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Visua l  M o d e l s i n Scientifi c  Reasonin g ( S u m m a r y ) 

Ronal d N .  Gier e ((.iERE@MAROON.TC.UMN.EDu ) 
Departmen t  o f  Philosoph y 

Cente r  fo r  Philosoph y o f  Scienc e 
Universit y o f  Minnesota ,  35 5 For d Hal l 

Minneapolis ,  M N 5545 5 U S A 

Everyon e know s that ,  i n thei r  dail y work ,  m a n y scientist s 
ofte n reaso n wit h variou s form s o f  visua l  representation s 
suc h a s diagrams ,  pictures ,  an d eve n scal e models .  Thi s 
practic e i s difficul t  t o reconcil e wit h th e dominan t  accoun t  o f 
scientifi c  representation s a s primaril y linguisti c i n for m 
(word s o r  equations) ,  an d scientifi c  reasonin g a s th e logica l 
manipulatio n o f  suc h symboli c representations .  A  standar d 
accoun t  ha s bee n tha t  visua l  representation s ar e o f  heuristi c 
valu e only .  The y facilitat e th e constructio n an d 
understandin g o f  linguisti c structure s a s wel l  a s  reasonin g 
wit h thes e structures ,  bu t  th e rea l  conten t  an d th e principle s 
of  reasonin g ar e t o b e understoo d i n term s o f  th e linguisti c 
structures . 

Thi s pape r  suggest s a n alternativ e accoun t  i n whic h wha t 
hav e bee n regarded  a s statement s o f  law s o f  natur e ar e 
interprete d instea d a s genera l  principle s use d i n th e 
constructio n o f  abstrac t  model s o f  varyin g degree s o f 
specificity .  T h e model s thu s constructe d for m a  hierarch y 

wit h th e typ e o f  vertica l  an d horizonta l  structur e no w 
regarded  withi n cognitiv e psycholog y a s typica l  o f  natura l 
concept s o f  al l  sorts .  Visua l  model s ca n the n b e see n a s 
particula r  instantiation s o f  aspect s o f  thes e abstrac t  models . 
Thei r  rol e i n scienc e i s paralle l  to ,  no t  ancillar y to ,  abstrac t 
models .  Thes e distinction s ar e illustrate d wit h example s 
fro m classica l  mechanic s an d geophysics . 

O ne importan t  typ e o f  scientifi c  reasonin g concern s th e fit 
betwee n a  particula r  mode l  an d som e rea l  physica l  systems . 
Thi s reasonin g i s her e construe d a s a  scientifi c  for m o f 
h u m an judgment ,  a  matte r  o f  decisio n rathe r  tha n th e 
manipulatio n o f  symboli c representations .  S o construed , 
suc h reasonin g ca n b e understoo d a s usin g visua l 
representation s a s par t  o f  th e basi s fo r  particula r  judgment s 
of  fit  betwee n model s an d th e world . 
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