though more
:..rpitisticate-cl uethods clf data analysis wor,rld have been useful (such as sorne
lr , t l t i rar iate analvsis methods),  t l rey were di l f icul t  to apply due to a snral l  santple
'  . l . rnre and to a large nuntber of var iables.

?tt'ticiptutts.26 first year history students (20 girls and 6 boys) participated
,  i l  t i l e  r r -SearCh.

Tusks, nruteriul antl scorittg proccdures. Participants r.vere required to carry
:  . \ \  L '  le iks  in  a  co l lec t i ve  sess ion .

Tlre' ilrst task rvas tliat oF creating a literary cornposition (of any kind) in
, t.;ir to integrate in arr interesting wav as many words as possible frorn a given set

j utrrds. Tlre r.vords were: aprorl, fly (as an insect), il lusive, outright, galaxy,
, z\. rl 'citai. fresh, continltolls, icot.r, contrast, spawn, thonr, conrpact, mask. Itlvas

.,. rt3q-l to change the given order of the words and their inflexion so that they
,.  . r lJ be urore easi ly integrated. There was a t i rne l imit  of  20 minutes.

\ l thoush there are no studies on the val idi ty or the rel iabi l i ty of  such a task
.:: .i Cr'e&ti\ in probe, solne argumeuts could sustain the possibility to use it as a
: .r ' l ', nreasure for creativity. ln the first place, it is very similar with the Barrorl's4e

9tjSi \\ 'ord Rearrangement Test, which in his research had the highest linear
, . : r 'e lat i rrns u' i t l t  t rvo other or iginal i ty rneasures used by hinr:  T.A.T. Original i ty
' = .-ilr and Anagrams (r : .33). Interestingly, it did not correlate with other

-,.tssical lneasures for creativity, that are less verbal in nature, such as those that
' . i :  b:rsed on unusual uses. plot  t i t les and f inding cousequences i f  some sudden
- ir an Ses rr ere suddenly to take place. However, it had one of the highest corelatiou
:;-rrrng the originality measures used by Barron (1968) with the originalify assessed
tr several observers of the investigated subjects (r = .45). In addition, in
F:icruc'sj" researclt, a significant relati6nship beiween tire perforrnance in the same
:l:rary composition task, especially that concenring the stylistic achievement, and

:r.e performance in the numeric sequeuce completion task was found, vr4rich,
s:r pposed h . required creativify for its execution.

" F. Barron. op. cif.
: t  L. Faiciuc. op. ci t . .  p. 73-85
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The second task was that of a free number generation. The free number
generation task is one in which I asked participants to report whatever number
(frorn a given numeric interval) was in their mind, successively, that is to say (or

write) those numbers that freely passed through their minds until a number series

of a given length was completed. That task differs from the random number
g.,',.ruiion task used by other rcsearchers (for exarnple, Towse5l) in order to study
r,l,orking memory. In that case, there was the constraint to generate random number

series, that is series that have the randomness property.
As shown above, in the present research. the given interval was that of the

natural numbers between I and 99, and the required length for the series was of

200 nurnbers. The generated numbers were dictated to a colleague that recorded

them on paper.
In rny first researchi2, there was a significant stability regarding the values of

the nrajority of the indices used to describe the properties of the generated number

series. Tliis stability was assessed by cornparing the values of the indices obtained

for number series generated by the same subjects at a month interval. The linear

correlation coefficients had values higher than 0.5, significant at a p <.001 level.

So. it could be said that there are reasons to suspect that the values obtained for

descriptive indices are associated with sorne individual constants of the processes

involved in the generation of the numeric series.
ln 6rder to describe the generated number series, two computer programmes

that perform an analysis for data irt a number series form: RgCalc and DFA were

u sed.
'fhe first of them, RgCalc, was designed by Towse and Neil" and it offers a

<lescription of a numeric series by providing several descriptive indices. Some of

tlrern, with relevance for the present study, are presented here, based on the

description rnade by the above mentioned authors:
..Redundancy (with two limit values: 0, indicating no redundancy, that is

perfect equality of response alternative frequencies, and l, indicating complete

redundancy, when the same response choice is used for the entire series);
- The response frequency for each alternative response (number from the

given interval);
-- Randont number generation (RNG), which describes the distribution of tlre

response pairs or, in other words, the dependency between one choice and the next,

its values being between 0 (no dependency between the two choices) and I

icornplete predictability or dependency of pair sequence); since it reflects the pairs

i' J. N. Towse, On random generation and the central executive of working memory, in ,,The
Brit ish Jouinal of Psychology", 1998, 89, p. 77-101.

52 L. Faiciuc, op. cit., p. 73-85.
sr ,t. N. Towse, D. Neil, Anal.tzing lruman ranciom generation behavior: A review of methods

itsetl and a computer program for describing performance, "Behavior Research Methods'

lnstr 'unents. & Computers", 1998, 30, p. 583-591.
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of the possible responses that were repeatedly used, it is an indirect measure for the

number of the pairs of successive responses that were not used by a participant

rvhen generating a sequence;
- Anah'sis of Interleaved Diagrams (RNG2), which involves the pairing of

el.en alternate response, resulting in a frequency matrix, the obtained pairs being
processed as for the RNG index;

- -ldlacenct (sometimes referred to as a stereotype score), which indicates

th: percentage of the neighbouring pairs (of numbers separated only by the
rliuirnal difference of one unit). Two otl-rer similar indices are calculated: one for

rh: percentage of ascendant adjacent pairs of numbers (when the first value is

:r.;raller than the second) and another for the percentage of descendent adjacent
parrs oi nurlbers ( * hen the first value is higher than the second);

- Ttrntirtg point inder (TPI). which indicates the number of responses that, as

nurnericai values. nrark a change befrveen ascending and descending sequences
( local peaks and troughs) and is expressed as a percentage that shows the

correspondence benreen the number of observed turning points and the number

e\pected to occur in a theoretical distribution cf random responses. [n accordance
w,ith Azouvi et al5i (i996) rvho show,ed that patients with closed head injuries
produced a lou'er TPI than did controls, it could be said that TPI indicates the
run/strategy, where individuals produce an arithmetic chain of responses (based on

count ing ski l ls) ;
- Phase length, which indicates the frequency of occulrence of intervals

betr.veen two turning points that are of a certain length, together with the expected

fi'equency for that phase length in a random theoretical distribution;
- Runs, which describes the variability in the phase length;
- Thefirst-order dffirences, which indicate the frequencies of the arithmetic

differences between each response and its preceding value.
- Repetition distance'. it shows the distribution of distances or lags befween

item repeats, the mean, mode and the median of the repetition distance
Besides those indices provided by the RgCalc, I computed, based on them,

Iike in my previous research, other descriptive indices: the percentage of large, or
srnall first-order positive, negative or absolute differences (higher or lower than 20
as an absolute value as well as higher or lower than 10 as an absolute value), the
percentage of null differences between two successive numbers. The values of
l0 and, respectively, 10 were chosen after a survey of the graphical representation
of the mean frequency for each possible difference and after statistically analysing

bv means of Mann-Whitney test the significance of the difference between two
rnean frequencies. Those values proved to be closer to two thresholds associated
* ith marked changes in the mean frequency of the difference between two
consecutive numbers. Beyond a difference of approximately 20 the mean

1 5 1

5t Ibidem.
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frequency is extremely low, rarely surpassing a value of 1. Differences smaller than
10 had mean frequencies in the interval between 4 and 8.

It should be noticed that all the described indices could be useful for
assessing the variability in a generated number series, offering information
regarding its randomness and "rougirness".

'l 'he 
second computer programme, DFA, was designed by Peng, Hausdorff

and Goldbergertt, on the ground what they called the Detrended Fluctuation
Analysis method. It computes a fractal scaling exponent u, which provides a
measure of the "roughness" of a time series. The larger its value, the smoother its
tirne series. At the same time, it can be said that it is a measure of the level of the
self-sirnilarity and, implicitly, it indicates the occurrence of long time correlations
in thc. series. In other $'ords, it shoi.vs the relationship betweerr the fluctuation on
smaller and that on larser scales. When cr is 0.5, it indicates that the investigated
series has the properties of the rvhite noise, beirrg completely random, when a value
at one instaut is completely uncorrelated rvith any previous values. When cr is
bets,een 0.5 and l, persistent long-range porver-law correlations in the series occur,
r.vhere relatively large obsenations ter-rd to be follorved after some interval b1,
additional larger observations. When u is 1, we have a special case, named the l/f
norse (or pink noise), a kind of noise that is frequently met in the time series
obtarned by measuring natural phenomena, inclusively neuropsychological ones. It
indicates the properties of a time series generated by fractal processes, which result
in irre.gular fluctuations across rnultiple scales, characteristic for the self-similarity
prlrpefty. lt is the case of a series possessing dependencies at many, or all,
eramined time scales. When cr is lower than 0.5, the series is characterised by long-
rauge pclwer law anti-correlations, when large values are more likely to be
fi:!lowed by small vaiues and vice versa, such that large and small ones of the time
,.;eries are likely to alternate.

The same computer programme provides several indices, that are used for
oonrputing a, rvhiclr will be named DFA indices (from DFAI to DFAI9), each of
thenr indicating the characteristic fluctuation at a given window size (the numeric
series trefurg divided into subsets of independent windows of the same size), or in
otlrer rvords, on a given scale. Such indices are useful for a more refined analysis
:'egarding the variability in the obtained number series.

'fhe performance in the creative literary task u,as assessed by using several
evalualive dimensions: the number of the given words integrated in composition,
fhe number of the given words used with a figurative meaning, tlre number of the
srylistic figures used in composition (cornparisons, metaphors, interesting epithets),
:he logical cclherence and its indivisible, unitary character, the existence of a global
perspective or a theme (the level of thematization) that supports the integration of

tt C. K. Peng, J. M. Hausdorff A. L. Goldberger, Fractal mechanisms in neural control:
Human hearibeal and gait dynamics in health and disease, in: J. Walleczek (ed.), Nonlinear
!);, twmics, Self-Organization and Biomedicine, London, Cambridge: Universitv Press, 1999.
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rhe given dissirnilar *,ords /"r,hich filealls employing a strategy different from that

of a- sirlple descriptiol or tlarration that reach the integration only by spatio-

iemporal contiguitl,), ancl global originality. Theoretical arguments for the meaning

arrd the importance of a iiregratic thinking (or of an ability to thematize) for the

creativit-v assessment could be fbund in Faiciuc56. By using some of these

climensions. I tried to improve the quantitication in the assessment of the

originality, beyond a subjective global score. The last three dimensions were

evaluated on a scale of seven poinls (frorn 0 uhich means lack of the considered

attribute to 7 rvhich mealls the irighest level for the assessed dimensior-r)' In general'

some of the above mentioned dimensions corespond to those criteria considered

necessal.)/ for the assessment of a creative product by Bes-semer and Treffingettt

(i981) .,r,hen they elaborated the Creatir,e Product Analysis Model' 
'fhe first

ciiterion refers to novelty (sutprise, original itr;. The second criterion was tlamed

l-rv thern resolution lnreant to sirorv hou' logical. useful, valuable and rneaningful a

r:reative procluct can be). The third is the level of elaboration and synthesis, that is

116y, rveil distant elements are integrated into a coherent whole, resulting in an

organic, retir"led and elegant product.
'fhe data obtainei from the literary composition task by' evaluation on the

.riiove r'eutionecl scales were syrthesized b1 factorial anal-v-sis, employing the

i.,r rncipal cotnponents method wiih a Varimar rotated solution' Three f-actors were

re.tained that had eigenvalues higher than 1. The first factor explained 50% of the

i ariance in the results antl could be linked rvith an associational variation

gcrieration aspect of creativity (manifested in stvlistic, metaphorical and original

irinking). lr correlated the most with the assessed dimensions for global originality,

figurati"ve rneanings of the words, stylistic figures and original images' The second

lactor covered2lu/o of the total varian"" und it can be associated with a synthetic

ssp.ect (anusian and homospatial thinking) of the creative performance (the ability

ro integ"rate disparate elements in a coherent whole). lt correlated the most with the

n.lluative dimensions regarding the logical coherence and the existence of an

rntegrative theme. The thi"rd facior explained 16% of the variance and correlated

thc most with the number of the given words that were integrated in the

cornposition. For assessing the creative performance, a composite score was

obrained by simply adding the correspondent scores obtained by participants for

each of the above mentioned factors.
Two independent evaluators rated the literary composition for each

i-.alicipant on the seven dimensions mentioned above. One was the author, the

otlrer ore was a literature teacher. However, in the data processing only the scores

'. brained from the author were taken into account'

.u L. Faiciuc, Rolul organizdrii tematice a cunoStinlelor in performun.la crealivlt, ,'Studii fi

_:icetiri din domeniul gtiinlelor socio-umane", cluj-Napoca, Edit. Afgonaut, 2001' p' 73-85'
- 

:i S. p. Besemei, K. O'euin, Conf;rming tie Three Factor Creative Product Analysis A'latrit

,  I  , tei  rn an,4merican Sample,;Creativi ty Research Journal",  1998. l2 (4), e. 105-109.
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3. RESULTS

T'he main specific hypothesis of the present study was that there should be an
association between the above presented descriptive indices for the variability in
the generated series, computed rvith RgCalc and DFA programmes, and the level of
the creative perfonnance in the literary composition task.

A positive correlation u,as expected between the creative performance and
the mean frequencv of occurrence of large positive, negative or absolute
differences between consecutive numbers (we considered the cases of differences
larger than i 0 and larger than 20), the frequency of null differences, the frequency
of local peaks and troughs, the frequency of occurrence of negative differences
between two successil'e nunrbers and the value of the self-similarity a coefficient.
A negative correlation was expected betrveen the level of the creative performance
and redundancy, the probabiliry of predicting a sequence of two consecutive
numbers (RNG), the probabilitl ' of predicting a sequence of two alternate nutnbers
(RNG2). the frequency of the ascendirrg pairs of numbers, phase length, the mean
difference betr.veen two successive nurnbers (expressing the ratio between the
negative and positive differences), the mean frequency of negative, positive,
absolute differences smaller than 10, or smaller than 20. As in our previous study.
there rvas arr association betrveen sorne DFA indices (indicating the characteristic
fluctuation at a givett r,vindow size) and creative performance, it rvas expected that
they sliould occur also in the present research.

Considering the small volume of our sample and the fact that some variables
had an asymmetric distribution, it was prefened to compute nonparametric
correlation coefficients in order to estimate the association between the investigated
variables. Correlation coefficients for each creative performance measure (the
conlposite score for the literary composition, stylistic factor, coherence factor,
nuntber of figurative meaning of the given words, number of stylistic figures,
number of original images, level of coherence, presence of a theme, the global
originality) with all the above mentioned descriptive indices for the generated
number series were computed with RgCalc and DFA.

The values for the Spearman correlation coefficient (or the Kendall's tau-b
coefficient, which was preferred in the case of multiple tied ranks) that were
statistically significant (one-tailed), or at the limit of the statistical significance
t lrreshold of p :  .05, are presented in Tables 1,2,3,4,5 and 6.

Table I

Spearman and Kendall's tau-b correlation coefficients
for the composite creative performance score

RNG RNG2

Composite creative performance score
p = - 0.330

p = . 0 5
t = - 0.231

p:  .049
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T'oble 2

Spearman correlation coeftlcients for the stylistic factor score

Table 3

Spearman correlalion coeftlcients for the coherence factor score

Table I

Kendall's tau-b correlation coefficients for the number

of original i tnagcs score

Table 5

Kendall's tau-b correlation coefficients for the coherence score

Table 6

Kendall's tau-b correlation coeffrcients for the global originality score

DFA6 DF,{7 DF'A8
Mean frequency

ofthe nul l
difl'erences

St-vlistic factor
score

p = 0.348
o : .0'l

P = 0'374
p : . 0 3

p = 0.361
n = . 0 3

p = 0.378
o :  . 028

DF.\  l0
Mean frequencl 'of
negativc dif ferences

smaller than 20

Mean frequencY of
negative differences

smaller than 10

Cohcrencc factor
score

p = -  0 '329
n : . 0 5

p = - 0.395
o = .023

p = - 0.383
D = . v l l

Mean frequency of null
differences

Mean frequencY of
ascendening pairs of
successive numbers

\unrhcr of original images
sc0re

t  =  0.318
p =.03

t = - 0.279
n :.036

DFAIO DFA l1 DFAI2

Mean
frequency of

negatlve
differences

smaller than 20

Mean
frequency of

nul l
differences

Mean
repetition

length

Coherence
score

t = -0.263
p :  . 0 3 6

r = 4.257
p = . 0 4

r= -0.23'7
o :  .053

t = -0.291
o :  . 025

t = -0.293
o : .024

r: -0.228
p :  . 063

Mean frequency of the null
ditTerences

Mean of the differences
between two successive

numbers

Global originality score
t = 0.308
o : . 0 3 2

t = - 0.284
a= 029
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in order to appreciate the level of agreement between the two evaluators that
rated the creative perfbrmauce at the literarl conrposition task (the inter-rater
reliabilit"v). the nonparametic conelation coefficients Kendall tau-b between the
scores assigned for each evaluative dirnension to each participant by the two raters
were computed. All of thern indicated a significant positive association between the
ratings of the two evaluators. The values obtained for each dimension are reported
in tlte Tqble 7.

'table 
7

Inter-correlat ion coel l lcients betneen the scores gi icn by the t\ \ 'o rates for each ofthe seven
dimensions used to assess the creative perfbrmance in the l i terary composit ion task

l he number of
uords { iom the

qlven sel
integrated in
c()mp0slt lon

The numLrer of
the r.vords from
the given set
usccl uith a
l igural ir"e
r.neaning

l'he
number of

styl ist ic
figures

l'he
number of

original
rmages

Ihe level o1'
logical

coherence
and

integration

'fhe 
level of

thematization
Global

original i ty

r =0.756
p  <  .001

r =0.854
p ': .001

t = 0.848
p  < . 0 0 1

r =0.112
p < .001

r =0.598
p  <  .001

t =0.848
o  <  .001

r =0.81,1
o  <  . 001

;1. DISCTJSSION AND CONCLUSIONS

the specific hypothesis, Data supported only a few of the specific hypotheses.
As expected, there was a negative association between a global score for the
'rreative perlbrmance in the literary composition task and the level of predictability
ot'a seqllence of two numbers in the generated series (RNG, a measure of the series
lanciornness). the probabilitv of predicting a sequence of two alternate numbers
iFlNG2, another measure of the series redundancy). It is worth mentioning that
srrch an association was found in the first study only as a tendency, the correlation
bcing only very close to the statistic significance tlireshold of p : .05. In the
hvpothesis tlrat for larger sets of given numbers the generation is based, at least
;:artially, on a separate choice of a number for units and decimal digits joining

thern together, the association with RNG and RNG2 could be explained by a
greater combinatorial (associative ) play at those of a higher creative performance.
Another possible explanation is the one based on a higher level of defocused
attenlion for those with greater creative performance, which enables them to
generate more distant elements.

There was not found, as it would have been expected, a negative association
between the creative performance and redundancy, and also, the phase length and
the number of ascending pairs of successive numbers. A possible explanation for
the redundancy case would be that, as redundancy itt a series is found by
determining the extent of deviation from an ideal random distribution of the
numbers in the given set and since in our case this set was rather large and the
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scries lelrgth rather short, ti ie redrindancf index was not quite inforn",ative
legardirrg the ser ies ranriornuess. A simi lar reason could be invoked to explain the
nrissing associat ion wit l r  r l re phase lengrh. As t l rere werc l - l1any numbers to choose,
tl ',e sirofter phases rvere less likely to occur l.hau iu our previotts study. Maybe a
sinr i lar explanat ion rvould l rold in case of t l re absence of any'  associat ion with the
ascerrding pairs of successive uurnbers, less l ikely to occur in the case of a large set
o1'given nuurbers. FIorver,er. rvith ascending pairs the expected negative association
ua.r found. btr t  onlr  iu the case of the score forthe numberof or iginal  images.

No rregative associatiou was.found, as expected, between the mean of the
.,l iffe lerrces betu een two colisecutive numbers and the creative performance
i ieasured r i i th a courposite score, but only lv i th the global or iginal i ty score. The
rr, :gar ire associat ion r .r , i th the nrean frequency of di f ferences smal ler that 20 or 10
ir ,  rb: ;ol i i te ialue rvas obtained only forthe case of the negat ive di f ferences and for
; l re cr- .herelrce lactor.  or the coherence score.

i)nlr positive associations between the mean frequency' of null differences
lri.rc nLrurbcl of consecutive repetitions) and the stylistic factor, the number of
,.,, ' iSinai irrrascs and the score fbr tire global originality were found, though not for
iirr: ;o:rposite score of the composition task, as it rvas expected. No positivr:
.- il 'clatiorr rvas found betrveen any of tlre creativity scores and the mean frequency
lf drl'felerrces higher than 20 or 10 in absolute value, frequency of the peaks and
lot:yhs, iuean frequencl", ot'the negative differences or of the self-sirnilarity u
:-r,:fficient. The flrst thlee of the missing expected associations could perhaps be
c';.1,.iri:rcd^ a:; above by considering ihe large set of the givett numbers. When the
: i ren number interval  is large some combinator ial  operat ious could be expectedto
i.; irlvolvcd. so tlrat a generated number does not depend exclusively on a

irrr-'sriitred process of activation spreading in a representational uetwork, as it rnay
lrl.,e bcen in c'rur l ' irst researclr. So, large differences between consecutive numbers
,; rirld only occur on the ground of activation spreading for differences lively to
r'lrige i1s 20. or somewhere around. Several answer could be provided for the issue

i thc occurrence of an association only between the level of coherence and the
irrra,l ffequency of uegative differences lower than 20. The first of thern is based
r':r ,.lre fact that for differer-rces higher than 20 in an absolute value, the incidence
\\ iis scr lorv, that it would have been hard to find an association investigating such a
:'r.lrii l sanrple (although there was a tendency in the direction of the expected
;i1-icrences, the values being close to tlre statistic significance threshold of p: .05).
j. scccnd answer is concerned with a tendency of the general population to prefer
r:)sitive differences (a sigrrificant difference was found by comparing with the
urearr frequencies for positive and negative differences higher than 20 in absolute
r.r1ue: t(25) :  -1.225, p<.001, the mean frequency for the posit ive ones being trv ice
liigher the mean frequency for the negative ones). So, for higher levels of creative

i-.ertbrrnance, at least with regard to coherence factor we could have expected, that
t,)ndenc) to be manifest to a lesser extent (by avoiding this general stereotype), to

t57
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cotrnting in the opposite directiori being harder (data support this view by a result

that tends to be close to the signi f icance threslrold of p: '05) 'But i t  seems to me

that such a preference for generating negative differences, tends to occur rather to

the benefit of the much larger absolute negative difference, at the expense of the

smaller ones, rvhich would tend to have a lower incidence'

In the case of a large nurnber set, the frequency of the turning points is also

likely to be low. and the required series being shorler, the peaks and troughs may

havc been in a lesser amount than in our first research'

Considering the missing association between self-similarity coefficient and

the creative performance it could be noticed that in the present study the respective

association was hard to be render evident due to a reason opposed to the invoked

for the first study. There are only a few of tlre subjects (three of them) had values

lrigher than 0.5 ior the self-simiiarity coefficient, the majority of tlrem generating

series characterized by anti-correlation (with an u coefficient lower than 0'5)' By

changing the free nun'rb". generation task to one with a larger set of given numbers,

ut*oit 
-att 

participants had series with an (I coefficient higher than 0'5,

characterized by long-.unge positive correlations (only four ofthe subjects had o <

0.5). So, due to uu"il u.yir,*etric distributions, it was hard to find an association

between creative performance and one of the three types of series defined on the

ground of their a coefficient. The present data tend to show' by the association of

ihe creative performance with RNG and RNG2, that the tendency is that the more

creative persons generate more random numeric series (as measured by the RNG

and RNdZ indices). But that result is not reflected in a greater frequency of

participants of superior creative performance that also have an a coefficient closer

io 0.5' (another measure of ranclomness). Anyway, such. a result would be in

contradiction rvith the hypothesis that more creative people are likely to have a

higirer level of self-simiiarity and as, a consequence, a coefficients closer to the

vaiue 1 . Partially. the issue lies in the fact that, at present, tl,ere is no unique

nleasure or definition for randolnness. So, with different tasks and different

r.neasures we can obtain different results if we want to characterize the randomness

extanf in a number series.
By comparison with our previous study, in the, present one a positive

assr:ciation with some DFA indices occured, separately, for the coherence and the

stviistic factor and not for the entire composite score. Another difference is that the

association refers to windows of different sizes. Whereas in the previous study

pcsitive associations for windorv sizes of 5 or 6 numbers were found, in the present

ole there is a positive association between the stylistic factor and the level of the

iluctuation for window sizes of approximately 10, l1 and, respectively l2 numbers

iwirich coffespond to the DFA6, OpAZ and DFA8 indices). The change rnight also

b,: related to tiie larger set of altemative responses given for choice, which does not

l'acilitate obtaining fluctuation differences on the shortest sequences' By oontrast'

ilrere rvas a negative association between the index value for DFA1O antl the
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coherence factor and betrveen the values for the indices DFA i 0, DFA I 1 and DFA l2

(correspoltding to windon,sizes of approxirnately 19, 23 and 21 nutnbers.

respectively) as well as the coherence score. So, it seems that different aspects of the

creative perfonnance are associated with the characteristics in the free number

gerreration perforrnance in a conflicting rvay. A higher performance with regard to

originality and the ability'to generate variation is associated with a higher level of

fluctuation on the lor.ver scales (more variabilitv on the short term)' But a higher

perlbrmance in the abiliry to iutegrate disparate elements is associated with a lower

fli ictuation on higher scales (less variability on the long term). So, a person of highest

crealive pertbnnauce. that rvould presumable have both the above mentioned

abrlities, shoulC present in a free associative task a greater variability in the free

gclerated resporlses on the sirofier time itttervals, and lower variability (which could

incail a nrore pailenied sequence of respouse) on longer ones. It has been said that the

u coefficient indicates how "rough" a temporal or numeric series is on its various

scales. F6llorving our resnlts, there is reason to believe that for people of higher

ireatrr,'e perfbrtlance the generated series iS "rougher" only for some of the smaller

scales. In our tlrst studv, the tendency torvard lower variability for higher window

r:,izes was not rlanifesteci because, supposedly, in that case, due to the srnall set of the

sir,en nurnbers, there was a ceiling effect regarding the level of the variability in the

i,:lng run. There is a possible explanation for the differences between the tvt'o studies

r.egarding the positive association of the fluctuations on smaller rvindow sizes with

rhc global score for cornposition, in one case, and the stylistic factor, in the other. It

coulcl be based on the obsen'ation that for window sizes of 5 or 6 numbers (for w'hich

irr this study there was au association with the globai score) there no correlation r'vas

lbuncl between the coherence score and DFA indices for those window sizes. But, in

iire case of windows of 10, I I or 12 numbers (for which a positive correlation occurs

rniv with the stylistic factor in the second study) tlrere was a tendency toward a

;resative association between coherence score and the DFA indices for those window

sizes, the correlation coefficients being very close to the statistic significance

tiireshold of p : .05 in both studies. So, as the global score was a sum that has as

lenns the stylistic and the coherence score, and one score correlated positively and

ihe other negatively with the DFA indices for window sizes of 10, 11 and 12

nunrbers, the global score would in the end have no association with those indices.

Srrch contradicting results regarding the characteristics of the generated series on

drfferent scales associated with different aspects of the creative performance could

sen,e as a partial explanation for the absence of the expected positive association

iretu,een the self-similarity coefficient and the creative performance. It could be

nossible that there is a nonlinear relationship between the two, taking in view some

rendencies that were manifested in both our studies. A theoretical speculative support

tbr such an hypothesis would be the following idea. In order to synthesize disparate

ideas. a rapid alternation between generated opposing representations would be

required. In terms of the results obtained in my study, that would mean that variation

r 5 9
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s,eperetion measures (tne stylistic factor) shoLrld be positively associated with higher

ievel o1'fluctuations (v;rriability) on short time scales. An additional requirement for

1,i 51,pfl1g5is of disparate elenrents rvould be 1he presence of a global structure (a

ihenle. for example). developed at a higher level of organizaliotr, in which the

cienrents placed on lorver level of organization could be integrated. That would mean

i jr;11 coherence l'neasures shoLrld be negatively' associated with variability

i t ' l irctuations) ou longer time scales.
lli, coot',Ilut'ng the results of the two studies. one can observe that there are

octh similarities arid differences between them"
'ihe 

ntost importar:t similarities are the obtained positive association between

tlre styiisric lactor and the tendency to repeat tlre same number successively (the

:nean tiequerrcy of null differences), the positive association between the creative

o*rlorrnlrrce measured rvilh the cornposite score and the tendency to produce less
preciicLaliie nuileric sequences (rnore random series), the association between the
lcircierir:-r.. lo genelate more variable sequences on the short terrn (smaller window
..izl:s in tire geuerated nurnber series) and the global creative performance (in the

i;r'st studl,l or tlre stylistic l 'actor (in the secortd study). The two studies revealed
i.rorir au lssociafiol between the creative perforntance or its tnvestigated aspects
,r;rri tlrc; meirn fiequency of some clifferences between tu'o cousecutive trumbers.
litrl in tirc f irst study, a higher diagnostic value for the creative performance had
lit':..e dilibrences that occilrred for relatively larger differences, whereas in the

ilf eseil' i stucll ', thr: significant associations were for the relatively smaller

ilif{.:r'e :ice s, specilir:ally, for tlie negative ones.
'l ' l ie ilost important differences are those regarding the absence of an

aiis\jciation in the present study between the creative perfbrmance and the turning

1.rr-rirrt i;rclex, an irnportanl measure for the variability and the associations obtained

lirr tl,c iicquency of ascending pairs of numbers (in the first study they correlated
,,, rtfi tl:e coherence factor, in the present one with the frequency of the original

i;rragr:s). lt can lherefore be observed that certain descriptive indices of the numeric

sericr: are more revealing regar<iing their relationship with the free associative

thir;king properties flor those series generateC with smaller sets of given numbers

iior e;apple TPI and the phase length) and other indices for those generated with

ialger sets of given uumbers (for example RNG and RNG2)'
l'here are several explanations for tlie most constant result of the two studies,

iic lne referring tr: null differences. A higher incidence of repetitions of two
,;i,ltsc-cutive nunibers could mean a tendency to override the stereotype of the

r,:rrnring skills, nhich require a difference between successive numbers. The same
'*sult could reflect a teudency to surpass a general tendency to avoid repetitions in
,.tr:neratiug series of random numbers, lvhich has been revealed in several studies

i'rcr cxample, Torvses8). A more speculative explanation would be that people able

:t J. N. Torvse, On rarulom generation and tlu central execulive o/'vorking me.nxary, "British

i r , r r rn : i l  o l  Psycho logy" .  1998,  89 ,  p .  77-10 i .

26
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to reach for those that had a higher level of creative performance display a
tendency toward a more intensive activation of a number representation, or to one
that persists longer so that the corresponding number will continue to be generated
several times consecutively, until its activation fades away, and a sudden transition
to a very distant number can possibly occurs

A general conclusion would be that there are some signs of an association
benreen the creative perfbrmance (operationally defined as a word synthesis ability)
in the literary compositiou task and tlie variability of the series resulted from a free
nuurber generation task. But there are onl1, signs, and not very clear results. The
expected associatiorts uere uot rnanifested with the anticipated power and for allthe
computed rariabiliw indices. Multiple reasons could explain the obtained results.

The f rrst of thenr would be that the volume of the sample was rather small
and there are reasons to suspect that the participants were rather homogeneous in
their perlormance. being of a rather rnedium level of creativity (there were
ertremelr f-eu cases - one or two - that had a somewhat more remarkable creative
perfbrnrauce). So, it rvas difficult to reveal ali the expected differences. An
arl;urnent in that direction rvould be the fact that many of the envisioned
dilierences were close to the statistical significance threshold of p: .65.

Another possible reason would be that the scores obtained in the literary
composition task could not be considered a valid and reliable measure of the
creative perfonnance, especially for that aspect of creativity which refers to the
ability to integrate disparate elements into a coherent whole. Or, they are a reliable
and valid tneasure only in the case of verbal creativity and not in general. The
traditional dispute between general and specific creativity is relevant in tlris case. A
general creativity, which is supposedly more associated with sorne characteristics
of the free associative thinking, would be hard to be made evident with specific
creativity tasks, in which that kind of creativity could be the dominant factor in
performance. As pointed out in the introductory part of the study, conceptual
fiuidity (the ability to generate distant variations) is not sufficient for a creative
perfbnnance. A dense conceptual network, acquired by learning the specific
knowledge of a domain, would also be required.

In addition, another general explanation would be that defocused attention,
supposedly manifest in some of the features of the series produced by free number
generation by the most creative participants, may not be a permanent or constant
property of the psychic activity of an individual of higher creativity. As shown by
N'lanindalese, such a defocused attention would occur fredominantly when one is in
a creative state, some time before and during a creativity task. So, it would be
ralher hard for anyone to leave marked traces in the perforrnance of a free number
geueration task when (s)he is not in a state of "inspiration".

se C. Martindale, Creative Imagination and Neural Activity, in R
(eds.), ?"le Psychophysiologt of Mental Imagery. Tlrcory, Researclt
lJa' 'uood Publishing Company, I990.

G. Kunzendorf, A. A. Sheikh
and Application, Nerv York.

l 6 l



t 62 Lucia Faiciuc

' I 'he 
attitudinal aspect of creativity may also have played a role in the

obtained results. As it was shor.r,n in the Wallach's et aI.60 research, presented in the
introductory paft of the paper, there are people who, despite their ability to think
creatir,cly u'hen rnotivated or fbrced to do so, they do not prefer that kind of
tlrinking uhett tliey have the freedom to choose. So, in our free number generation
task, in case tlrat sornt: collscious attiludes matter in performing the task, such
people uould not iutentionally avoid stereotyped responses as some with a higher
creative attrtude lvoLrld prefer to do. On the other hand, when forced to make use of
Li teir  crcat i re abi l i t l  in the composit ion task, they would have a simi lar creat ive
pclttrrnrance ir ith those that are additionally creative from an attitudinal point of
\ ' re\ \ ' . . ' \  d istrnct iou nrade by Gui l ford6r between spontaneous and adapt ive
rlexibilitv is relevant rvith regard to this issue. In the case of spontaneous
i1::;ibilit1. a person produces a great variety of ideas, even if it is not necessary for
hr:r,'hirtt to do so. Adaptive flexibility is the one that facilitates solving problems
ihat reqLt ire soiLrt icrns o1'a most unusual k ind and which might seem soluble by
!nore convenlronal ntethods"r.-l-lie 

aborc-nrade considerations rnay be true for the descriptive indices
cr,ntputcd lor the series resulted from the free number generation task as regards
'.irerr abiiitl, to rellect rvhat rvas named as conceptual fluidity, a characteristic that
c,,.,trid be rnanit'este<j in free associative thinking. An irnportant factor in that respecl
cot-iici be tlte loie plaved by some more or less conscious strategies adopted by the
t).lrtioipants in tire geueration of the nurnbers, in spite of the explicit instruction that
i i rey, 'nouid be as spontaneous as possible. As a consequence. some of the obtained
''es'-tiis could be explained less by an effect of a defocused attention and more by
:;(;nle iatiler conscious attitudes and strategies that would lead to some preferential
,;l;cices. []ut it rvould also be true, that it is less likely that such "strategic" choices
i r.,iricir u'ould consider the frequency of the previous responses) to be made
j'!stenlatically, due to that length of a generated series (rvhich makes difficult the
rncnitor ing of the previous respouses or sequences of responses).

iu conclusion, the obtained results did not offer a clear answer to the
,rriestiot.ts advanced at the beginning of the paper. But they may seem encouraging
',rr an extension of the researclr, with a sounder methodological design. They offer
..\,nre hope because, stil l, there were found some common features (even if only a
'e u ) of tl-rose that show similar levels of performance in a literary composition task
'"i,t!r respect to the way they freely generate numbers in a spontaneous manner, as
,hey, come to their mind, (when no regularity would be expected by many
. l  t rServ€rS) .

* M. A. Wallach, N. Kogan, op. cir.
"' J. P. Guilford, Traits of Creativity, in: H. H. Anderson (ed.), Creativity and its Cultivation.

Ili.rpen. 1958, 142-161, republished in: P. E. Vernon (ed.), Creativi4,, Harmondsworth, Penguin
l l i roks. _l 970, p. 235-257.
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