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The Rol e o f  Gri d Schemat a i n Memor y fo r  Large-scal e Environment s 

Ian Moar, Nancy J. Hamer, and Betsy A. Woods 

Bucknell University, Lewisburg, PA 17837 

Although large-scale urban environments are complex and rich in 

information ,  mos t  o f  u s successfull y navigat e suc h environment s ever y 

day .  I n orde r  t o perfor m suc h a  task ,  w e mus t  hav e memor y represent -

ation s fo r  suc h environments .  Th e presen t  stud y examine s ho w w e 

remember  large-scal e urba n environments . 

Memory researc h suggest s tha t  v/ e us e higher-orde r  knowledg e 

structures ,  calle d schemata ,  t o remembe r  ric h source s o f  information , 

suc h a s storie s (Thorndyke ,  1977) ,  peopl e (Snyde r  an d Uranowitz ,  1978) , 

room s (Brewe r  an d Treyens ,  1 9 81 )  an d th e comple x skill s  involve d i n 

ches s playin g (Chas e an d Simon ,  1973) .  Schemat a ma y als o b e use d t o 

remember  large-scal e urba n environments .  Mos t  environment s o f  thi s 

kin d compris e a  gri d patter n o f  rectangula r  o r  squar e shape d block s 

forme d b y intersectin g streets .  A  usefu l  wa y t o remembe r  suc h area s 

woul d b e i n term s o f  a  gri d schem a (Kuipers ,  1978 ;  Moa r  an d Carleton , 

1982) .  However ,  mos t  urba n area s d o no t  fi t  perfectl y int o a  gri d 

pattern .  Fo r  example ,  unlik e th e line s i n a  grid ,  street s ar e no t 

alway s a t  righ t  angle s o r  paralle l  t o eac h other .  I f  w e d o us e a  gri d 

schema t o remembe r  a n urba n area ,  suc h a  schem a ma y caus e feature s o f 

th e are a t o b e distorte d i n memory .  I n fact ,  w e ca n mak e prediction s 

of  th e kind s o f  distortion s whic h ma y occu r  i f  w e d o remembe r  urba n 

area s usin g gri d schemata .  Fiv e suc h prediction s ar e liste d belo w an d 

ar e referre d t o collectivel y a s th e gri d hypotheses . 

1.  Right-angle s hypothesis .  Line s i n a  gri d alway s intersec t  a t 

righ t  angles .  Th e hypothesi s predict s tha t  intersectin g street s tha t 

do no t  mee t  a t  righ t  angle s wil l  b e falsel y remembere d a s righ t  angle d 

intersections . 

2.  Parallel-line s hypothesis .  Line s i n a  gri d ar e eithe r  a t  righ t 

angle s o r  paralle l  t o eac h other .  Accordin g t o th e hypothesis ,  i f 

street s i n a n urba n are a trave l  i n roughl y th e sam e directio n bu t  ar e 

no t  parallel ,  the y wil l  b e misremembere d a s bein g parallel . 



3.  Parallel-subset s hypothesis .  A  singl e squar e i n a  gri d i s 

containe d withi n a  large r  squar e mad e u p o f  severa l  singl e squares . 

The side s o f  th e singl e squar e ar e paralle l  t o th e respectiv e side s o f 

th e large r  squar e i n whic h i t  occurs .  Fo r  example ,  i n a  3  X  3  squar e 

grid ,  th e side s o f  th e cente r  squar e ar e paralle l  t o th e respectiv e 

side s o f  th e large r  squar e forme d b y al l  nin e squares .  Th e hypothesi s 

predict s tha t  i f  th e side s o f  a  buildin g i n a  bloc k ar e no t  paralle l  t o 

th e respectiv e street s formin g th e block ,  th e side s o f  th e buildin g 

wil l  b e falsel y remembere d a s bein g paralle l  t o th e respectiv e street s 

of  th e block .  Her e th e buildin g comprise s a  singl e squar e o f  a  gri d 

containe d withi n a  large r  square ,  th e block . 

4.  Straight-line s hypothesis .  Al l  line s i n a  gri d ar e straight .  I t 

i s  predicte d tha t  street s containin g bend s wil l  b e remembere d a s bein g 

straight . 

5.  Alignmen t  hypothesis .  Eac h singl e squar e i n a  gri d i s perfectl y 

aligne d o n th e grid' s vertica l  o r  horizonta l  axi s wit h eac h o f  th e fou r 

othe r  singl e square s wit h whic h i t  share s a  side .  I n a n urba n area , 

building s sometime s fac e eac h othe r  bu t  ar e no t  perfectl y aligned . 

Thus th e middl e o f  on e buildin g ma y no t  directl y fac e th e middl e o f  th e 

othe r  building .  Th e hypothesi s predict s tha t  suc h building s wil l  b e 

falsel y remembere d a s bein g directl y aligned .  I n othe r  words ,  th e 

building s wil l  b e misremembere d s o tha t  th e middl e o f  on e buildin g 

directl y face s th e middl e o f  th e othe r  building . 

The fiv e gri d hypothese s wer e teste d i n thre e experiments .  I n th e 

firs t  experiment ,  student s o f  Bucknel l  Universit y dre w fro m memor y a 

map o f  par t  o f  th e campus .  I n Experimen t  2 ,  student s o f  th e uiversit y 

dre w a  ma p o f  th e whol e campu s fro m memory .  Preselecte d feature s o f 

th e campu s wer e examine d o n students '  draw n map s t o determin e i f  th e 

feature s wer e distorte d i n th e manne r  predicte d b y th e gri d hypotheses . 

I n bot h experiments ,  significan t  distortion s wer e foun d fo r  al l  fiv e 

hypotheses ,  supportin g th e us e o f  gri d schemat a i n memor y fo r  th e 

campus .  I n addition ,  hal f  th e student s i n Experimen t  2  wer e freshme n 

an d hal f  wer e seniors .  Th e seniors '  draw n map s wer e significantl y 

mor e elaborated ,  i n term s o f  th e numbe r  o f  buildings ,  street s o r  plac e 

names,  tha n thos e o f  th e freshmen .  However ,  n o significan t  differenc e 

was foun d betwee n th e freshme n an d senior s i n term s o f  th e degre e t o 

whic h thei r  draw n map s wer e distorte d toward s a  gri d pattern .  Th e 



result s sugges t  tha t  amoun t  o f  experienc e wit h a n urba n are a doe s no t 

chang e th e wa y i t  i s  remembere d i n term s o f  a  gri d schema . 

The thir d experimen t  involve d a  recognitio n task .  Student s o f 

Bucknel l  Universit y wer e presente d wit h maps ,  eac h o f  a  singl e featur e 

of  th e Bucknel l  campu s (eg. ,  a n intersection ,  tw o streets ,  e t c . ) . 

Nin e alternativ e map s o f  eac h featur e wer e presented ;  on e correc t  ma p 

and eigh t  wit h variou s degree s o f  distortion .  Fo r  eac h feature , 

student s ha d t o choos e th e ma p whic h the y considere d wa s th e mos t 

accurate .  Fo r  eac h o f  th e fiv e gri d hypotheses ,  student s showe d a 

significan t  tendenc y t o choos e th e ma p i n whic h th e featur e wa s 

distorte d i n th e manne r  predicte d b y th e appropriat e gri d hypothesis . 

Therefore ,  th e recal l  result s o f  Experiment s 1  an d 2  an d th e recognitio n 

result s o f  Experimen t  3  suppor t  th e us e o f  gri d schemat a i n memor y fo r 

th e campus . 
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