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Facilitatio n i n variant s o f  th e nine-do t  p rob lem :  Perceptua l  o r  cognitiv e mediat ion ? 

Thomas C. Ormcrod, Edward P. Chronicle 
Lancasie r  Univcrsily ,  UK . 

{T.Ormerod ,  E.Chronicle)@lancaster.ac.u k 

James N. MacGregor 
Universit y  o f  Victoria ,  Canada . 
jmacgreg@hsd.uvic.c a 

A popula r  explanatio n fo r  performanc e o n th e 9-do t 
proble m derive s fro m Gestal t  law s o f  Pragnanz .  Participant s 
ar e unabl e t o solv e th e proble m becaus e the y fixat e upo n th e 
squar e (Scheerer ,  1963) .  Recen t  cognitiv e account s cit e th e 
failur e o f  instruction s t o g o beyon d th e squar e a s evidenc e 
agains t  th e fixation  explanation .  Weisber g &  Alb a (1981 ) 
argu e tha t  th e experienc e o f  dot-to-do t  drawin g tha t  peopl e 
brin g t o th e proble m inhibit s th e consideratio n o f  hypothese s 
tha t  involv e line s beyon d dots .  Lun g &  Dominowsk i  (1983 ) 
argu e tha t  th e strategic s employe d i n seekin g solution s 
impos e a n inappropriat e constrain t  tha t  line s mus t  tur n o n 
dots .  I n thi s paper ,  w e investigat e manipulation s t o th e 
presentatio n o f  th e proble m whic h presen t  difficultie s fo r  th e 
cognitiv e accounts ,  an d sugges t  a t  leas t  a  partia l  rol e fo r 
perceptua l  mediatio n i n 9-do t  performance . 

Experiment 1 

I n Experimen t  1 ,  participant s attempte d eithe r  9- ,  11- ,  12 -
or  13-do t  tasks .  Eac h participan t  ha d 1 0 one-minut e 
attempts ,  indicatin g th e startin g poin t  eac h time .  Afte r  on e 
tria l  th e % o f  solver s wa s 7 3 % ,  6 0 % ,  5 0 % an d 0 % fo r  13 , 
12,  1 1 an d 9  do t  conditions ,  respectively .  Planne d 
comparison s revea l  tha t  th e 1 3 do t  conditio n wa s 
significantl y belte r  tha n th e 1 1 dot .  A  tren d analysi s 
indicate s th e proportio n solvin g increase d linearl y wit h 
number  o f  dots .  Afte r  1 0 trial s th e % o f  solver s wa s 9 0 % , 
8 0 %,  9 3 % an d 0 % fo r  13 ,  12 ,  1 1 an d 9  do t  conditions , 
respectively .  Planne d comparison s revea l  tha t  al l  extr a dot s 
condition s wer e significantl y differen t  fro m th e 9  do t 
condition ,  bu t  no t  fro m eac h other . 

Whils t  superio r  performanc e wit h additiona l  do t  variant s 
i s consisten t  wit h cognitiv e account s o f  9  do t  performance , 
the y canno t  accoun t  fo r  first  tria l  differences .  Solution s t o 
al l  thre e problem s requir e onl y dot-lo-do t  lines ,  an d non e o f 
th e problem s requir e non-do t  turnin g points .  W e sugges t 
tha t  th e su-on g figural  'arrow-like '  propertie s o f  th e 13-do t 
proble m guid e participant s t o a n immediat e solution .  W e 
hav e additiona l  evidenc e demonstratin g tha t  i t  i s no t  simpl y 
th e prominenc e o f  th e startin g poin t  tha t  determine s 
performanc e o n thi s problem . 

Experiment 2 

I n Experimen t  2 ,  extr a dot s wer e provide d a s guide s t o 
potentia l  turnin g points ,  bu t  wer e no t  par t  o f  th e proble m 
requirements .  Participant s attempte d an  11-do t  proble m 
whic h differe d fro m tha t  o f  Experimen t  1  onl y i n tha t  th e 
additiona l  dot s wer e no t  filled.  Despit e thi s mino r  change , 
onl y 3 3 % o f  participant s solve d th e proble m afte r  5  trials . 
Under  th e cognitiv e accounts ,  performanc e o n th e 11-do t 

proble m i n Experimen t  2  shoul d b e identica l  t o tha t  o f 
Experimen t  I ,  sinc e hypothese s concernin g experienc e o f 
dot-to-do t  problem s an d constraint s o n non-do t  turnin g 
point s ar e unaffecte d b y thi s mino r  presentationa l  change . 
However ,  unde r  th e figural  account ,  performanc e shoul d b e 
reduce d sinc e th e squar e figure  emergin g fro m th e proble m 
wil l  no t  matc h th e arro w figure  require d o f  th e solution . 

•  •  • 

• • • 

O 

9-do t  +  solutio n 13-do t  1 1 -do t  o f  Expt. 2 

Figur e 1 .  Variant s o f  th e 9-do t  problem .  Th e tas k i s t o 
dra w fou r  straigh t  line s throug h al l  th e dots ,  withou t  liftin g 
pen fro m paper .  Th e solutio n i s identica l  i n al l  problems . 

Summary and conclusions 

We sugges t  tha t  thes e result s shoul d encourag e a  re -
evaluatio n o f  th e rol e o f  perceptua l  characteristic s i n 
problem-solvin g generally ,  an d i n th e 9-do t  proble m i n 
particular .  I n th e cas e o f  th e 9-do t  problem ,  th e figural 
propertie s sugges t  a n inappropriat e solution .  Wit h th e 13-do t 
problem ,  th e goo d figur e presente d b y th e arro w shape d 
proble m limit s searc h fo r  solution s t o on e tha t  fits  th e figure. 
I n th e cas e o f  th e 11 -  an d 12-do t  problems ,  participant s 
explore d a  numbe r  o f  alternative s befor e finding  on e i n 
whic h th e figure  prompte d th e solution .  W e d o no t  clai m 
tha t  participant s completin g th e 11 ,  1 2 an d 1 3 do t  problem s 
i n Experimen t  1  experience d som e kin d o f  consciou s 
insight' .  Rather ,  w e sugges t  tha t  th e solutio n i n th e 11-12 -

and 13-do t  problem s wa s perceptuall y availabl e t o 
participants .  I n Experimen t  2 ,  participant s wer e les s 
successful ,  becaus e th e searc h fo r  solutio n path s wa s no t 
constraine d b y a  facilitatin g Gestal t  o f  th e proble m array . 

References 

Lung ,  C .  &  Dominowski ,  R .  L .  (1983) .  Effect s o f  strateg y 
instruction s an d practic e o n nine-do t  proble m solving . 
Journa l  o f  Experimenta l  Psychology :  L  M & C .  6 ,  804-811 . 

Scheerer ,  M .  (1963) .  Problem-solving .  Scientifi c  American , 
208,118-128 . 

Weisberg ,  R .  W. ,  &  Alba ,  J .  W .  (1981) .  A n examinatio n o f 
th e allege d rol e o f  "fixation "  i n th e solutio n o f  severa l 
"insight "  problems .  Journa l  o f  Experimenta l  Psychology : 
General. !  10,169-192 . 

100 5 

mailto:jmacgreg@hsd.uvic.ca

	cogsci_1997_1005



