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A Cognitiv e M o d e l  o f  th e U s e o f  Familiarit y i n th e Acquisitio n o f  Interactiv e 

Searc h Skil l 

Juliet Richardson (RichardsonJ@Cardiff.ac.uk) 

Andre w Howe s (HowesA@Cardiff.ac.uk ) 

Stephe n J .  Payn e (PayneS@Cardiff.ac.uk ) 
Schoo l  o f  Psychology ,  Cardif f  University ,  P.O.Bo x 901 ,  Cardiff ,  CF l  9 D G ,  U.K . 

Abstrac t 

Searching through menu structures is a common method of 
interactin g wit h computers ;  browsin g th e world-wid e web , 
usin g compute r  softwar e an d searchin g database s ar e jus t 
some o f  th e task s tha t  requir e men u search ,  o r  interactiv e 
search .  I n thi s paper ,  w e addres s th e questio n o f  ho w initia l 
searc h experience s ar e encode d an d the n use d t o guid e 
subsequen t  searches . 
One o f  th e mos t  obviou s guide s a s t o whic h option s t o selec t 
durin g initia l  searc h i n a n unfamilia r  men u structur e i s th e 
semanti c plausibilit y o f  th e labels .  However ,  th e labe l 
semantic s ar e rarel y a  sufficien t  guid e t o th e correc t  rout e t o a 
goal .  I n th e absenc e o f  perfec t  semanti c guidance ,  peopl e 
may rel y o n recognitio n t o guid e thei r  search .  I n a n 
experimen t  reporte d b y Payne ,  Richardso n an d Howe s (1998) , 
we foun d tha t  bot h th e familiarit y o f  men u label s an d thei r 
semanti c plausibilit y  wer e use d a s a  guid e t o whic h option s t o 
selec t  b y someon e wh o ha d bee n show n ho w t o travers e a 
menu structur e t o reac h a  particula r  goal ,  an d wa s the n aske d 
t o travers e par t  o f  th e men u agai n t o achiev e th e sam e goal . 
I n additio n t o usin g recognitio n knowledge ,  i t  i s als o possibl e 
tha t  user s coul d rehears e thei r  choice s durin g th e initia l  searc h 
process .  Fo r  example ,  a t  an y on e time ,  user s coul d attemp t  t o 
rehears e th e sequenc e o f  choice s leadin g t o thei r  curren t 
positio n i n th e men u structure .  Upo n reachin g th e goal ,  th e 
most  recentl y rehearse d sequenc e woul d b e th e correc t 
sequence .  I n a n experimen t  (reporte d i n ful l  i n Howes , 
Richardso n &  Payne ,  1998) ,  w e foun d tha t  rehearsa l  o f  thi s 
typ e seeme d t o b e dependen t  o n th e searche r  bein g abl e t o 
for m a  spatia l  representatio n o f  th e men u space .  N o lexically -
base d rehearsa l  seeme d t o tak e place . 
We ar e developin g a  cognitiv e mode l  o f  thes e an d othe r 
findings .  On e o f  th e ke y issue s tha t  th e mode l  addresse s i s 
ho w t o separat e memorie s fo r  th e curren t  tria l  fro m memorie s 
of  previou s trial s i n orde r  t o switc h behaviou r  betwee n 
processin g drive n b y memor y fo r  event s o n previou s trial s an d 
processin g drive n b y a n exhaustiv e searc h algorith m (i n thi s 
cas e depth-firs t  search) . 
The mode l  increase s th e activatio n level s o f  node s 
representin g see n an d trie d men u option s (activatio n level s 
increas e b y a  greate r  amoun t  fo r  option s tha t  hav e actuall y 
been trie d b y th e mode l  tha n fo r  option s tha t  hav e merel y 
been seen) .  Thes e activatio n level s ar e the n use d t o classif y 
menu option s int o fou r  categories :  untried ;  seen-and-possibly -
tried ;  definitely-tried ;  an d very-recently-tried .  Th e mode l  als o 
has judgement s o f  th e relativ e plausibilit y o f  th e differen t 
label s fo r  a  give n goa l  pre-programme d int o it .  Thes e 
plausibilit y  judgement s ar e the n use d b y th e mode l  i n 
conjunctio n wit h it s assessment s o f  th e activatio n level s an d 
knowledg e o f  whethe r  o r  no t  th e goa l  ha s alread y bee n 

achieve d i n orde r  t o decid e whic h actio n t o take .  Th e 
plausibilit y  judgement s ar e use d i n a  straightforwar d wa y t o 
limi t  th e model' s searc h t o jus t  th e subse t  o f  label s tha t  hav e 
been judge d t o b e plausibl e fo r  th e curren t  goal .  Th e 
assessment s o f  activatio n level s ar e use d i n a  mor e comple x 
way accordin g t o a  contro l  schem e tha t  i s a n extensio n o f  tha t 
used b y th e A Y N mode l  o f  interactiv e searc h (Howes ,  1993 ; 
1994) ;  Befor e th e goa l  ha s bee n achieved ,  th e mode l  avoid s 
label s tha t  i t  assesse s a s definitel y havin g alread y bee n tried . 
Once th e goa l  ha s bee n achieved ,  th e mode l  prefer s item s tha t 
hav e bee n assesse d a s definitely-trie d ove r  "familiar " 
(assesse d a s seen-and-possibly-tried )  ones .  I t  occasionall y 
makes error s b y selecting ,  o n th e basi s o f  thei r  familiarity , 
item s tha t  hav e onl y bee n see n befor e an d no t  actuall y tried . 
The mode l  matche s th e observe d behaviou r  o f  participants , 
who wer e als o see n t o selec t  men u label s tha t  ha d onl y bee n 
seen before .  Th e mode l  als o avoid s option s assesse d a s very -
recentiy-trie d onc e th e goa l  ha s bee n achieved .  Thi s enable s 
i t  t o switc h bac k t o a n exhaustiv e searc h algorith m fro m a n 
algorith m base d o n repeatin g previousl y trie d choices ,  whe n i t 
i s  searchin g fo r  th e goa l  fo r  th e secon d o r  thir d time. 
Lastly ,  th e mode l  i s  consisten t  wit h som e o f  th e empirica l  dat a 
fro m Howes ,  Richardso n an d Payn e (1998) .  I t  wa s abl e t o 
lear n th e correc t  men u choice s a t  roughl y th e sam e spee d an d 
i n th e sam e patter n a s th e experimenta l  participant s i n a 
spatiall y  inhibite d condition .  Th e mode l  learn s th e correc t 
rout e throug h th e men u simpl y throug h th e gradua l  increas e i n 
activatio n o f  th e trie d choices . 
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