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Plannin g Withi n a  Virtua l  Env i ronmen t 

Travi s L .  Seymour ,  Andre a L .  Patalano ,  an d Collee n M .  Seifer t 
Departmen t  o f  Psycholog y 

Universit y o f  Michiga n 
Ann Arbor ,  M I  48109-110 9 

{nogard,pata lano,se l fer t }@umich.ed u 

Pendin g goal s ar e intention s tha t  ar e postpone d b y a  planno -
becaus e the y d o no t  fi t  int o th e curren t  ongoin g goa l 
pursuit .  Recognizin g late r  opportunitie s t o achiev e pendin g 
goal s i s iiiq)ortan t  becaus e i t  allow s on e t o dtf a wor k o n a 
goal  unti l  i n a  bette r  positio n t o achiev e it .  Patalano , 
Seifer t  an d Hammond (1993 )  sho w tha t  predictiv e encodin g -
-  predictin g a t  th e tim e o f  suspensio n wha t  resource s ar e 
needed t o solv e a  pendin g goa l  - -  serve s t o facilitat e late r 
recognitio n o f  opportunities .  MoreovCT ,  b y encodin g a 
functiona l  descriptio n o f  th e pla n rath w tha n a  mor e specifi c 
one,  peopl e ma y maximiz e th e likelihoo d tha t  the y wil l 
retriev e a  particula r  goa l  whe n a  cu e relevan t  t o it s 
resolutio n appear s (Patalan o &  Seifert ,  1996) .  Fo r  example , 
t o han g u p a  poster ,  on e niigh t  generat e eitho -  "stic k u p 
wit h adhesive "  o r  "stic k u p wit h glue "  a s a  plan .  Th e 
forme r  pla n ma y b e mor e likel y t o induc e goa l  retrieva l  i n 
th e presenc e o f  tape ,  chewin g gum ,  glue ,  etc. ,  whil e th e 
latte r  ma y mis s thes e opportunitie s fo r  bringin g th e goa l  t o 
mind . 

The studie s b y Patalan o &  Seifa t  (1996 )  use d a  serie s o f 
writte n tes t  cue s t o examin e memor y fo r  pendin g goals ,  an d 
als o presente d writte n description s o f  th e goals .  T o tes t  th e 
effect s o f  predictiv e encodin g o n lata -  recognitio n o f 
opportunitie s t o achiev e pendin g goal s i n a  richo-
environment ,  a  general-purpos e computK'-base d gr̂ hica l 
environmen t  managemen t  syste m (GEMS )  wa s developed . 
The goa l  o f  thi s projec t  wa s t o allo w subject s t o navigat e 
aroun d a n interactiv e thre e dimensiona l  environmen t  i n 
whic h the y migh t  visuall y encounte r  problem s o r  situation s 
tha t  encourag e them  t o se t  u p pendin g goals .  Mor e 
importantly ,  w e wante d a n environmen t  whweb y subject s 
coul d visuall y notic e opportunitie s t o achiev e thei r  pendin g 
goal s an d hav e th e capabilit y  t o tr y ou t  candidat e solution s 
base d o n thes e opportunities .  Th e resultin g softwar e i s a 
combinatio n o f  tw o programs .  Th e "roo m editor "  allow s 
th e specificatio n o f  th e environmen t  (constituen t  room s an d 
thei r  appearance) ,  object s withi n th e environment ,  goal s t o 
be completed ,  potentia l  solution s an d thei r  effects ,  an d 
variou s outpu t  options .  A  separat e progra m combine s thes e 
element s int o a  graphica l  environmen t  an d allow s th e 
subjec t  t o navigat e an d interac t  wit h object s i n th e 
environment . 

Each environmen t  i s rq)resente d b y a  serie s o f  full-scree n 
colo r  photographs .  Fo r  eac h potentia l  roo m o r  vie w i n th e 
environment ,  a  pictur e o f  a  correspondin g rea l  environmen t 
i s photographe d an d digitall y  scanne d int o th e conqjutCT . 
Wit h th e editor ,  eac h pictur e i s define d a s a  "room. "  An y 
regio n withi n a  room' s pictur e (e.g .  a  doo r  o r  entryway )  ca n 
be define d a s a  "portal "  t o anothe r  room' s pictur e b y 
selectin g th e appropriat e regio n i n th e editor .  Afte r  th e 
relationshi p ha s bee n establishe d betwee n a  regio n o n on e 
room' s pictur e an d anothe r  room' s picture ,  th e subject s ca n 

'enter '  th e targe t  roo m simpl e b y clickin g o n th e 
correspondin g regio n wit h th e mouse .  Fo r  example , 
clickin g o n th e doo r  t o th e kitche n fro m th e hallwa y cause s 
th e compute r  scree n t o exchang e th e hallway' s pictur e fo r 
th e kitchen' s picture .  Becaus e portal s ar e no t  limite d t o 
between-roo m navigafion ,  othe r  relationship s ca n b e 
assigned ;  fo r  example ,  th e designe r  ma y allo w th e subjec t  t o 
cUck o n a  distan t  deskto p tha t  i s &  porta l  t o a  close-u p o f  th e 
desktop .  Also ,  specia l  symbol s ma y b e draw n ont o th e 
photograp h (e.g .  anows )  tha t  allo w turnin g aroun d o r 
returnin g t o a  previou s roo m o r  view .  Thes e function s 
allo w th e creatio n o f  unlimite d correspondence s betwee n th e 
stil l  photograph s fo r  designin g virtua l  environments . 

When a  collectio n o f  picture s ha s bee n relate d i n Uii s 
manner ,  tiie  subjec t  i s  abl e t o navigat e aroun d th e 
environmen t  b y pointin g an d cUckin g o n th e natura l  portals . 
Sinc e th e picture s ca n b e photograph s o f  rea l  environments , 
th e visua l  effec t  lack s th e artificialit y  o f  corrputer-generate d 
3 D environments .  I n tiie  sam e wa y tha t  portal s ar e defined , 
region s ca n b e define d a s objects .  Object s ca n b e define d a s 
goal  object s (e.g .  a  poste r  o n th e floor)  an d a s solutio n 
object s (e.g .  a  rol l  o f  tape) .  Subject s us e on e objec t  o n 
anothe r  b y draggin g an d droppin g witi i  tiie  mouse .  Whe n a 
solutio n objec t  i s  use d o n Ui e appropriat e goa l  object , 
associate d action s ca n b e execute d i n th e environmen t  an d 
ĵ pea r  visuall y o n th e image. .  Thi s i s  accomplishe d b y 
"hiding "  an d "uncovering "  o f  objec t  regions .  Fo r  example , 
i f  th e tap e i s use d o n tiie  falle n postCT ,  th e designe r  migh t 
specif y  tiiat  th e falle n poste r  ttien  b e hidde n an d ihd X a  hun g 
poste r  i s uncovere d wheneve r  ttiat  actio n occurs .  I n thi s 
manner ,  subject s ca n se e thei r  solution s wor k (o r  fail )  befor e 
thei r  eye s wil e pursuin g suspende d goals . 

Action s an d respons e times  relativ e t o navigatio n an d 
objec t  manipulation ,  includin g whic h goal s wer e solve d an d 
how,  ar e save d t o a  tex t  file  fo r  late r  analysis .  Th e softwar e 
was develope d wit h Microsof t  Visua l  Basi c 4  fo r  Windows . 

The task s subject s perfor m i n G E MS -  navigatin g aroun d 
th e environmen t  an d usin g object s i n servic e o f  Uiei r  goal s -
ar e muc h mor e reafisti c  tiian  tiie  cue d recal l  paradig m use d 
previously .  Thi s mor e ric h environmen t  ma y hel p i n 
examinin g people' s abifit y t o notic e an d respon d t o 
opportunitie s tiiat  aris e i n tiie  cours e o f  planning . 
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