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A b s t r a c t 

In this paper we examine the theoretical and empirical 
wor k i n psycholog y tha t  i s  relevan t  t o Hanson' s 
(1958 )  an d Kuhn' s (1962 )  argument s fo r  th e theory -
ladennes s o f  observation .  W e conclud e tha t  th e dat a 
suppor t  th e Hanso n an d K u h n positio n agains t  th e 
earlie r  positivis t  view s tha t  sensor y dat a provide s a n 
completel y objectiv e basi s fo r  decidin g betwee n rival 
scientifi c  theories .  However ,  th e dat a als o sugges t  tha t 
top-dow n influence s o n perceptio n ar e onl y stron g 
w h en th e incomin g sensor y inpu t  i s  wea k o r 
ambiguous .  Thus ,  i n case s wher e th e bottom-u p 
sensor y evidenc e i s stron g an d unambiguous ,  ther e i s 
Uttl e evidenc e tha t  theor y ca n overrid e observation ,  an d 
so th e dat a d o no t  suppor t  th e stron g for m o f  th e 
theory-lade n positio n tha t  i s  sometime s attribute d t o 
Hanso n an d Kuhn .  I n additio n w e argu e tha t 
philosophica l  wor k o n theory-ladennes s ha s focuse d 
to o narrowl y o n th e issu e o f  perceptio n an d ignore d 
attentio n an d memory .  Ou r  analysi s suggest s th e nee d 
fo r  a  m u c h broade r  vie w o f  th e menta l  processe s 
involve d i n doin g science ,  an d ou r  synthesi s o f  th e 
empirica l  literatur e show s th e influenc e o f  top-dow n 
schemat a o n perception ,  attention ,  comprehension ,  an d 
memory.  Thi s top-down ,  bottom-u p synthesi s seem s 
t o u s t o provid e a  satisfyin g resolutio n o f  th e 
controvers y ove r  th e theory-ladennes s o f  perception . 

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

In 1958 in Patterns of Discovery and in 1962 in the 
Structur e o f  Scientifi c  Revolution s Norwoo d Hanso n 
and Thoma s K u h n mad e ver y influentia l  argument s fo r 
th e theory-lade n natur e o f  observations .  Thes e work s 
attacke d th e vie w o f  th e logica l  empiricist s tha t 
observatio n provide s a  theory-neutra l  windo w o n th e 
worl d (Suppe ,  1977) .  Th e logica l  empiricist s ha d 
argue d tha t  scientist s coul d alway s appea l  t o neutra l 
observationa l  dat a a s th e final  arbite r  o f  theoretica l 
disputes .  I n th e philosoph y o f  scienc e th e issu e o f  th e 

theory-ladennes s o f  observation s ha s bee n highl y 
controversial ,  an d th e debat e continue s t o th e presen t 
tim e (Churchland ,  1988 ;  Fodor ,  1984 ,  1988 ;  Gihnan , 
1990 ;  Kordig ,  1971 ;  Lan e &  Lane ,  1981 ;  Werth , 
1980) . 

Hanso n an d Kuh n base d som e o f  thei r  argument s 
on a n analysi s o f  a  numbe r  o f  psychologica l 
experiments .  I t  ha s n o w bee n mor e tha n 3 0 year s 
sinc e thi s wor k wa s publishe d an d cognitiv e 
psycholog y ha s flourished  durin g tha t  period .  I n th e 
presen t  pape r  w e propos e t o examin e th e theoretica l 
and empirica l  wor k i n psycholog y tha t  i s  relevan t  t o 
Hanson' s an d Kuhn' s argument s an d wor k ou t  th e 
implication s o f  ou r  analysi s fo r  th e large r  theoretica l 
issue s i n th e philosoph y o f  science . 

I n thi s pape r  w e wil l  us e th e ter m "'schema " 
(Brewe r  &  Nakamura ,  1984 ;  Rumelhart ,  1980 )  broadl y 
t o refe r  t o th e cognitiv e structure s i n long-ter m 
m e m o ry tha t  underli e m a n y aspect s o f  huma n 
cognitiv e functioning .  Fo r  th e purpose s o f  thi s pape r 
th e ter m schem a a s use d b y psychologist s ca n b e take n 
t o b e roughl y equivalen t  t o th e ter m theor y a s use d b y 
philosopher s o f  science . 

Our  analysi s o f  th e philosophica l  literatur e o n th e 
theory-ladennes s o f  observatio n suggest s tha t  mos t  o f 
scholar s i n thi s are a hav e implicitl y  adopte d a 
relativel y limite d conceptio n o f  th e menta l  processe s 
involve d i n carryin g ou t  scienc e an d hav e focuse d o n 
th e rol e o f  schemat a i n visua l  perception .  I n orde r  t o 
provid e a  mor e precis e accoun t  o f  th e rol e o f  schemat a 
i n scienc e w e thin k i t  i s  necessar y t o distinguis h a 
number  o f  basi c menta l  processe s tha t  pla y a  rol e i n 
scientifi c  thinkin g an d examin e th e evidenc e fo r  top -
down schem a effect s i n eac h o f  thes e domains .  I n 
particular ,  w e propos e t o stud y th e rol e o f  schem a in : 
perception ,  attention ,  comprehension ,  an d memory . 

Withi n eac h o f  thes e menta l  processe s w e wil l  first 
examin e th e experimenta l  literatur e fro m cognitiv e 
psychology ,  the n discus s som e selecte d case s fro m th e 
histor y o f  science ,  an d finall y sketc h ou t  th e 
theoretica l  implication s fo r  th e philosoph y o f  science . 
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S c h e m a t a i n P e r c e p t i o n 

Mucb of the discussion of the problem of theory and 
observatio n i n th e philosoph y o f  scienc e ha s use d th e 
tenn s "observation "  an d "perception "  i n a  ver y broa d 
way tha t  include s interpretatio n an d a  numbe r  o f  othe r 
menta l  processes .  I n thi s sectio n w e pla n t o limi t  ou r 
discussio n t o th e issu e o f  th e rol e o f  schemat a i n 
sensor y perception .  I n particula r  w e wan t  t o examin e 
th e laborator y evidenc e supportin g th e positio n tha t 
schemat a ca n literall y chang e wha t  on e perceive s i n 
th e world . 

Evidenc e f ro m Psycholog y 

Reversible ngures. A number of philosophers of 
scienc e hav e use d evidenc e fro m visua l  reversibl e 
figure s (e.g. ,  th e Necke r  cube )  a s suppor t  fo r  th e 
theory-lade n natur e o f  observation .  W e agre e tha t 
thes e visua l  illusion s sho w tha t  th e sam e visua l  inpu t 
can giv e ris e t o differen t  phenomena l  experiences ,  bu t 
we d o no t  Uiin k ther e i s convincin g evidenc e Uia t  th e 
change s i n perceptio n ar e produce d b y schem a 
processes .  I n fact ,  th e relativel y involuntar y natur e o f 
th e perceptua l  reversal s sugges t  th e operatio n o f  visua l 
processe s a t  som e lowe r  leve l  o f  th e visua l  processin g 
system . 

Ambiguous pictures. Is there laboratory data that 
schemat a ca n literall y chang e th e perceptio n o f  di e 
world ? W e thin k ther e i s clea r  evidenc e o n thi s topi c 
fro m studie s o f  th e influenc e o f  prio r  knowledg e o n 
th e perceptio n o f  ambiguou s figures.  Leepe r  (1935 ) 
has show n tha t  previou s exposur e t o a n unambiguou s 
pictur e (ol d w o m a n o r  youn g w o m a n )  produce s 
dramati c difference s i n th e perceptio n o f  a n ambiguou s 
figure  (ol d woman/youn g woman ,  Boring ,  1930) .  Th e 
subject s giv e schema-consisten t  response s (i.e. ,  thos e 
tha t  ha d previousl y see n th e unambiguou s ol d w o m a n 
repor t  seein g a n ol d w o m a n whe n viewin g th e 
ambiguou s figure ,  an d vic e versa) .  Bugelsk i  an d 
Alampa y (1961 )  hav e show n tha t  providin g subject s 
wiUi  informatio n abou t  th e conceptua l  categor y o f  Ui e 
pictur e (e.g. ,  anima l  o r  human )  shift s th e percentag e 
of  subject s w h o se e eithe r  a  m a n o r  a  ra t  i n a n 
ambiguou s figure.  Thes e experiment s appea r  t o b e 
particularl y clea r  case s o f  th e impac t  o f  schemat a o n 
perceptio n since ,  wit h thes e pictures ,  th e experienc e 
i s no t  on e o f  conceptua l  interpretation ,  bu t  rathe r  o f 
havin g on e qualitativ e perceptua l  experienc e o r 
another . 

Top-down and bottom-up processes. There is 
an importan t  consensu s i n curren t  cognitiv e 
psycholog y tha t  perceptio n i s th e resul t  o f  th e 
confluenc e o f  top-dow n schema-base d informatio n an d 
bottom-u p sensor y informatio n (cf .  Lindsa y & 

Norman ,  1977 ,  p .  251 ;  McClellan d &  Rumelhart , 
1981) .  Al l  o f  th e experiment s discusse d abov e ar e 
example s o f  top-dow n influence s o n perception . 
However ,  not e a n interestin g featur e o f  thes e 
experiments .  I n ever y cas e Ui e stimulu s inpu t  wa s 
eiUie r  ambiguou s o r  degraded .  I f  Uier e i s a  clea r 
unambiguou s stimulu s i t  wil l  overrid e schema-base d 
information .  Thus ,  i f  someon e show s yo u a  bal l 
poin t  pe n an d tell s yo u i t  i s  reall y a  platypus ,  i t  stil l 
look s lik e a  bal l  poin t  pen .  O f  course ,  i t  i s  possibl e 
fo r  th e schema-base d processe s t o modif y th e 
interpretatio n (comprehension )  o f  an y give n perceptua l 
inpu t  Thus ,  th e physicist s hav e convince d man y o f  u s 
tha t  th e soli d object s aroun d u s ar e mosti y empt y 
space ,  bu t  w e stil l  perceiv e the m a s soli d objects . 

Overall ,  w e conclud e tiiat  th e evidenc e fro m 
cognitiv e psycholog y support s th e positio n tha t 
schemat a ca n influenc e perceptio n (i.e. ,  observation s 
ar e theor y laden) ,  bu t  tiiat  thi s occur s onl y fo r 
ambiguou s an d degrade d sensor y input . 

Evidenc e f ro m th e Histor y o f  Scienc e 

In the philosophy of science literature there are a large 
number  o f  historica l  case s Uia t  hav e bee n take n a s 
evidenc e t o suppor t  th e theor y ladennes s o f 
observation .  W e thin k Uia t  mos t  o f  thos e example s 
do sho w di e operatio n o f  schemat a o n psychologica l 
processe s suc h a s attentio n o r  interpretation ,  bu t  find 
onl y a  subse t  o f  example s tha t  see m clea r  case s o f 
schemata  operatin g o n perception . 

Early astronomy. The early history of 
astronomica l  observation s b y telescop e provide s man y 
goo d cases .  I n 161 0 Galile o first  turne d hi s telescop e 
on Satur n an d dre w wha t  h e observe d a s a  larg e spher e 
wit h tw o smalle r  sphere s o n eithe r  sid e o f  it .  Fo r  th e 
nex t  fift y  year s astronomer s continue d t o publis h 
drawing s o f  Saturn ,  mos t  o f  whic h sho w i t  wit h 
smalle r  satellite s o r  wit h handle s comin g ou t  o f  th e 
nort h an d souU i  pole s (Va n Helden ,  1974a) .  Finall y 
i n 165 5 Huygen s apparenti y ha d Ui e theoretica l  insigh t 
tha t  Satur n migh t  b e surrounde d b y a  thi n ring . 
Withi n a  fe w year s afte r  Huygen s publishe d hi s theor y 
most  asU"onomer s cam e t o se e Satur n wit h a  ring.  I n 
fact ,  on e astronomer ,  w h o wa s stil l  ti-ying  t o defen d 
hi s satellit e mode l  severa l  year s afte r  Huygen s 
announce d th e ring  model ,  admitte d tha t  h e n o w ha d 
troubl e no t  seein g a  rin g whe n h e wa s actuall y 
observin g Satur n (Va n Helden ,  1974b ,  p .  165) .  Thus , 
i n thi s on e historica l  episod e w e hav e evidenc e tha t  th e 
astronomers '  preexistin g schemat a (e.g. ,  tha t  planet s 
had satellites )  mad e i t  har d fo r  the m t o se e th e rings, 
and tiien  soo n afte r  Huygens' s "discovery "  th e n e w 
schema facilitate d th e perceptio n o f  th e rings. 

AnoUie r  cas e fro m earl y astronom y involve s di e 
Englis h asti-onomer' s Harriot' s  earl y drawing s o f  th e 
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moon.  Hi s initia l  drawing s o f  th e moo n sho w a 
confuse d jumbl e o f  lines ;  however ,  afte r  seein g a  cop y 
of  Galileo' s Sidereu s nunciu s wit h picture s o f  th e 
moon' s craters ,  Harriot' s  nex t  drawing s o f  hi s 
observation s o f  th e moo n als o sho w crater s (Bloom , 

1978) . 

N rays. Another interesting case comes from physics 
at  th e tur n o f  th e century .  Soo n afte r  th e discover y o f 
X rays a  Frenc h physicist ,  Ren e Blondlot ,  announce d 
th e discover y o f  N  rays.  Blondlo t  claime d tha t  N  rays 
wer e a  ne w for m o f  electromagneti c wave s tha t  coul d 
be detecte d b y sligh t  increase s i n th e brightnes s o f  a 
spari c arcin g acros s a  ga p (Nye ,  1980) .  Almos t  30 0 
paper s wer e pubhshe d b y abou t  10 0 differen t  scientist s 
workin g ou t  th e propertie s o f  N  ray s befor e a  ver y 
critica l  pape r  (Wood ,  1904 )  b y a n America n physicis t 
brough t  th e researc h t o a  halt .  Woo d mad e a  visi t  t o 
Blondlot' s la b an d reporte d tha t  Blondlo t  an d hi s 
assistan t  coul d stil l  observ e N  ray s eve n whe n th e 
apparatu s ha d bee n adjuste d s o tha t  n o N  rays  coul d 
have bee n emitted . 

I t  seem s t o u s tha t  dies e case s fro m th e histor y o f 
scienc e ar e example s o f  schem a processe s operatin g t o 
influenc e perception .  Not e tha t  i n al l  o f  thes e case s 
th e informatio n t o b e observe d i s degrade d o r  a t  th e 
ver y limit s o f  o f  detectability ,  jus t  a s woul d b e 
expecte d fro m th e experimenta l  wor k i n cognitiv e 
psychology .  I f  th e earl y astronomer s ha d bee n give n a 
Voyage r  2  photograp h o f  Saturn ,  the y woul d hav e 
seen a  rin g an d no t  satelUte s o r  handles . 

S c h e m a t a i n Attentio n 

Another psychological process that can be influenced 
by schema-base d processe s i s attention . 

Schema-inconsisten t  attention .  Ther e i s als o a 
literatur e showin g tha t  schema-inconsisten t 
informatio n attract s attention .  Severa l  studie s 
(Friedman ,  1979 ;  Loftu s &  Mackworth .  1978 )  o f  th e 
eye movement s o f  individual s lookin g a t  picture s 
sugges t  tha t  schema-inconsisten t  object s (e.g. ,  a n 
octopu s i n a  barnyar d scene )  ar e give n mor e attentio n 
(longe r  fixations )  tha n ar e schema-consisten t  object s ( a 
co w i n a  barnyar d scene) . 

Thus ,  overal l  ther e seem s t o b e goo d evidenc e tha t 
schema-base d processe s ca n direc t  attentio n towar d 
schema-relevan t  informatio n an d tha t  schemat a ca n 
for m a  backgroun d i n whic h schema-inconsisten t 
informatio n attract s attention . 

Evidenc e fro m th e Histor y o f  Scienc e 

Schema-directed attention. There are a large 
number  o f  case s i n th e histor y o f  scienc e wher e theor y 
lead s a n investigato r  t o pa y attentio n t o somethin g 
tha t  woul d no t  otherwis e b e noticed .  Fo r  exampl e i t 
i s  know n (Hetherington ,  1988 )  tha t  man y astronomer s 
had photographe d Neptun e befor e i t  wa s officiall y 
discovered .  However ,  i t  wa s onl y afte r  theory-base d 
calculation s ha d suggeste d th e locatio n o f  a n unknow n 
plane t  tha t  Johan n Gall e carefull y examine d th e 
appropriat e regio n o f  th e sk y an d mad e th e discovery . 

Schema-inconsistent attention. Kuhn (1962, 
ch.  6 )  ha s pointe d ou t  th e importan t  rol e tha t  a  well -
develope d theor y play s i n directin g attentio n t o dat a 
tha t  i s  inconsisten t  wit h th e theory .  Thus ,  i t  wa s 
onl y withi n th e contex t  o f  th e well-develope d theor y 
of  Newtonia n mechanic s tha t  scientist s wer e abl e t o 
notic e th e smal l  inconsistencie s i n th e orbi t  o f 
Neptun e tha t  le d t o th e discover y o f  Uranus . 

Evidenc e fro m Psycholog y 

Schema-directed attention. There is a large 
experimenta l  Uteratur e showin g tha t  subject s ca n direc t 
attentiona l  resource s t o schema-relevan t  aspect s o f  a 
perceptua l  arra y (cf .  Johnsto n &  Dark ,  1986) .  Fo r 
example ,  Neisse r  an d Beckle n (1975 )  hav e show n tha t 
i f  peopl e vie w overlappin g films  o f  tw o differen t 
event s (e.g. ,  a  basketba U gam e an d a  han d game )  o n 
th e sam e saeen ,  the y ca n focu s attentio n o n on e o f  th e 
tw o event s an d respon d t o th e schema-relevan t  event s 
almos t  a s wel l  a s i f  th e othe r  even t  wa s no t  present . 
When attentio n i s focuse d o n th e on e even t  ther e i s 
littl e awarenes s o f  informatio n fro m th e othe r  event . 
Thus ,  i f  ther e i s som e schema-base d reaso n fo r  payin g 
attentio n t o a  particula r  aspec t  o f  th e world ,  i t  woul d 
appea r  tha t  peopl e ca n direc t  thei r  attentio n t o thes e 
schema-relevan t  â )ects . 

Schemat a i n Comprehens io n an d 

Interpretatio n 

The most important role of schemata in the process of 
scienc e i s i n th e are a o f  comprehensio n an d 
interpretation .  On e o f  th e majo r  area s o f  agreemen t  i n 
modem philosoph y o f  scienc e an d contemporar y 
cognitiv e psycholog y i s tha t  tw o peopl e ca n hav e ver y 
differen t  cognitiv e interpretation s fo r  th e sam e data . 

Evidenc e fro m Psycholog y 

Schema vs. nonschema. There are a number of 
experiment s tha t  sho w th e rol e o f  schemat a i n 
comprehensio n b y contrastin g th e comprehensio n o f 
informatio n wit h an d withou t  a n appropriat e schem a 
For  example ,  Bransfor d an d Johnso n (1972 )  foun d tha t 
subject s listenin g t o a n obtusel y writte n passag e 
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showe d m u c h highe r  comprehensio n an d memor y 
when give n informatio n abou t  th e topi c (e.g. ,  "th e 
paragrap h yo u wil l  hea r  wil l  b e abou t  washin g 
clothes" )  tha n whe n no t  give n th e informatio n abou t 
th e topic .  I n anothe r  stud y Bransfor d an d Johnso n 
(1973 )  showe d tha t  comprehensio n an d memor y fo r 
apparentl y anomalou s sentence s (e.g. .  "Th e note s wer e 
sou r  becaus e th e sea m wa s split" )  wa s considerabl y 
improve d whe n a n appropriat e schem a wa s supplie d 
(e.g. ,  bagpipes) . 

Alternate schemata. Another aspect of schema-
base d comprehensio n occur s whe n th e dat a ca n suppor t 
tw o alternat e interpretations .  Anderson ,  Reynolds , 
Schallert ,  an d Goet z (1977 )  investigate d th e 
comprehensio n an d memor y o f  a n ambiguou s passag e 
(playin g card s vs .  musi c rehearsal )  b y musi c educatio n 
major s an d b y nonmusi c majors .  The y showe d tha t  th e 
backgroun d schem a hel d b y th e tw o group s le d t o ver y 
differen t  interpretations .  A  serie s o f  multipl e choic e 
question s showe d tha t  th e musi c major s interprete d th e 
passag e i n a  schema-consisten t  wa y a s a  passag e abou t 
a musi c rehearsa l  whil e th e nonmusi c major s 
interprete d th e sam e passag e a s bein g abou t  a  car d 
game. 

Vosniado u an d Brewe r  (1992 )  hav e investigate d 
youn g children' s belief s abou t  th e shap e o f  th e earth . 
They hav e show n tha t  mos t  ver y youn g childre n (3- 5 
yrs. )  believ e tha t  th e eart h i s fla t  an d then ,  unde r  th e 
impac t  o f  informatio n fro m adult s tha t  th e eart h i s 
round ,  com e t o develo p a  variet y o f  theorie s abou t  th e 
shap e o f  th e earth .  Th e Vosniado u an d Brewe r  dat a 
sho w tha t  earl y elementar y schoo l  childre n hol d a  wid e 
rang e o f  models .  S o m e childre n believ e tha t  th e eart h 
i s a  disc ,  som e tha t  i t  i s a  hollo w sphere ,  som e tha t  i t 
i s a  sphere ,  an d som e tha t  ther e ar e tw o earths ,  a  fla t 
one peopl e liv e o n an d a  roun d on e u p i n th e sky . 
Thes e result s sho w tha t  childre n ca n hol d ver y differen t 
interpretation s fo r  th e sam e se t  o f  data . 

Thus ,  i t  appear s tha t  schemat a ca n serv e t o provid e 
an interpretatio n fo r  previousl y uninterpretabl e 
informatio n an d tha t  alternat e schemat a ca n b e applie d 
t o th e sam e information . 

Example s f ro m th e Histor y o f  Scienc e 

Schema vs. nonscbema. One of the major roles 
of  scientifi c  theorie s i s t o provid e explanation s fo r 
previousl y unexplaine d information .  Thus ,  befor e th e 
theor y o f  plat e tectonic s wa s developed ,  th e shape s o f 
th e wes t  coas t  o f  Afric a an d th e eas t  coas t  o f  Sout h 
Americ a wer e though t  t o b e du e t o rando m historica l 
events ;  however ,  afte r  th e theor y wa s accepte d th e 
complementar y shape s o f  thes e continent s wa s 
interprete d a s evidenc e fo r  continenta l  drif t  (Hallam , 
1973) . 

Alternat e schemata .  M u c h o f  th e histor y o f 
scienc e involve s debate s abou t  th e theoretica l 
interpretatio n o f  a  particula r  se t  o f  data .  O n e o f  di e 
most  obviou s case s i s Ch e differentia l  interpretatio n o f 
th e motio n o f  th e sola r  object s withi n a  Copemica n o r 
nonCopemica n theoretica l  framewor k (Kuhn ,  1957) . 

Schemat a i n M e m o r y 

Another psychological process where schemata play a 
larg e rol e i s memory .  Thi s i s a n are a tha t  ha s bee n 
extensivel y studie d i n cognitiv e psycholog y bu t  rarel y 
mentione d b y philosopher s o f  science . 

Evidenc e f ro m Psycholog y 

There are many studies of the role of schemata in the 
memory proces s (se e Brewe r  &  Nakamura ,  1984 ,  fo r  a 
review) .  Thes e studie s sho w that :  (a )  informatio n tha t 
instantiate s a  schem a i s  bette r  recalle d tha n 
informatio n tha t  doe s not ;  (b )  schema-relate d 
informatio n i s bette r  recalle d tha n schema-irrelevan t 
information ;  an d (c )  informatio n tha t  doe s no t  fit  a 
schema tend s t o b e distorte d i n recal l  t o b e consisten t 
wit h th e schema . 

Example s f ro m th e Histor y o f  Scienc e 

There are many examples in science where the 
subsequen t  descriptio n o f  a  publishe d experimen t  o r 
finding  doe s no t  agre e wit h th e original .  Fo r  example , 
i n a n influentia l  articl e o n th e impac t  o f  languag e o n 
thought ,  Whor f  (1940/1956 )  give s th e numbe r  o f 
word s fo r  sno w i n Eskim o a s eithe r  3  o r  7 .  Marti n 
(1986 )  ha s show n tha t  ther e ar e publishe d account s 
tha t  pu t  th e numbe r  a s hig h a s 100 . 

Harri s (1979 )  ha s show n tha t  secondar y account s o f 
a widel y cite d stud y b y Watso n an d Rayne r  (1920 )  o n 
th e classica l  conditionin g o f  a  chil d sho w dramati c 
distortions .  Coope r  (1935 )  ha s show n simila r 
distortion s i n account s o f  Galileo' s (purported ) 
experimen t  wit h fallin g object s fro m th e Towe r  o f 
Pisa . 

I n a  recen t  pape r  Vicent e an d Brewe r  (1993 )  argu e 
tha t  sinc e i t  i s  eas y fo r  a  reade r  t o chec k origina l 
source s an d sinc e ther e i s a  scientifi c  nor m tha t 
require s accurat e reportin g o f  experimenta l  work ,  i t  i s 
unlikel y tha t  thes e error s ar e deliberat e an d instea d i s 
mor e likel y tha t  the y ar e du e t o schema-base d memor y 
error s o n th e par t  o f  scientists .  Vicent e an d Brewe r 
provid e empirica l  evidenc e fo r  thi s hypothesis .  The y 
sho w tha t  ther e hav e bee n a  larg e numbe r  o f  error s i n 
th e citatio n o f  a  particula r  experimen t  b y d e Groo t 
(1965 )  o n m e m o r y b y ches s master s fo r  ches s 
positions .  The y sho w tha t  mos t  o f  thes e error s hav e 
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tende d t o b e schema-base d an d tha t  whe n 
undergraduate s rea d th e origina l  account s o f  thi s 
experimen t  an d ar e aske d t o recal l  it ,  thei r  memor y 
error s reproduc e almos t  al l  th e error s foun d i n th e 
publishe d literature . 

Th e consistenc y betwee n th e schema-memor y 
researc h an d th e analysi s o f  th e publishe d literatur e 
suggest s tha t  ther e ar e stron g schem a effect s a t  wor k 
i n th e memor y proces s o f  scientists .  I n fact ,  i t  ma y 
be,  a s Kuh n argues ,  tha t  scientist s wit h differen t 
theorie s liv e i n "differen t  worlds, "  bu t  perhap s th e 
differen t  world s ar e th e differen t  world s a s interprete d 
an d remembere d b y th e scientist s wit h differen t 
thewies . 

Imp l i ca t ion s fo r  th e Ph i l osoph y o f 

S c i e n c e 

Theory-Laden Observation 

It seems to us that our analysis of the experimental 
and historica l  evidenc e converge s o n a  clea r  accoun t  o f 
th e rol e o f  theorie s i n observation .  Ther e i s 
convincin g evidenc e tha t  theorie s ca n influenc e 
perception ,  s o th e evidenc e support s th e Hanso n an d 
Kuh n positio n agains t  th e earlie r  positivis t  view s tha t 
sensor y dat a provide s a n unassailabl e basi s fo r  science . 

However ,  th e evidenc e als o suggest s tha t  top-dow n 
influence s o n perceptio n ar e onl y stron g whe n th e 
incomin g sensor y inpu t  i s wea k o r  ambiguous .  Thus , 
i n case s wher e th e bottom-u p sensor y evidenc e i s 
stron g an d unambiguou s ther e i s littl e evidenc e tha t 
theor y ca n overrid e observatio n an d s o th e evidenc e 
doe s no t  suppor t  th e stron g for m o f  th e theory-lade n 
positio n tha t  i s sometime s attribute d t o Hanso n an d 
Kuhn .  Thi s top-down ,  bottom-u p synthesi s seem s t o 
us t o b e a  resolutio n o f  th e issu e tha t  i s consisten t 
wit h th e experimenta l  an d historica l  evidenc e an d on e 
tha t  i s  consisten t  wit h th e belief s o f  mos t  workin g 
scientists . 

L im i te d F o c u s o n tii e Psychologica l 
Proces s o f  Observatio n 

The other major conclusion we draw from our analysis 
i s tha t  previou s discussion s o f  th e theory-lade n natur e 
of  observation s hav e adopte d a  muc h to o Umite d vie w 
of  th e menta l  processe s involve d i n science .  Fo r 
exampl e bot h Kuh n (1962 ,  ch .  10 )  an d Hanso n (1958 . 
p.  5 ,  7 )  discus s th e exampl e o f  a  Copemica n an d a 
nonCopemica n lookin g a t  th e su n an d argu e tha t  the y 
woul d se e differen t  things .  Ou r  analysi s suggest s tha t 
the y woul d hav e th e sam e perceptua l  experience ,  bu t 
woul d interpre t  th e informatio n differentiy . 

Our  mor e detaile d analysi s o f  th e psychologica l 
processe s involve d i n carryin g ou t  scienc e sugges t  tha t 

th e wor k i n th e philosoph y o f  scienc e ha s focuse d to o 
strongl y o n perception .  W e sho w tha t  theor y ca n 

influenc e a  wid e variet y o f  psychologica l  processes -
perception ,  attention ,  comprehensio n an d memory .  I n 
interpretation ,  an d memory ,  theor y ca n overrid e 
sensor y information ,  eve n whe n th e sensor y 
informatio n i s  strong .  Ou r  wor k suggest s tha t  i t  i s 
possibl e t o carr y ou t  muc h mor e precis e investigation s 
int o th e rol e o f  theor y i n th e scientifi c  process . 
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