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Abstrac t 

This paper descnbes psychometric investigations that have 
been carrie d ou t  a s a  prelud e t o developin g ne w approache s t o 
learnin g structure s vnthi n education ,  base d o n connectionis t 
concepts .  I n Experimen t  A ,  th e abilit y o f  1 5 subject s t o 
produc e differen t  interpretation s o f  a n imag e fonne d from 
abstrac t  geometri c shape s wa s studie d ove r  a  3 0 mmut c perio d 
of  obscr\in g th e diagra m Th e rat e a t  whic h thes e subjec t 
produce d idea s wa s show n t o initial K declin e an d the n becom e 
constant .  Experimen t  B  investigate d th e effec t  o f  a  strateg y 
tha t  encourage d 1 6 subject s t o defocu s theu -  thinkin g befor e 
attemptin g t o fui d anothe r  ne w interpretation .  O n returnin g t o 
th e problem ,  th e averag e tim e take n t o produc e anothe r 
interpretatio n wa s significantl y reduced .  Bot h set s o f  result s 
ar e discusse d m term s o f  connectioms t  modelling ,  th e nee d t o 
broade n one' s attentio n durin g creativ e problem-solvin g an d 
th e neura l  mechanis m o f  'latera l  inhibition' .  Furthe r  evidenc e 
fo r  th e potentia l  effectivenes s o f  'chance '  strategie s i s  als o 
reference d i n th e work ,  technique s an d philosoph y o f  well -
know n an d recognise d artist s 

Introduction 

The generation of ideas through the combination of elements 

has bee n emphasise d a s a n essentia l  par t  o f  creativ e proble m 

solving .  Campbel l  (1960 )  propose d tha t  underlyin g thi s 

abilit y  i s a  proces s o f  "blin d variatio n an d selectiv e retention ' 

He argue d tha t  a  spontaneou s constructio n o f  ideationa l 

combination s take s plac e i n a  mor e o r  les s unpredictabl e 

fashion ,  a  smal l  proportio n o f  whic h ar e selecte d fo r  furthe r 

elaboration .  Other s hav e successfijll y  use d thi s theor y t o 

model  th e caree r  trajectorie s o f  creativ e geniuse s (Simonton , 

1997 )  an d scientifi c  communitie s (Kantorovich,1993 ) 

Fink e ,  W a r d an d Smit h (1992 )  hav e develope d a  mode l 

whic h suggest s tha t  ther e i s alternatio n betwee n a  generativ e 

phas e i n whic h 'pre-inventive '  structure s ar e produce d 

throug h combinin g elements ,  an d a n exploratio n phas e i n 

whic h thes e structure s ar e interpreted .  I n thi s 'geneplor e 

model' ,  constraint s m a y b e involve d a t  bot h stages .  Base d o n 

empirica l  evidenc e Fink e e t  a l  (1992 )  sugges t  tha t 

broadenin g th e focu s o f  attentio n m a y improv e creativity . 

T h e abilit y  t o acces s a  larg e numbe r  o f  element s fo r  possibl e 

combinatio n inevitabl y involve s element s whic h m a y b e onl y 

remotel y associate d wit h th e problem .  Mednic k (1962 ) 

investigate d th e associativ e strengt h o f  differen t  word s i n 

individuals .  H e considere d a  non-creativ e perso n a s bein g 

characterize d a s possessin g stee p associativ e hierarchie s o f 

ideas .  I n othe r  words ,  suc h a n individua l  coul d a t  firs t 

respon d quickl y wit h 2  -  3  stereotype d association s t o a 

particula r  stimulu s wor d Thereafter ,  however ,  th e strengt h 

o f  thei r  association s woul d rapidl y diminis h and ,  althoug h a 

fe w furthe r  response s migh t  b e produce d wit h difficulty , 

thes e individual s woul d the n quickl y dr y up .  A  creativ e 

individual ,  Mednic k explained ,  ha s m u c h flatte r  associativ e 

hierarchie s Thei r  behaviou r  i n wor d associatio n task s i s 

characterize d b y a  slowe r  bu t  mor e continuou s rat e o f 

productio n Sinc e a  flatte r  associativ e hierarch y mean s tha t 

th e relativ e strength s o f  associatio n betwee n clos e an d 

remot e association s ar e less ,  suc h individual s ar e mor e abl e 

t o produc e association s whic h ar e les s stereotype d I t  ca n b e 

argue d tha t  t o combin e remotel y associate d element s 

require s one' s attentio n t o b e unfocused ,  an d tha t  a  wid e 

focu s o f  attentio n increase s th e probabilit y  o f  findin g a  nove l 

and usefu l  combinatio n I n term s o f  Mednick' s ideas ,  i t  i s 

easie r  t o wide n th e focu s o f  attentio n i f  on e ha s a  fla t 

associativ e hierarchy ,  sinc e th e firs t  an d mor e obviou s 

association s ar e weake r  an d les s distracting . 

As earl y a s 1926 ,  Walla s labelle d th e stage s o f  creativ e 

problem-solvin g wit h th e term s preparation ,  incubation . 

illuminatio n an d insight .  Thi s sequenc e ha s ofte n bee n 

referre d t o b y late r  writer s an d researcher s w h o hav e bee n 

struc k b y th e nee d fo r  a  perio d o f  incubation ,  an d als o b y th e 

apparentl y effortless ,  sometime s inspirational ,  arriva l  o f 

illuminatio n wit h a  solutio n tha t  ofte n involve s knowledg e 

onl y remotel y associate d wit h origina l  proble m Th e 

phenomeno n o f  fixatio n (e g Jansso n &  Smith ,  1991 )  ca n b e 

explaine d i n term s o f  difficult y i n broadenin g th e focu s o f 

attentio n awa y fro m a  particula r  are a t o discove r  ne w 

association s fo r  combinatio n Fink e e t  a l  (1992 )  describ e 

incubatio n a s merel y th e 'dissipatio n o f  fixation' ,  suggestin g 

tha t  a  broadenin g o f  th e focu s o f  attentio n ma y pla y som e 

par t  i n al l  creativ e problem-solvin g 

Ther e appears ,  then ,  t o b e a  genera l  agreemen t  tha t  th e 

defocusin g o r  broadenin g o f  attentio n i s a n essentia l  par t  o f 

th e creativ e process .  I n contrast ,  critica l  analytica l  thinkin g i s 

considere d t o benefi t  fro m sharpl y focuse d attentio n 

Reflectio n upo n a  possibl e dichotom y o f  'reasoning '  le d th e 

psychoanalyti c theoris t  Erns t  Kri s (1952 )  t o propos e tha t 

ther e ar e tw o m o d e s o f  thinking :  primar y proces s an d 

secondar y proces s Wherea s secondar y proces s thinkin g i s 

concerne d wit h conscious ,  focuse d an d logica l  analysis , 

primar y proces s thinkin g i s mor e concerne d wit h defocused , 

unconscious ,  mor e freel y associativ e thinkin g H e suggeste d 

tha t  th e tw o forme d a  continuu m alon g whic h consciousnes s 

varie s Thi s concep t  i s strongl y allie d wit h Wundt' s (1896 ) 

associativ e versu s intellectual ,  an d Werner' s (1948 ) 

dedifferentiate d versu s differentiate d thinkin g Secondar y 

496 

http://ac.uk


proces s thinkin g m a y b e essentia l  fo r  th e critica l  exploratio n 

and validatio n o f  nove l  combination s o f  element s 

(correspondin g t o Wallas' s insight ,  o r  Finke' s exploratio n 

phase) ,  bu t  th e initia l  productio n o f  idea s throug h th e 

combinatio n o f  remot e associate s woul d als o requir e primar y 

proces s cognition .  Thus ,  creativit y ma y b e characterize d b y 

an abilit y  t o m o v e freely  betwee n th e tw o mode s o f  thought . 

Advance s i n connectionis t  modeUin g hav e suggeste d way s i n 

whic h primar y proces s thinkin g ca n occu r  i n term s o f  th e 

typ e o f  massivel y paralle l  architecture s associate d wit h th e 

mind .  Artificia l  neura l  network s consis t  o f  larg e number s o f 

node s interconnecte d wit h eac h other .  Connection s betwee n 

adjacen t  node s ar e strengthene d whe n the y ar e activ e 

simultaneousl y (Hull ,  1943) .  Martindal e (1995 )  divide s 

consciousnes s int o attentio n (mos t  activate d nodes )  an d 

short-ter m memor y (node s tha t  ar e activate d bu t  les s s o tha n 

thos e i n th e focu s o f  attention )  Durin g preparation ,  attentio n 

becomes highl y focuse d an d jus t  a  fe w node s dominat e 

consciousnes s Thes e highl y activ e node s exer t  stron g latera l 

inhibitio n (se e Anderso n an d Spellman ,  199 5 fo r  a  revie w o f 

thi s mechanism )  o n othe r  nodes ,  preventin g the m from 

becomin g mor e active .  A s attentio n i s graduall y defocused , 

inhibitio n cause d b y th e previousl y highly-activ e node s tha t 

encode d th e proble m i s decrease d an d thos e othe r  node s 

whic h wer e onl y prime d b y remot e associatio n wit h th e 

proble m becom e mor e activ e If ,  a t  som e stag e durin g thi s 

incubatio n period ,  on e o f  thes e partiall y  activ e node s i s 

relate d t o th e node s tha t  encode d th e proble m the n th e latte r 

become full y  active ,  providin g th e experienc e o f  illumination . 

Attentio n become s focuse d agai n durin g th e verificatio n 

stag e whe n th e ide a i s bein g analyse d fo r  suitabilit y 

Martindal e (1995 )  ha s als o use d neura l  networ k model s 

develope d b y Hopfiel d (1982 )  t o accoun t  fo r  h o w transition s 

betwee n primar y an d secondar y proces s thinkin g ma y tak e 

plac e Th e weightin g o f  th e connection s varie s 

symmetricall y s o tha t  th e strengt h o f  th e connectio n from 

one nod e t o anothe r  i s th e sam e i n bot h direction s Th e 

exten t  t o whic h node s ar e activate d varie s accordin g t o a 

probabalisti c  fianction,  an d th e ter m 'temperature '  i s  use d t o 

describ e th e degre e o f  randomnes s o f  thi s functio n Thus ,  a t 

lo w temperature ,  node s ar e almos t  alway s activated ,  an d t o a 

predictabl e extent ,  whe n adjacen t  node s ar e activate d A t 

hig h temperature ,  node s behav e mor e randoml y 

Hopfiel d borrowe d concept s derive d from  analogou s 

physica l  system s t o sugges t  tha t  suc h network s ma y operat e 

so a s t o minimis e wha t  h e calle d 'energy' .  Energ y i s 

minimize d fo r  an y on e nod e whe n th e constraint s place d o n 

i t  b y othe r  node s ar e satisfied .  Thus ,  fo r  tw o node s whic h ar e 

positivel y connected ,  energ y i s minima l  i f  bot h ar e o n Fo r 

tw o node s whic h ar e negativel y connected ,  on e shoul d b e o n 

and th e othe r  of f  fo r  min imu m energy .  A  larg e variet y o f 

combination s mus t  b e investigate d t o determin e a  'global ' 

energ y minimum .  Thus ,  a  networ k whic h ha s bee n trained , 

by self-adjustmen t  o f  it s  connectio n strengths ,  t o recognis e 

certai n pattern s wil l  recognis e n e w o r  partia l  pattern s b y 

updatin g th e activatio n o f  it s  node s on e a t  a  tim e an d movin g 

toward s th e bes t  solutio n -  identifie d a s th e on e whic h 

minimize s energ y Interestingly ,  Hopfield' s networ k 

occasionall y suffere d from  gettin g caugh t  i n loca l  minim a -

whic h coul d b e considere d a s a  typ e o f  fixation.  Thes e loca l 

minim a ar e configuration s o f  activit y whic h provid e some , 

but  no t  th e greatest ,  minimizin g o f  energ y bu t  whic h 

discourag e th e networ k from  searchin g further .  Hopfiel d 

continue d drawin g o n th e analog y o f  suc h neura l  system s 

wit h physica l  systems ,  b y applyin g a  proces s o f  simulate d 

'annealing '  t o dissipat e th e problem .  T o simulat e annealing , 

th e temperatur e o f  th e networ k i s increase d producin g quasi -

rando m noda l  activity ,  allowin g th e syste m t o craw l  ou t  o f 

loca l  minim a Th e temperatur e i s the n slowl y reduced , 

allowin g th e activit y t o becom e increasingl y mor e 'rational ' 

and les s random ,  unti l  th e globa l  min imu m i s foun d 

Martindal e (1995 )  ha s suggeste d tha t  th e oscillatio n betwee n 

hig h an d lo w temperature s durin g simulate d annealin g i s 

analogou s t o th e oscillatio n betwee n primar y an d secondar y 

proces s thinkin g 

The experimenta l  evidenc e an d model s o f  creativ e problem -

solvin g discusse d abov e sugges t  tha t  broadenin g o f  th e focu s 

of  attentio n i s a n essentia l  par t  o f  al l  creativ e problem -

solving .  Th e experiment s describe d belo w attempte d t o 

investigat e whethe r  suc h concept s m a y provid e th e basi s o f 

classroo m strategie s t o improv e creativ e thinkin g 

Experimen t  A  investigate d h o w ideationa l  productivit y varie s 

ove r  tim e an d Experimen t  B  attempte d t o explor e th e 

hypothesi s tha t  defocusin g ca n b e encourage d b y a n 

instructiona l  strategy . 

Methodology for Experiment A 

16 volunteer subjects in the age range 18- 40 were asked to 

perfor m a  tas k involvin g th e interpretatio n o f  a  diagra m Th e 

experimen t  wa s ru n o n a  P C workstatio n A  simpl e imag e 

was create d from  randomly-selecte d geometri c shape s (se e 

Fi g 1  a )  an d subject s wer e aske d t o identif y wha t  'inventio n 

or  artifact ,  rea l  o r  imaginary '  th e pictur e migh t  represent . 

Subject s wer e tol d tha t  thei r  idea s coul d b e 'a s wil d a s yo u 

lik e an d d o no t  hav e t o b e realistic' .  Subject s wer e requeste d 

t o ente r  thei r  idea s fo r  th e imag e vi a th e keyboar d a s soo n a s 

the y occurre d t o them ,  b y typin g 1  -  2  words .  Havin g 

entere d thei r  response ,  th e sam e imag e woul d reappea r  an d 

subject s wer e require d t o thin k u p anothe r  idea ,  an d s o th e 

tes t  continued .  Subject s wer e aske d no t  t o repea t  an y idea s 

or  word s durin g th e tes t  sessio n Th e tim e spen t  b y th e 

subjec t  observin g th e imag e befor e the y bega n typin g th e 

respons e wa s recorde d fo r  eac h respons e Bot h th e respons e 

and th e tim e take n fo r  th e respons e t o begi n wa s recorde d b y 

th e computer .  Th e tim e take n fo r  th e subject s t o ente r  thei r 

respons e wa s no t  include d i n th e respons e tim e Th e tes t  fo r 

eac h subjec t  wa s halte d whe n thei r  respons e time s totalle d 

3 0 minute s Training ,  invofvin g th e us e o f  a  differen t  patter n 

t o th e on e use d i n th e test ,  wa s provide d prio r  t o th e tes t 

Encouragin g subject s t o ignor e th e qualit y o f  thei r  idea s 

sensitise d th e tes t  t o detec t  efficienc y difference s i n primar y 
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Figure 1; Stimuli for Experiment A (a) and B (a & b) Figure 2: Expt. A; Productivity as (P/P) over 30 minutes 

proces s thinking ,  bu t  i t  ca n als o b e argue d tha t  a  measur e o f 

ideationa l  productivit y whic h take s n o accoun t  o f  qualit y i s 

unhelpfu l  w h e n investigatin g mechanism s o f  creativ e 

problem-solvin g (Fink e e t  al ,  1992) .  However ,  whil e 

quality ,  i n term s o f  originalit y an d usefulness ,  i s essentia l  i n 

judgin g th e final  outcom e o f  a  creativ e problem ,  i t  i s 

generall y considere d tha t  fluenc y o r  th e abilit y t o produc e a 

larg e numbe r  o f  initia l  idea s i s  essentiall y  relate d t o th e 

qualit y o f  th e final  outcom e Thus ,  productivit y ha s forme d 

th e basi s fo r  man y test s o f  creativit y (e g Torrance ,  1974) . 

Furthermore ,  i t  ca n b e argued ,  base d o n th e combinator y 

mechanism s alread y discussed ,  tha t  th e odd s o f  producin g a 

qualit y ide a shoul d b e a  positiv e functio n o f  th e tota l  numbe r 

o f  idea s generated .  Historica l  studie s o f  qualit y sugges t  tha t 

i t  i s a  probabalisti c functio n o f  quantit y (Simonton ,  1997) . 

Indeed ,  experimenta l  evidenc e confirm s suc h a  stron g 

correlatio n betwee n quantit y an d qualit y tha t  th e costl y effor t 

o f  qualit y rating s i s  difficul t  t o justif y (Dieh l  an d Stroebe , 

1987) .  Nevertheless ,  th e procedur e describe d her e shoul d b e 

considere d mor e accuratel y a s a  tes t  o f  'ideationa l 

productivity' ,  tha n o f  genera l  creativity ,  wher e productivit y 

refer s t o rat e o f  productio n o f  idea s irrespectiv e o f  quality . 

Results and Discussion for Experiment A 

Productivity of the subjects over the 30 minute period is 

summarise d i n Fig .  2  (al l  erro r  bar s an d error s quote d ar e 

estimate d standar d error s i n th e mean) .  T o reduc e varianc e 

du e t o individua l  difference s i n productivity ,  ideatio n rate s 

wer e first  normalise d wit h respec t  t o individua l  productivit y 

as measure d ove r  th e entir e 3 0 minute^perio d Th e grap h 

plot s th e mea n ove r  th e grou p o f  (P/P) ,  wher e P  i s th e 

productivit y o f  eac h subjec t  durin g eac h o f  th e period s (0-6 , 

6-12 ,  12-18 ,  18-24 ,  24-3 0 minutes )  an d P  i s  thei r  mea n 

productivit y ove r  th e tota l  period . 

I n thi s study ,  n o subjec t  produce d a  strea m o f  nonsens e an d 

thu s i t  mus t  b e assume d tha t  eac h wa s applyin g thei r  ow n 

qualit y criteri a Whethe r  thes e criteri a wer e applie d 

consistentl y i s  les s certai n However ,  i t  ca n b e postulate d 

tha t  th e rat e o f  productio n o f  idea s shoul d b e proportiona l  t o 

th e numbe r  o f  potentia l  ideationa l  combination s tha t  remai n 

(compar e Simonton ,  1997) .  I f  thi s figure  i s  ver y large ,  a s 

must  b e considere d th e cas e here ,  on e woul d expec t  tha t  th e 

rat e o f  productivit y shoul d b e constan t  i f  criteri a ar e bein g 

applie d consistently . 

I n fact ,  productivit y appear s t o fal l  i n a n approximatel y 

exponentia l  fashio n (Bousfield ,  Sedgewic k &  Cohen ,  1954) , 

toward s a  non-zer o asymptote .  Th e differenc e betwee n 

value s o f  (P/P )  measure d durin g th e first  tw o period s (0- 6 

and 6-1 2 minutes )  i s significan t  a t  th e 1 % level ,  wherea s n o 

significan t  chang e wa s detecte d durin g th e las t  3  period s 

An initia l  dro p i n productivit y ha s bee n discusse d (Mednick , 

1962 )  i n term s o f  th e difficultie s tha t  subject s experienc e i n 

movin g beyon d thei r  first  stron g association s Th e activit y 

encodin g thes e association s reduces ,  throug h th e mechanis m 

of  latera l  inhibitio n (Martindale ,  1995) ,  th e accessibilit y o f 
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other ,  mor e remote ,  association s involvin g short-ter m 

memory encode d a s wea k initia l  activit y I n connectionis t 

terms ,  whe n th e diagra m i s first  see n b y th e subject ,  th e 

node s encodin g th e feature s o f  th e diagra m wil l  becom e 

activ e An y node s connecte d t o thes e an d als o t o other s 

alread y activate d prio r  t o th e experimen t  commencing ,  wil l 

increas e thei r  activit y an d th e subjec t  wil l  begi n t o dra w 

solution s arisin g from a  reservoi r  o f  activ e node s encodin g 

usefu l  associations .  Fo r  example ,  i f  th e subjec t  ha s jus t  bee n 

usin g a  pen ,  the n his/he r  first  solution s m a y b e relate d t o 

pens ,  pencils ,  stationary ,  etc .  Thes e idea s aris e from  wha t 

may b e considere d a  narrowl y focuse d domai n o f  attention . 

The effec t  o f  latera l  inhibitio n b y thes e activ e node s wil l  no t 

yet  b e a  problem ,  becaus e solution s ar e bein g produce d from 

thes e mor e activ e nodes .  W h e n ,  however ,  thi s initia l 

reservoi r  start s t o becom e exhausted ,  mor e remot e 

association s encode d mor e weakl y i n othe r  node s ar e 

require d t o contribut e t o solutions .  Thes e node s ar e sufferin g 

inhibitio n cause d b y th e hig h level s o f  activit y o f  th e node s 

relate d t o th e previou s solutions ,  an d tim e i s require d fo r  thi s 

inhibitio n t o subsid e F ro m thi s poin t  on ,  th e arriva l  o f  ne w 

solution s wil l  b e delaye d a s th e latera l  inhibition ,  o r  fixation, 

arisin g from  previou s solution s dissipates . 

Methodology for Experiment B 

Experiment B attempted to explore the hypothesis that 

instructio n ca n encourag e th e broadenin g o f  attention . 

By considerin g Martindale' s neura l  networ k model ,  i t  ca n b e 

predicte d tha t  th e impac t  o f  suc h a  strateg y wil l  b e 

significantl y influence d b y th e typ e o f  tas k involve d I n 

particular ,  i t  wil l  depen d upo n h o w 'well-defined '  th e 

proble m i s Reitma n (1965 )  classifie s a  well-define d proble m 

as havin g a  start ,  a  goa l  an d se t  o f  processe s b y whic h t o ge t 

from  th e star t  t o th e goa l  I n a  well-define d proble m whic h 

has onl y a  fe w specifi c  answers ,  solutio n m a y rel y mor e 

criticall y upo n th e re-organisatio n o f  activit y initiate d b y 

thos e fe w node s whic h wer e partiall y  activate d durin g th e 

focuse d preparatio n bu t  whic h enjo y renewe d activit y a s 

latera l  inhibitio n subside s R a n d o m stimulus ,  especiall y on e 

whic h arrive s wit h considerabl e emphasis ,  m a y slo w d o w n 

successfu l  reorganisatio n since ,  althoug h i t  ma y successfull y 

reduc e th e amoun t  o f  activit y associate d wit h origina l  foc i 

and thu s reduc e latera l  inhibition ,  i t  ma y als o influenc e th e 

stat e followin g "preparation '  i n a n unpredictabl e an d 

unhelpfu l  fashion .  I t  m a y brea k d o w n thos e trac e activitie s 

whic h woul d hav e bee n essentia l  i n determinin g on e o f  th e 

fe w solutions .  I n suc h a  situation ,  a  rando m stimulu s ma y 

hel p th e thinke r  defocu s from  thei r  origina l  thoughts ,  bu t  wil l 

caus e distractio n awa y from  th e fe w fertil e area s o f  though t 

tha t  ha d begu n t o b e touche d upon . 

However ,  fo r  a n ill-define d proble m tha t  ca n b e satisfie d b y 

an infinit e numbe r  o f  solution's ,  rando m stimulu s ma y 

encourag e th e releas e o f  latera l  inhibitio n withou t  havin g 

suc h a  deleteriou s effec t  upo n th e re-organisatio n o f  th e 

network,sinc e ther e i s a  greate r  numbe r  o f  potentia l  solution s 

and rang e o f  successfij l  route s tha t  ca n b e taken .  Here ,  th e 

rando m stimulu s ma y simpl y encourag e th e problem-solve r 

t o m o v e o n from  hi s o r  he r  previou s thought s int o on e o f 

many othe r  area s o f  potentia l  productivity .  Eve n withi n suc h 

a problem ,  solvin g context ,  th e w a y i n whic h th e rando m 

stimulu s i s introduce d m a y stil l  prov e crucia l  t o it s 

helpfulness .  Grea t  emphasi s upo n th e extr a stimulus ,  suc h a s 

informin g th e thinke r  tha t  i t  i s  a n essentia l  clue ,  m a y simpl y 

brin g abou t  anothe r  stat e o f  fixation .  Thus ,  i n developin g th e 

methodolog y fo r  thi s experiment ,  th e choic e o f  th e proble m 

t o b e solved ,  an d th e typ e an d th e manne r  o f  presentatio n o f 

rando m stimulu s wer e see n a s critica l 

16 voluntee r  subject s i n th e ag e rang e 18 -  4 0 wer e aske d t o 

perfor m tw o tasks .  Th e first  tas k wa s simila r  t o tha t 

describe d i n Experimen t  A ,  excep t  tha t  subject s wer e 

allowe d onl y a  tota l  o f  6  minute s t o observ e th e figure  an d 

determin e thei r  response s Th e othe r  tas k i n Experimen t  B 

agai n involve d interpretin g anothe r  diagra m forme d from 

geometri c shape s Thi s time ,  however ,  a n instructiona l 

strateg y t o encourag e defocusin g o f  attentio n wa s employe d 

befor e eac h attemp t  a t  interpretin g th e diagra m A  partia l 

nonsens e sentenc e appeare d o n th e screen ,  whic h subject s 

wer e aske d t o complet e b y providin g th e las t  wor d Subject s 

wer e tol d "Don' t  worr y abou t  th e sentenc e makin g sens e -  i t 

can't !  Choos e an y wor d tha t  appeal s t o you" .  Havin g entere d 

th e wor d vi a th e keyboard ,  th e diagra m reappeare d an d 

subject s wer e encourage d t o "thin k aroun d idea s associate d 

wit h th e word ,  an d se e i f  an y n e w interpretation s o f  th e 

diagra m occu r  t o you "  I t  wa s als o explaine d tha t  thei r  ide a 

di d no t  hav e t o b e relate d t o th e wor d a t  all ,  an d tha t  th e 

strateg y wa s onl y ther e t o hel p the m thin k u p mor e ideas . 

I t  wa s considere d tha t  encouragin g th e subject s t o arriv e a t  a 

randoml y chose n word ,  rathe r  tha n choosin g i t  fo r  them , 

was importan t  bot h i n term s o f  givin g a  sens e o f  ownershi p 

of  th e proces s involved ,  an d i n maximisin g th e influenc e o f 

th e tas k upo n th e focu s o f  attentio n Again ,  a  shor t  trainin g 

exercis e wa s provide d Orde r  o f  presentatio n o f  th e tw o 

diagram s (Fi g 1  :a,b )  an d th e condition s of'Wit h Instructiona l 

Strategy *  (WIS )  an d N o Instructiona l  Strategy *  (NIS )  wer e 

permutated ,  minimisin g learnin g an d fatigu e effect s 

Results and Discussion for Experiment B 

Afte r  returnin g from  th e exercis e wit h th e nonsens e 

sentence,subject s were ,  o n average ,  significantl y faste r  a t 

completin g th e creativ e tas k (Se e Fi g 3) ,  wit h a  31. 9 (+/ -

6.3 )  % reductio n i n respons e tim e (significan t  a t  th e 2 % 

level) .  Sinc e th e tim e take n t o generat e a  n e w respons e w a s 

reduce d b y simpl y havin g randoml y generate d a  wor d prio r 

t o eac h attempt ,  i t  woul d appea r  tha t  thi s generatio n w a s 

directl y contributin g t o th e ideatio n proces s I f  th e strateg y 

doe s nothin g excep t  encourag e th e subject s t o depar t  from 

thei r  previou s focu s i n anothe r  (randoml y chosen )  direction , 

the n i t  woul d appea r  tha t  thi s encouragemen t  t o defocu s 

contribute s positivel y t o thei r  performanc e w h e n the y retur n 

t o th e creativ e tas k 
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Figur e 3 ;  Expt.B :  Averag e respons e time s fo r  M S (N o 

Instructiona l  Strategy )  an d W I S (Wit h Instruc t  Strategy ) 

If fixation, caused by lateral inhibition, is not evident in the 

W I S condition ,  w e shoul d als o expec t  t o se e n o dro p i n 

productivit y wit h time .  Fig .  4  show s th e quantit y (P/P )  fo r 

th e period s 0-2 ,  2- 4 an d 4- 6 minutes .  A s expected ,  ther e i s a 

significan t  initia l  dro p i n (P/P )  fo r  th e N I S conditio n a s 

latera l  inhibitio n begin s t o influenc e productivity ,  whils t  n o 

significan t  dro p ca n b e see n fo r  th e W I S conditio n 

However ,  a  criticis m o f  suc h a n interpretatio n migh t  b e that , 

by encouragin g th e subjec t  t o sta y wit h th e n e w focus ,  th e 

strateg y goe s fiirther  tha n encouragin g defocusing ,  b y 

directin g th e subjec t  h o w t o approac h th e res t  o f  th e proble m 

solvin g tas k ('thin k aroun d idea s associate d wit h thi s word' ) 

I s th e strateg y helpfij i  simpl y becaus e i t  'appears '  t o provid e 

some extr a guidanc e i n solvin g th e problem ? Thi s guidanc e 

may onl y serv e th e purpos e o f  reassurin g th e subjec t  an d 

reducing  th e anxiet y whic h som e studie s an d writer s hav e 

implicate d a s a  negativ e influenc e o n creativ e performanc e 

(Amabile ,  1983) .  Interestingly ,  however ,  man y subject s 

reporte d tha t  the y foun d th e tas k mor e difficul t  whe n 

encourage d t o us e th e nonsens e sentence s a s a  'jumping-off " 

point' ,  an d fel t  the y performe d les s well ,  eve n thoug h thi s 

was clearl y no t  th e cas e Certainly ,  i f  'placebo '  strategie s d o 

prqduc e results ,  the y woul d stil l  hav e usefii l  applications . 

I f  th e us e o f  sentence s a s stimul i  were ,  i n themselves , 

promptin g simila r  answers ,  i t  coul d b e argue d tha t  th e 

subject s wer e n o longe r  respondin g creatively ,  sinc e ou r 

origina l  definitio n o f  a  creativ e respons e include s originalit y 

Figur e 4 .  Variatio n o f  Productivit y a s (P/P )  ove r  th e 6 

minute s durin g condition s N I S an d W I S o f  Expt .  B 

To measure the originality of responses, the numbers of 

response s tha t  di d no t  contai n a  nou n use d b y an y othe r 

subjec t  durin g th e N I S an d W I S condition s wa s calculate d 

Conditio n Origina l  Response s 

N I S 

W I S 

40. 0 % 

56. 8 % 

Tabl e 1 :  Percentag e origina l  response s 

Also, on only 2.5% of occasions during the WIS condition 

di d tw o differen t  subject s us e th e sam e nou n i n a  respons e 

followin g th e sam e nonsens e sentence .  Thes e result s ten d t o 

impl y tha t  originalit y wa s no t  bein g decrease d b y us e o f  th e 

same nonsens e sentenc e se t  fo r  eac h subject ,  an d provide s 

some evidenc e fo r  i t  havin g bee n increase d A s alread y 

discusse d above ,  however ,  thi s i s primaril y a n investigatio n 

o f  ideationa l  productivit y an d ha s deliberatel y avoide d askin g 

subject s t o appl y selectio n criteri a suc h a s practicalit y an d 

originalit y Whethe r  releasin g fixation  i n thi s wa y influence s 

qualit y o f  idea s canno t  b e determine d from  thi s study . 

Summary and Applications 

The initial drops in rates of ideational productivity observed 

i n Exp t  A  suppor t  th e concep t  o f  fixation  occurrin g eve n i n 

problem s tha t  ma y b e solve d ove r  shor t  time-scales .  W h e n 
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subject s i n Experimen t  B  carrie d ou t  a n additiona l  tas k 

intende d t o dra w the m awa y fro m previou s associations ,  th e 

averag e tim e require d t o arriv e a t  a  ne w solutio n o n returnin g 

t o th e origina l  brie f  wa s reduce d b y abou t  a  third .  N o 

significan t  initia l  dro p i n productivit y wa s observe d whe n 

thi s strateg y wa s employed .  Thes e result s ten d t o sugges t 

difficultie s i n broadenin g th e focu s o f  attentio n ma y accoun t 

fo r  th e phenomeno n o f  fixation  whic h ha s bee n discusse d i n 

term s o f  a  connectionis t  mode l  o f  creativ e cognition . 

Althoug h th e effectivenes s o f  suc h strategie s ma y b e 

limite d t o ill-define d problem s wit h multipl e solution s an d a n 

assessmen t  o f  thei r  efficienc y woul d nee d t o includ e th e tim e 

take n t o carr y ou t  th e strateg y itself ,  application s sugges t 

themselve s i n term s o f  learnin g structure s tha t  ma y boos t 

productivit y within ,  say ,  th e creativ e arts . 

I t  i s  als o wort h notin g tha t  a  numbe r  o f  strategie s t o 

broade n th e focu s o f  attentio n hav e alread y bee n develope d 

pragmatically .  M a n y distinguishe d artist s (e g M a x Ernst , 

1948 )  hav e succeede d i n 'elevatin g th e appea l  t o chanc e an d 

acciden t  int o a  first  principl e o f  creation '  (Hunter ,  194 8 o n 

Jackso n Pollock) .  Th e Surrealis t  artisti c  movemen t  i s 

particularl y ric h wit h artist s attemptin g t o 'liberat e th e 

moder n consciousnes s fro m tha t  terribl e fixation  mania' . 

Many o f  th e technique s use d b y thes e artist s involve d chiefl y 

rando m startin g point s tha t  wer e ordere d onl y b y a  'disdai n 

fo r  thesis '  (Manheim ,  1951) .  Han s Ar p develope d collage s 

wit h title s suc h a s "Object s arrange d accordin g t o th e la w o f 

chance '  an d Kur t  Schwitter s develope d sculpture s fro m th e 

content s o f  hi s waste-bin .  M a x Ernst' s 'frottages '  wer e 

develope d fro m rubbing s o f  variou s roug h surface s i n orde r 

t o "intensif y th e irritabilit y  o f  th e menta l  faculties" .  Th e 

successfu l  us e o f  suc h random '  strategie s tend s t o infe r  tha t 

the y wer e not ,  i n thes e instance s a t  least ,  considere d t o 

diminis h final  quality .  However ,  th e influenc e o f  strategie s 

involvin g randomnes s upo n creativ e qualit y woul d b e a 

usefu l  lin e o f  futur e experimenta l  enquiry ,  bot h i n 

determinin g th e cognitiv e mechanism s o f  creativ e though t 

and i n developin g strategie s fo r  it s enhancement . 
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