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T h e Effec t  o f  Visuo-spatia l  Abilit y  o n th e Selectio n o f  Rou te -Lea rn in g 
Strategie s withi n Virtua l  E n v i r o n m e n t s 

Jonatha n K .  Syke s (j-!jykes@dcs.napier.ac.uk ) 
Schoo l  o f  Computing ;  Napie r  University ,  21 9 Colinto n Roa d 

Edinburgh ,  E H 1 4 1D J U K 

I n t r o d u c t i o n 

Siege l  an d Whit e (1975 )  posi t  four ,  necessar y stage s i n 
th e developmen t  o f  th e menta l  representatio n o f  a  nove l 
environment ,  startin g wit h landmar k identification ,  an d 
culminatin g i n th e buildin g o f  surve y knowledge . 
However ,  recen t  studie s sugges t  tha t  ther e ma y b e variou s 
differen t  route-learnin g strategies ,  an d tha t  individua l 
cognitiv e abilit y m a y determin e th e strateg y employed . 
Studie s investigatin g se x difference s sugges t  tha t  female s 
adop t  a  landmar k strateg y wherea s male s prefe r  a 
geometric-base d strateg y (e.g .  Holdin g &  Holding ,  1989) . 
Thi s i s  though t  t o reflec t  well-documente d gende r 
difference s i n visuo-spatia l  abilit y  (Kimura ,  1992) . 

To determine the influence of individuals' cognitive 
skill s  upo n th e route-learnin g process ,  subject s wer e pre -
teste d fo r  visuo-spatia l  ability ,  an d the n aske d t o navigat e 
throug h a  compute r  simulate d maze .  I f  differen t  learnin g 
strategie s ar e indee d use d an d als o dependan t  upo n a n 
individual' s cognitiv e strengths ,  i t  i s  predicte d tha t  a 
participan t  wit h hig h visuo-spatia l  abilit y  wil l  adop t  a 
geometric-base d strateg y regardles s o f  th e presenc e o f 
landmarks .  Therefore ,  eve n whe n landmark s ar e present , 
participants '  visuo-spatia l  abilit y  shoul d correlat e wit h a 
measur e o f  maz e completio n tim e (CT )  suc h tha t  thos e 
wit h hig h abilit y  complet e th e maz e mor e quickly . 

Method 

31 Edinburg h Universit y undergraduate s (1 6 female ,  1 5 
male )  aime d t o fin d th e exi t  i n a  compute r  simulate d 
maze.  Participants '  C T wa s measure d o n eac h o f  fiv e 
successiv e trials ,  i n a  virtua l  environmen t  wher e 
landmark s wer e eithe r  presen t  o r  no t  present .  A s a  pre-tes t 
measur e o f  spatia l  ability ,  a  for m o f  Cooper' s 2 -
Dimensiona l  menta l  rotatio n tas k wa s used ,  wher e 
participant s judg e whethe r  tw o presente d shape s (on e o f 
whic h i s rotated )  ar e th e sam e o r  mirror-image s (Cooper , 
1975) .  Maz e C T wa s the n correlate d wit h th e participant' s 
mean respons e tim e fo r  image s presente d a t  18 0 degree s i n 
th e cognitiv e pre-test ;  thi s wa s foun d t o b e a  difficul t  tas k 
and shoul d therefor e m a k e considerabl e us e o f  th e 
participant' s visuo-spatia l  ability . 

Results 

I t  wa s foun d tha t  fo r  thos e adep t  a t  th e visuo-spatia l 
task ,  correlatio n betwee n th e cognitiv e tes t  scor e an d 
maze C T durin g th e latte r  par t  o f  th e learnin g proces s 

reache d significanc e (p<0.05 )  i n th e non-landmar k 
condition ,  an d tende d toward s significanc e i n th e landmar k 
condition .  N o significan t  correlatio n wa s foun d durin g th e 
earl y phase s o f  th e learnin g process .  Additionally ,  n o 
significan t  correlatio n wa s identifie d fo r  thos e subject s 
wit h poo r  visuo-spatia l  abilit y  durin g an y par t  o f  th e 
learnin g process . 

Discussion 

I t  wa s hypothesise d tha t  participant s w h o wer e 
particularl y proficien t  a t  visuo-spatia l  task s woul d adop t  a 
geometric-base d learnin g strategy ,  regardles s o f  th e 
presenc e o r  absenc e o f  landmarks ,  an d tha t  thi s woul d b e 
demonstrate d b y a  significan t  positiv e correlatio n betwee n 
thei r  navigatio n an d visuo-spatia l  tas k scores .  Fo r  bot h 
landmar k an d non-landmar k conditions ,  th e correlatio n 
tende d toward s significanc e durin g th e late r  session s 
withi n th e virtua l  environment .  I f  th e visuo-spatiall y 
talented '  adopte d a  geometri c strateg y i t  woul d b e expecte d 
tha t  th e correlatio n woul d b e stronge r  durin g th e earl y par t 
of  th e learnin g phase ,  durin g whic h tim e the y woul d b e 
bus y identifyin g th e environment' s geometri c properties . 
The correlatio n demonstrate d i n thi s paper ,  betwee n visuo -
spatia l  skill s an d navigatio n tas k performanc e durin g th e 
late r  stage s o f  th e spatia l  orientatio n process ,  fits  mor e 
comfortabl y wit h th e Siege l  an d Whit e model ,  wher e th e 
agent' s spatia l  abilit y  i s  though t  t o ai d th e developmen t  o f 
surve y knowledg e i n th e late r  stage s o f  th e learnin g curve . 
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