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Subitizing :  W h a t  T h e Eye s D o 

Marth a E .  Crosb y 
Depl .  o f  Informatio n an d Compute r  Science s 
Universit y o f  Hawaii .  Honolulu ,  H I  9682 2 
c rosby0uh lcs . Ics .bawa i i .ed u 

Although the phenomenon of subitizing has been noted 
fo r  man y years ,  i t  ha s onl y recentl y com e t o b e understoo d 
as a  reflectio n o f  basi c characteristic s o f  visual/spatia l 
processing .  Specifically ,  Tric k an d Pylyshy n (1993 .  1994 ) 
hav e propose d tha t  i t  reflect s th e operatio n o f  a  limite d 
capacit N bu t  spatiall y  paralle l  preattentiv e mechanis m tha t 
enable s u s t o individuat e an d kee p trac k o f  severa l  location s 
i n a  \  isua l  imag e a t  th e sam e time .  Th e presen t  researc h 
utilize d eye-trackin g methodolog y t o examin e pattern s o f 
fixation s i n numerica l  processing .  W e recorde d th e fixatio n 
pattern s o f  adult s w h o viewe d array s containin g 1,2 ,  3,4.5 , 
6,  o r  7  targe t  items. .  Followin g Tric k an d Pylyshy n (1993) , 
we contraste d a  conditio n i n whic h target s coul d b e 
distinguishe d fro m distractor s o n th e basi s o f  a  singl e visua l 
featur e (orientation )  versu s on e whic h depende d o n th e 
conjunctio n o f  tw o visua l  feature s (colo r  an d orientation) . 
Th e latte r  i s  though t  t o requir e foca l  attentio n an d thu s t o 
bloc k subitizin g (Tric k &  Pylyshyn ,  1993) . 

31 computer science students viewed 5 conditions of 7 
scenes) .  W e focu s her e o n tw o o f  th e conditions ,  illustrate d 
i n Figur e 2 .  I n th e simpl e distracto r  condition ,  th e target s 
wer e blac k vertica l  bar s i n a  fiel d o f  blac k horizonta l  bars . 
I n th e comple x distracto r  condition ,  th e target s wer e whit e 
verticji l  bar s i n a  fiel d o f  blac k vertica l  an d whit e horizonta l 
bars .  Eac h se t  o f  scene s wa s precede d b y a n instructio n 
slid e whic h aske d th e participan t  t o state ,  a s quickl y a s 
possibl e withou t  makin g errors ,  th e numbe r  o f  blac k o r 
whit e vertica l  bar s i n th e scene s tha t  followed .  Ey e 
m o v e m e nt  dat a wa s collecte d non-instrusivel y b y a n 
Applie d Science s Laborator y Ey e Movemen t  Monito r  whic h 
utilize d th e reflectio n o f  a n infrare d bea m projecte d t o th e 
viewer' s eye s t o automaticall y comput e wher e th e ey e 
fixated .  Sample s o f  eye-movement s wer e collecte d 6 0 time s 
a second .  Figur e 1  show s th e tim e spen t  viewin g th e array s 
i n eac h condition .  Fo r  th e simpl e distracto r  condition ,  ther e 
was a  mea n decremen t  o f  35 8 mse c pe r  ite m i n th e 1- 3 rang e 
vs .  a  mea n incremen t  o f  111 5 mse c i n th e 5- 7 range ,  t  (3 )  = 
4.61 ,  p  <  0.01 .  Fo r  th e comple x distracto r  condition ,  ther e 
was a  decremen t  averagin g 7 8 mse c pe r  additiona l  ite m i n 
th e 1- 3 rang e vs .  a n incremen t  averagin g 57 6 mse c pe r  ite m 
i n th e 5- 7 range ,  t  (5 )  =  7.63 .  p  <  0.001 .  Clearly ,  tota l 
viewin g time s wer e m u c h longe r  i n th e latte r  condition , 
althoug h th e discontinuit y i n slope s fro m smal l  t o larg e 
number s wa s simila r  fo r  both .  Examinatio n o f  th e pattern s 
of  fixation s tha t  compris e tota l  viewin g tim e provide s a 
means o f  clarifyin g th e basi s fo r  thi s patter n o f  results . 
Figur e 2  present s illustrativ e dat a o n fixatio n patterns ,  fro m 
on e o f  th e participants .  Typically ,  fixation s covere d a 
substantiall y  large r  portio n o f  th e scen e i n th e comple x tha n 
i n th e simpl e distracto r  condition ,  an d ther e wer e mor e tota l 
fixations .  Periphera l  visio n appear s t o pla y a  greate r  rol e i n 
th e simpl e distracto r  condition . 
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Figur e 2  .  Fixatio n Pattern s wit h Simpl e an d Comple x Distractor s 
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