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A M o d e l  o f  Visua l  Searc h Terminatio n wit h a n Age-relate d Facto r 

Johnn a K .  Shapir o (jshapiro@titan.iwu.edl ) 
Lione l  R .  Sliapir o (LSHAPiRO@suN.iwu.EDU ) 

Illinoi s Wesleya n Universit y 
Bloomington ,  I L 61702-290 0 U S A 

A reliabl e findin g i n man y studie s o f  visua l  searc h i s th e 
differenc e i n reactio n tim e (RT )  betwee n trial s i n whic h a 
targe t  i s presen t  (targe t  trials )  an d thos e i n whic h ther e i s n o 
targe t  (blan k trials) .  Commonly ,  RT s fo r  blan k trial s ar e 
twic e a s long ,  o n average ,  tha n thos e fo r  targe t  trial s (e.g. , 
Chun &  Wolfe ,  1996) .  Thi s suggest s a  possibl e differenc e 
eithe r  i n th e mechanis m use d i n th e tw o tria l  types ,  o r  i n th e 
way a  commo n mechanis m i s applied . 

Anothe r  reliabl e finding  i n thi s literatur e i s th e larg e 
difference s i n R T betwee n younge r  an d olde r  adult s o n blan k 
trials .  Whil e bot h ag e group s produc e th e commo n differenc e 
describe d above ,  a n ag e b y tria l  typ e interactio n i s als o 
usuall y seen ,  wit h olde r  adult s exhibitin g muc h greate r 
slowin g fro m targe t  t o blan k trial s tha n d o youn g adult s 
(e.g. ,  Plud e &  Doussart-Rooseveh ,  1979) . 

Recently ,  a  mode l  o f  visua l  searc h ha s bee n suggeste d tha t 
account s fo r  di e basi c differenc e i n R T betwee n targe t  an d 
blan k trial s (Chu n &  Wolfe ,  1996) .  I n thi s model ,  th e item s 
withi n a  visua l  displa y ar e subjec t  t o a n activatio n threshold , 
set  automaticall y b y th e individua l  doin g th e searc h task . 
Searc h o f  a  displa y terminate s eithe r  whe n a  targe t  i s foun d 
(targe t  trials )  o r  whe n non e o f  item s remainin g t o b e 
searche d excee d th e pre-se t  activatio n threshol d (whic h i s 
base d o n th e perceptua l  feature s o f  a n item) .  Th e activatio n 
threshol d i s sensitiv e t o feedbac k give n inmiediatel y afte r  a 
trial ,  suc h tha t  a  correc t  blan k tria l  woul d increas e th e 
activatio n threshold ,  causin g fewe r  item s t o b e searche d and , 
therefor e shorte r  RTs .  A  misse d targe t  trial ,  o n th e othe r 
hand ,  woul d caus e th e threshol d t o b e lowere d an d RT s t o 
lengthen . 

Thi s mode l  provide s no t  onl y a  mechanis m b y whic h 
searc h ca n b e terminate d whe n n o targe t  i s present ,  bu t  als o 
a mean s b y whic h th e searche r  ca n becom e mor e efficien t 
acros s trials .  Chu n an d Wolf e sugges t  tha t  a s th e typica l 
visua l  searc h experimen t  proceeds ,  an d mor e an d mor e trial s 
ar e encountered ,  th e searche r  develop s a  sens e o f  ho w muc h 
searc h tim e i t  shoul d tak e t o detec t  a  targe t  i n a  give n 
display .  A s tha t  tim e approaches ,  wit h n o targe t  ye t 
identified ,  th e searche r  wil l  b e mor e likel y t o gues s abou t 
th e presenc e o r  absenc e o f  a  target .  Not e tha t  thi s suggest s 
tha t  a s a n experimen t  proceeds ,  variatio n i n R T shoul d 
decreas e a s th e searche r  estimate s th e "average "  searc h tim e 
neede d fo r  an y give n display . 

Our  stud y attempt s t o modif y Chu n an d Wolfe' s mode l  t o 
accoun t  fo r  th e ag e difference s explaine d above .  Specifically , 
we sugges t  tha t  a  chang e i n th e abilit y  t o us e feedbac k an d 

set  th e activatio n threshol d m a y caus e olde r  adult s t o 
overcorrec t  afte r  missin g a  targe t  trial .  Thi s woul d lea d t o a 
significantl y lowe r  activatio n threshol d an d muc h longe r 
RTs i n blan k trials ,  particularl y thos e followin g a  misse d 
targe t  trial .  Thi s chang e woul d b e consisten t  wit h othe r 
change s note d i n olde r  adults ,  particularl y i n th e abilit y  t o 
chos e an d appl y cognitiv e strategies .  Th e settin g o f  a n 
activatio n threshol d ca n b e though t  o f  a s a  searc h strategy , 
tha t  i s modifie d ove r  tim e t o yiel d th e mos t  efficien t  search . 
Jus t  a s olde r  adult s hav e bee n foun d t o hav e mor e difficult y 
employin g memor y (e.g. ,  Crai k &  Rabinowitz ,  1984 )  an d 
proble m solvin g (e.g. ,  Hornblu m &  Overton ,  1976 ) 
strategies ,  the y ma y b e mor e inaccurat e tha n youn g adult s i n 
adaptin g th e activatio n threshol d i n th e fac e o f  negativ e 
feedback .  I n a  sense ,  th e olde r  adult s ma y b e perceivin g th e 
misse d targe t  tria l  a s havin g a  greate r  "cost" ,  becomin g 
much mor e conservativ e o n subsequen t  searc h trial s tha n 
thei r  younge r  counterparts . 

Our  stud y present s a  model ,  base d o n tha t  o f  Chu n an d 
Wolfe ,  tha t  include s a  developmenta l  variabl e affectin g th e 
settin g o f  a n activatio n threshold .  W e compar e th e 
performanc e o f  th e mode l  a t  tw o developmenta l  stage s wit h 
th e performanc e o f  younge r  an d olde r  adul t  participant s i n a 
visua l  searc h task ,  t o determin e th e usefiilnes s o f  th e mode l 
at  predictin g ag e difference s i n blan k tria l  searc h times . 
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