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Abstrac t 

Practicing artists, art students, and non artists were asked 
t o respon d t o si x  differen t  two-dimensiona l  infinit e 
pattern s whic h the y viewe d vi a a  ne w methodolog y tha t 
present s th e stimul i  a s iteratin g dot s o n a  compute r 
screen .  A s evidence d i n th e drawing s the y made ,  mos t 
viewer s searche d fo r  shape s wit h clearl y defme d edge s i n 
th e "negative "  backgroun d space ,  rathe r  tha n fo r  shape s 
as define d b y cluster s o f  dots .  Th e proces s o f  shap e 
definitio n usin g th e figure/ground  distinctio n an d th e 
issu e tha t  pas t  experienc e influence s ou r  perception s ar e 
discussed . 

Introduction 

Researc h ha s show n tha t  th e proces s o f  perceivin g shap e 

at  th e preattentiv e leve l  focuse s o n suc h basi c feature s a s 
line ,  angle ,  curvature ,  an d brightnes s contrast .  A t  th e 
cognitiv e level ,  th e focu s i s o n objec t  identit y throug h 
compariso n o f  th e specifi c  arrangemen t  o f  thes e feature s 

t o knowledg e store d i n m e m o r y (Triesman ,  1986) . 

Conventiona l  w isdo m impute s tha t  th e cognitiv e 

translatio n from  wha t  i s see n t o wha t  on e think s on e ha s 

see n i s interlace d wit h influence s from  "cultural "  factor s 

(c f  Hochberg ,  1978) .  Nodine ,  Loche r  &  Krupinsk y 

(1993 )  have ,  fo r  example ,  show n tha t  knowledg e an d 

expertis e influenc e h o w individual s loo k a t  images .  Fro m 

examinatio n o f  ey e movemen t  scan s o f  viewer s lookin g a t 
representationa l  ar t  images ,  the y conclude d tha t  artist s 
examme compositiona l  feature s whil e nonartist s focu s o n 
specifi c  item s o f  content .  But ,  althoug h suc h ey e sca n 
studie s captur e wha t  individual s loo k at ,  w e nee d t o k n o w 
mor e abou t  th e process  o f  seeing . 

Thi s pape r  report s a  n e w metho d whic h explore s h o w 

viewer s wit h a  rang e o f  ar t  trainin g respon d t o pattern s 

presente d 1 )  in-the-process-o f  becoming-a-pattem ,  rathe r 

tha n a  frilly  forme d pattern ,  thereb y facilitatin g recover y o f 

th e amoun t  an d kin d o f  informatio n whic h viewer s us e t o 
determin e tha t  the y hav e see n a  pattern ,  an d 2 )  askin g th e 

viewer s t o mak e a  sketc h o f  th e patter n the y see . 
I t  i s  arguabl e whethe r  th e bes t  presentatio n o f  geometri c 

patter n shoul d b e a s continuou s lin e o r  i n a  dotte d forma t 
as use d i n thi s research .  Utta l  (1987 )  ha s note d that ,  whil e 

conclusion s abou t  for m detectio n o f  do t  stimul i  perhap s 
shoul d b e limite d t o form s i n tha t  format ,  th e us e o f  do t 
stimul i  i s  justifie d i f  th e researc h i s  concerne d wit h 

preattentiv e visua l  processin g becaus e i t  facilitate s focu s 

on whol e forms/shape s rathe r  tha n loca l  features . 

Th e hypothesi s wa s tha t  i f  experienc e an d particula r 
knowledg e affec t  recognition ,  the n viewer s wit h particula r 

visua l  training ,  suc h a s artist s w h o hav e ha d extensiv e 

trainin g i n th e perceptio n an d manipulatio n o f  for m an d 

color ,  would ,  i n compariso n t o thos e wit h n o ar t  trainin g 1 ) 

mor e ofte n correctl y identif y th e pattern s bein g generate d 

and 2) ,  us e a  distinctiv e recognitio n strateg y hone d b y year s 

of  practic e an d experienc e i n makin g an d viewin g art . 

Participants 

Fort y nin e participant s from  th e Marylan d Institute ,  Colleg e 

of  Art ,  Baltimore ,  Maryland :  1 2 facult y artist s ( lOM ,  2F ; 

age rang e 32-6 2 yrs.) ;  1 3 staf f  wit h n o ar t  trainin g ( 8 F , 

5 M;  ag e rang e 24-6 3 yrs.) ;  an d 2 4 junior ,  senior ,  an d 

graduat e ar t  student s (IIP ,  1 3 M ;  ag e rang e 18-39yrs.) . 

Stimuli 
Si x differen t  two-dimensiona l  infinit e pattern s (cm ,  pgg , 

p m g,  p3 ,  p4g ,  an d p 4 m )  (Figur e 1 )  (se e Washbur n & 

Crowe ,  198 8 fo r  descriptio n o f  plan e pattern s an d thei r 

crystallographi c nomenclatures )  wer e generate d o n a 

compute r  scree n usin g a  progra m writte n b y Fiel d an d 

Golubitsk y (1992) .  Th e pattern s develope d a s cluster s o f 

whit e dot s o n a  blac k scree n (althoug h fo r  clarity ,  th e 

image s wer e printe d fo r  thi s pape r  a s blac k dot s o n a  whit e 

background) . 

Procedure 
Individua l  respondents ,  seate d i n front  o f  a  compute r 
monitor ,  viewe d sequentiall y th e si x  pattern s a s the y 

iterate d from  a n arra y o f  rando m dot s t o a  full y forme d 

pattern .  Wit h eac h iteration ,  th e do t  densit y increased . 

Respondent s wer e instructe d t o hi t  th e paus e ke y durin g th e 
iteratin g sequenc e w h e n the y discerne d a  patter n (tha t  is ,  a 

regularl y repeatin g array )  an d the n t o sketc h wha t  the y saw . 

A scree n d u m p printou t  o f  eac h pause d imag e wa s m a d e fo r 
reference . 

Results 

Ther e wa s a  statisticall y significan t  differenc e i n correc t 

patter n identificatio n (x ^  =  51. 3 wit h 5  dO ;  patternp4 g w a s 

th e mos t  difficul t  t o discer n whil e p m g an d p 4 m wer e th e 

easies t  t o detect . 

Regardles s o f  experience ,  respondent s followe d tw o 

strategie s w h e n discernin g pattern s from  th e do t  arrays : 

111 9 

mailto:103201.2114@corapuserve.com


IJ<- ' 

i ? ^ i f e b ^ l ^ 
ss-^s^ ^ 

s^ts r 

'>fcn n 

s ^ f c i a ^ ^ £ ' s % ^ k 

••^.'M^S^ ,  ^̂•v<.,*̂ '̂:̂'7 ,  •••./^^^'^j^ . 

Figur e 1 :  (to p t o bottom )  cm ,  pmg ,  p4 g (to p t o bottom )  pgg ,  p3 .  p4 m 
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panems wer e define d i n th e negativ e spac e o r  the y wer e 

see n a s forme d b y do t  groupings .  Surprisingly ,  onl y 3 0 % 

of  th e response s indicate d tha t  th e viewer s sa w patter n i n 

th e positive ,  tha t  is ,  i n cluster s o f  regularl y repeate d dots . 

Rather ,  7 0 % o f  th e response s showe d tha t  th e viewer s 

focuse d o n th e negativ e spac e betwee n th e do t  clusters . 

Most  individual s thin k o f  thi s spac e a s spac e tha t  perform s 

a secondary ,  supportiv e role ,  and ,  indeed ,  us e linguisti c 

term s whic h impl y thi s function ,  suc h a s "negative "  an d 

"background. "  Nevertheless ,  viewer s use d th e shar p an d 

clea r  edge s betwee n th e dot s an d th e empt y backgroun d a s 

th e lin e boundar y fo r  a  shape .  Thi s viewin g strategy , 

whic h wil l  b e calle d th e negativ e strateg y i n thi s paper , 

was clearl y indicate d i n th e sketche s wher e viewer s dre w 

th e negativ e spac e a s th e patter n (Figur e 2) . 

Further ,  no t  onl y di d 7 0 % o f  th e response s utiliz e th e 

negativ e spac e strategy ,  bu t  o f  thes e responses ,  6 0 % o l 

the m discerne d th e correc t  pattern .  I n contrast ,  o f  th e 3 0 % 

of  th e response s whic h focuse d o n th e dot s a s shape ,  onl y 

1 6 % resulte d i n a  conec t  patter n identificatio n (Figur e 3) . 

That  is ,  i n 8 4 % o f  th e viewin g episode s i n whic h th e 

viewer s chos e t o loo k a t  th e "positive "  image—tha t  is ,  th e 

dot  clusters—thei r  identificatio n o f  th e patter n wa s 

incorrect .  Thi s suggest s that ,  unde r  condition s wher e 

stimul i  presente d i n th e positiv e ha s uncertai n edges ,  i t  i s 

mor e difficul t  t o recogniz e th e dotte d area s a s pattern .  I n 

th e do t  stimul i  presente d i n thi s study ,  especiall y i n th e 

earl y stage s o f  th e iteratio n sequence ,  th e do t  grouping s ar e 

thi n an d sprea d ou t  an d thu s ar e difficul t  fo r  mos t  viewer s 

t o discer n a s definabl e shapes . 
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Figur e 2 :  Iterate d patter n an d sketc h o f  th e backgroun d 

area s a s Ih e p 4 m pattern . 
Figur e 3 :  Iterate d patter n an d incorrec t  sketc h o f  th e 

positiv e area s a s thep^ g pattern . 
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For  th e cm .  pmg .  pg g patterns ,  ther e vva s a  statisticall y 

significan t  ditTerenc e i n th e us e o f  th e negativ e recognitio n 

strateg> '  an d conec t  identificatio n o f  th e pattern s (x '  =4.8 , 

p<,05 ;  x"=7.6 ,  p<.01 ;  x "  =9.8 ,  p < .0 1 respectively) . 

Overall ,  trainin g o r  experienc e ha d n o significan t  effec t 

on th e selectio n o f  a  strateg y fo r  patter n recognition .  N o 

statisticall y significan t  differenc e i n th e us e o f  th e tw o 

strategie s b y th e faculty ,  students ,  o r  staf f  fo r  recognitio n 

of  th e si x pattern s wa s observed ,  excep t  fo r  patter n p4g , 

where ,  amon g th e thre e group s o f  viewer s wit h differen t 

training ,  viewin g strategie s leadin g t o a  correc t  patter n 

identificatio n wer e significantl y differen t  (p=.02) . 

The do t  densit y require d b y eac h expertis e grou p t o 

correctl y recogniz e eac h patter n v\'a s examined .  Do t 

densit y wa s measure d b y numbe r  o f  iterations ;  th e highe r 

th e numbe r  o f  iteranons ,  th e greate r  th e do t  density .  Fo r 

thi s analysis ,  th e skewe d distributio n o f  iteratio n value s 

require d nonnalizatio n o f  th e dat a b y a  squar e roo t 

transformation .  However ,  onl y fo r  th e patter n p m g wa s 

ther e a  significan t  effec t  o f  ar t  trainin g i n do t  densit y 

require d fo r  identificatio n (F=4.6 .  df=2 ,  p < .05) .  Ther e 

was,  tlirthennore .  onl y fo r  patter n p m g a  significan t 

interactio n betwee n ar t  trainin g an d ag e (F=5.9 ,  df^2 ,  p < 

.01) .  Specifically ,  facult y an d student s require d a  lowe r 

dot  densit y t o recogniz e tlii s  patter n tha n di d individual s 

wit h n o a n training . 

For  pattern s p 4 m .  p4g ,  an d p 3 ther e wa s a  significan t 

negativ e interactio n betwee n us e o f  th e negativ e stt-ateg y 

and ag e (x '  =  4.5 ,  4.3 ,  an d 4. 2 respectively ;  p<.05) . 

Specificalh .  ther e wa s a  decrease d us e o f  th e negativ e 

strateg y wit h increasin g age . 

A significan t  differenc e wa s no t  foun d betwee n mal e an d 

femal e us e o f  eithe r  th e negativ e o r  positiv e strategies ,  o r 

i n thei r  choic e o f  a  strateg y tha t  woul d lea d t o a  conec t 

drawing . 

Discussion 

The result s sugges t  tha t  o f  th e tw o strategie s employed , 

th e negativ e strateg y wa s th e mos t  successful .  Bu t  onl y fo r 

th e p m g pane m wa s ther e a n effec t  o f  a n trainin g o n spee d 

of  recognition ,  perhap s becaus e thi s patter n wa s th e easies t 

t o identify .  S o m e pattern s wer e identifie d correctl y faste r 

tha n others .  No t  surprisingly ,  patter n p m g ,  a  zigzag ,  wa s 

identified ,  usin g th e negativ e strategy ,  faste r  tha n th e othe r 

patterns . 

Fro m a  preattentiv e poin t  o f  view ,  individual s lookin g a t 

pattern s i n th e proces s o f  becomin g al l  searc h fo r  contour , 

regardles s o f  cultura l  experience ,  suc h a s a n training . 

Indeed ,  mor e tha n a  decad e ag o Pinke r  (1984 )  questione d 

th e exten t  t o whic h genera l  knowledg e play s a  rol e i n 

recognizin g shape .  H e argue d the n tha t  i t  wa s unclea r 

what  kin d o f  knowledg e i s use d fo r  shap e recognitio n an d 

h o w tha t  knowledg e i s use d i n th e searc h fo r  feature s an d 

wholes .  Thi s exercise ,  whic h requeste d viewer s t o 

produc e drawing s a t  th e poin t  whe n the y discerne d tha t  a 

patter n ha d fonned ,  suggest s tha t  th e necessar y informatio n 

i s relate d t o th e edg e an d boundar y o f  th e shape .  Th e 

concep t  o f  figure/ground  differenc e i s a n assessmen t  abou t 

a full y fonne d image .  I t  doe s no t  describ e th e proces s 

whic h viewer s us e t o discer n emergin g shape s tha t  hav e 

unclea r  edges ,  hideed ,  thes e result s suggest ,  wit h anothe r 

methodology ,  tha t  on e importan t  aspec t  o f  th e proces s ol " 

shap e definitio n occur s a t  th e edge . 

I n fixture  researc h th e relationshi p o f  th e specifi c  natur e o f 

a give n pattern ,  suc h a s it s complexity ,  shoul d b e studie d 

reladv e t o choic e o f  recognitio n stt-ategy .  Fo r  exajnple ,  th e 

zigza g patter n p m g wa s muc h simple r  thaj i  th e over/unde r 

weavin g p4 g pattern .  I n addition ,  patter n stimul i  shoul d b e 

chose n tha t  develo p wit h identica l  shape s i n th e negativ e 

and positive ,  a s wa s th e cas e fo r  th e p m g pattern . 

Thes e issue s shoul d not ,  however ,  detrac t  fro m th e 

advantage s o f  usin g thi s approac h fo r  stimul i  presentation . 

By presentin g stimul i  ij i  th e proces s o f  becomin g a n image . 

instea d o f  a s a  full y  forme d image ,  an d askin g th e viewer s 

t o sto p th e iteratio n sequenc e a t  th e poin t  whe n the y iiav e 

see n enoug h intbnuatio n t o sa y tha t  the y hav e see n a 

pattern ,  an d the n t o dra w wha t  tlie y see ,  enable s capttir e 

not  onl y o f  th e amoun t  an d kin d o f  iivtbnnatio n processed , 

but  als o o f  th e strateg y the y wer e usin g t o mak e th e patter n 

determination .  Th e us e o f  a  dynami c displa y fo r  patter n 

recognitio n shoul d enabl e researcher s t o furthe r  explor e th e 

proces s o f  patter n identification . 

Thes e exploration s o f  th e relationshi p betwee n th e 

proces s o f  patter n recognitio n an d cultura l  factor s whic h 

migh t  affec t  tha t  proces s reinforc e experimenta l  evidenc e 

whic h suggest s tha t  th e huma n visua l  system ,  regardles s o f 

th e subsequen t  kin d o f  "  cultural "  experience ,  searche s fo r 

boundarie s i n a n effor t  t o defin e shape .  W h e n stimul i  ar e 

presente d i n differen t  fonnats ,  a  lookin g strateg y i s use d 

whic h highlight s boundary ,  regardles s o f  whethe r  th e shap e 

i s bein g produce d wit h a  positiv e applicatio n o f  lin e o r  i n a 

residua l  negativ e format ,  an d regardles s o f  whethe r  th e 

viewe r  ha s ha d additiona l  experienc e an d trainin g lookin g 

at  lin e an d pattern . 

Thes e result s redirec t  u s t o expan d ou r  way s o f  explorin g 

th e proces s involve d i n for m recognitio n relativ e t o th e 

influence s o f  cultur e o n huma n perception .  Wha t  i s 

preattentivel y universa l  an d wdia t  i s culttirall y  learne d ar e 

thorn y issue s waitin g fo r  interdisciplinar y intervention . 
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