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A Preliminar y Tes t  o f  a  Theor y o f  th e Applicabilit y  Condition s 

fo r  Th re e Spatia l  D i a g r a m Representation s 

Laur a R .  Novic k an d Sea n M .  Hurle y 
Dept .  o f  Psycholog y &  Human Developmen t 

Box 51 2 Peabod y 
Vanderbil t  Universit y 
Nashville ,  T N 3720 3 

{ n o v i c k l r , h u r l e y s m ) @ c t r v a x . v a n d e r b i l t . e d u 

We ar e intereste d i n ccdleg e students '  knowledg e 
concernin g thre e type s o f  spatia l  diagra m representations: 
hierarchies ,  matrices ,  an d netwcM-k s (i.e. ,  pat h diagrams) . 
Abstrac t  diagram s suc h a s thes e ar e importan t  tool s fo r 
thinkin g (e.g. ,  Barwis e &  Etchemendy ,  1991) .  Fo r 
example ,  usin g spatia l  diagram s rathe r  tha n sententia l 
representation s ofte n facilitate s learnin g an d proble m solvin g 
(e.g. .  Day ,  1988 ;  Novic k &  Hmelo ,  1994) . 

A majo r  goa l  o f  th e presen t  researc h wa s t o propos e a 
theor y o f  th e applicabilit y  condition s fo r  th e thre e 
afwementione d representation s an d t o provid e a  preliminar y 
tes t  o f  tha t  theory .  Ou r  stud y focuse d o n a  subse t  o f  si x 
propertie s hypothesize d t o discriminat e amon g th e 
representations .  Fo r  example ,  accordin g t o th e 
"representatio n structure "  property ,  a  matri x  i s mos t 

appropriat e whe n th e proble m specifie s a  factoria l 
combinatio n o f  item s acros s tw o sets ;  a  hierarch y i s mos t 
appropriat e whe n th e item s i n a  singl e se t  ar e organize d int o 
distinc t  levels ,  wit h eac h leve l  identifyin g a  subse t  o f  item s 
tha t  hav e identica l  statu s o n som e dimension ;  an d a  networ k 
i s mos t  appropriat e i n situation s i n whic h ther e i s n o forma l 
structur e amon g th e item s i n a  set . 

To enabl e a  tes t  o f  ou r  theory ,  w e wrot e 1 8 scenario s 
describin g situation s tha t  migh t  aris e i n a  hospita l  o r  som e 
othe r  medica l  contex t  Eac h scenari o focuse d o n a  singl e 
property ,  suc h a s representatio n structure : 

I n th e psychiatri c war d o f  a  certai n hospital ,  eac h 
patien t  see s onl y on e doctor ,  w h o i s responsibl e fo r 
diagnosi s an d treatment .  A  researcher  i s intereste d 
i n determinin g whethe r  patient s woul d receiv e 
differen t  diagnose s fro m differen t  doctors . 
Therefore ,  she  selecte d a  grou p o f  newly-admitte d 
patient s an d aske d al l  o f  th e staf f  psychiatrist s t o 
submi t  a  diagnosi s fo r  eac h patien t  i n th e group . 
The departmen t  chai r  woul d lik e a  diagra m showin g 
eac h doctor' s diagnosi s fo r  eac h patien t 

The statemen t  tha t  al l  th e psychiatrist s submi t  a  diagnosi s 
fo r  eac h patien t  shoul d cu e th e matri x representation ,  i f  ou r 
analysi s i s correc t  becaus e i t  describe s a  factoria l 
combinatio n o f  patient s an d psychiatrists .  Subject s wer e 
give n a  choic e betwee n th e typ e o f  representation 
hypothesize d t o b e mos t  ̂ propriat e an d a  contrastin g typ e 
of  representation.  The y ha d t o choos e th e on e the y though t 
best  uq)ture d th e structur e o f  th e scenari o an d justif y thei r 
choice .  Th e "accuracy "  dat a provid e som e informatio n abou t 

subjects '  knowledg e an d abou t  th e validit y o f  ou r  theory . 
M o r e in-dept h informatio n wil l  c o m e fro m codin g subjects ' 
verba l  justification s fc v thei r  choices . 

We hav e collecte d dat a fro m 11-1 2 student s i n eac h o f 
thre e experienc e categwies .  T w o group s o f  student s ar e 
expecte d t o b e relatively  mor e knowledgeabl e abou t  spatia l 
diagra m representations  an d therefor e t o hav e mcv e explici t 
acces s t o th e applicabilit y  condition s fo r  thes e 
representations:  (a )  Senior s double-majorin g i n secondar y 
educatio n an d mathematics ,  an d (b )  junio r  compute r  scienc e 
major s w h o hav e complete d th e thre e require d course s o n 
dat a structures .  Th e verba l  justification s fro m thes e student s 
ar e expecte d t o provid e goo d suppor t  fo r  ou r  theoretica l 
analysis .  F w comparison ,  w e als o collecte d dat a fro m a 
typica l  grou p o f  Vanderbil t  junior s an d senior s whos e mos t 
advance d mat h clas s wa s first-yea r  calculus . 

Acros s al l  scenarios ,  di e 3 5 subject s chos e th e typ e o f 
representation  fo r  whic h w e predicte d th e focuse d featur e t o 
be importan t  a n averag e o f  8 7 % o f  th e tim e (media n =  9 1 % ) . 
Moreover ,  man y subject s gav e quit e abstrac t  statement s o f 
th e hypothesize !  applicabilit y  conditions .  Fo r  example ,  fo r 
th e above-mentione d scenario ,  on e o f  th e m w e experience d 
subject s chos e th e matri x "becaus e you'r e strictl y comparin g 
on e grou p wit h anothe r  group. "  Anothe r  suc h subjec t 
explaine d tha t  th e matri x wa s superio r  t o th e hierarch y 
becaus e "you'r e jus t  lookin g a t  a t  al l  th e possibiUtie s o f  o f 
th e o f  tw o separat e variables ,  a  se t  o f  tw o variables. " 
Preliminar y analyse s o f  th e protoco l  data ,  i n combinatio n 
wit h th e accurac y data ,  sugges t  goo d evidenc e fo r  man y o f 
th e hypothesize d applicabilit y  condition s fo r  th e thre e spatia l 
diagra m representations. 
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