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I'.ir.i 1 Ic Is hi-Lwi'Cn di'Linct ri-nii>n:. .lie intrin>'i"R. 
They suRgoK t  previousl y nnsiispoctct i  unities .  Fo r 
inst.imo ,  tli c  parallel s .iinon n tli c  law s o f  railintion , 
magnetism ,  an d electricity .  O f  course ,  w o ma y 
impos e . 1 paralle l  upo n tw o region s suggestin g a n 
inirea l  unity .  Fo r  in s t a m e ,  parallelin g law s o f 
historica l  developmen t  an d liiima n socia l  organizatio n 
alon g tli e line s o f  biologica l  evolutio n suggest s a n 
tmrea l  unit y betwee n culture ^  an d biology .  Thus , 
parallel s sugges t  unities ,  hu t  th e unitie s shoul d 
alway s b e approache d wit h a  questioning-attitude . 
Tt  i s  wit h thi s altitud e tha t  1  wis h t o approac h 
th e paralle l  hypothese s presente d b y E.I) ,  llirsch ,  Jr. , 
and E.ll .  Gombricl i  abou t  th e histor y an d psyciiolog y 
of  verba l  an d pictoria l  representation ,  respectively . 
Tli e p.lralle l  aspec t  o f  thes e hypothese s r.'ii-S e iiii)>or -
tan t  <iuestlon s aboii t  cognitiv e processe s connecte d 
wit h verba l  an d pictoria l  structures :  I s ther e on e 
cognitiv e proces s underlyinj ;  rcsulin g worif s an d seein g 
pictures ? D o reailin g an d seein g picture s appea r  t o th e 
min d i n th e sam e way ? 

I f  w e syntlu>si7. e tli c  wor k o f  llirsc h an d Coinbrich , 
we arriv e a t  yes-answer s t o bot h questions .  Thi s 
resul t  i s  surprising .  I t  counter s th e coirwim n 
assumptii> n tha t  verba l  an d pictoria l  representatio n 
ar e ver y differen t  niorle s o f  co^;nition .  Th e o  L<l  sayin g 
" a pictur e I s wort h a  1,00 0 words "  may b e literally 
true .  Picture s may b e dens e version s o f  writte n verb -
al  representations .  So ,  thinkin g pictoriall y  an d 
thinkin g verball y may b e on e menta l  process .  This , 
then ,  i s th e purpos e o f  my p.'iper :  t o rais e question s 
abou t  a  possibl e unit y betwee n picturin g an d verbal -
isin g suggestt' d b y parallel s i n th e wor k o f  Combric h 
and llirsch . 
1.  llirsc h o n Composition : 

llirsc h ar.ks :  ar e ther e universa l  rule s fo r 
composition ? Hi s answe r  involvi s ilevelopin g a  theor y 
oi  th e psycholog y o f  readin g ani l  applyin g thi s theor y 
t o th e bisti>r y o f  compositio n an d th e process  o f 
reading .  Th e histor y o f  writte n languag e progresse s 
towar d increadin g readability .  Th e mor e easil y a 
passag e ca n b e read ,  th e mor e readabl e i t  is .  Th e 
le.s s tim e on e ca n se e throug h a  passage ,  a s i t  were , 
th e mor e eas y i t  i s  t o road .  Thus ,  principle s o f 
style—develope d b y a  proces s o f  tri. i  l-and-erro r 
throughou t  th e histor y o f  writing--ten d towards 
'economy' ,  'simplicity' ,  'variet y withi n unity'.. . 
fo r  tli e purpos e o f  conveyin g th e author' s though t 
(includin g intentionall y obscur e an d comple x thought) . 
I n short :  "...relativ e readabilit y  i s  a n intrinsi c 
and trul y universa l  nor m o f  writing". ' 

Thi s thesi s o f  th e universalit y o f  th e goa l  o f 
increadin g rcad.ibilit y  i s intertwine d w i  tl i  th e liypo -
thesi s o (  "linguisti c universals" .  Th e minr i  fuocess -
es al l  writte n text s i n th e sam e way .  I'o r  instance , 
th e min d look s fo r  pattern s tb.i t  whe n no t  fiMin< l  lea d 
t o uncertainty ;  an d whe n to o ofte n foun d lea d t o 
inattention : 

To avoi d v.asielu l  attentio n shifts ,  th e 
verba l  them e o f  on e phras e mus t  b e simila r 
t o th e tluMn e o f  th e preceilin g phrase .  Th e 
expectancie s se t  u p b y on e phras e shoul d b e 
fulfille. l  i n th e next... ^ 

At  thi s point ,  th e reade r  may wonde r  ho w verba l 
pattern s appea r  i n th e mind ? D o the y appi-i r  a s word -
like ? Ilirscl i  ha s a  provokin g ansvjer .  Th e short -
ter m memor y holrl s verba l  pattern s almos t  literally . 
Conse(|ueu t  ly ,  th e short-ter m memor y whic h come s int o 
immediat e contac t  wit h th e page ,  look s to r  similarit y 
i n verba l  pattern s fo r  cas e o f  retention .  However , 
th e long-ter m memor y contain s semanti c content s an d 
recall s th e meaning s throug h seekin g themati c repre -
sentation s o r  label s tha t  surroun d th e meanings . Frim i  thi s differenc e i n th e way s ;;hor t  an d long-ter m 

memory proces s verba l  patterns ,  tw o consequence s 
occu r  fo r  th e readin g o f  texts :  l)Tli e shr)rt-ter m 
memory b{̂ s t  operate s (u i  c  Iauses--discrcL e unit s o f 
verba l  pattern s tha t  rccur r  i n th e ter.t . 

Readabilit y  i s enli.ince d whe n closur e i s 
rapi d .in d stable ,  simr -  rapi d am i  stabl e 
closur e greatl y reduce s bot h processin g 
tim e an d th e burde n o n short-ter m memory. 3 

2)Th e long-ter m memor y i s stimulate d b y label s o r 
"themati c tags' '  tha t  refe r  t o a  variet y o f  specifi c 
ways o f  verb a I  i/ ,  i  n g meanings . 

Sinc e th e meanin g o l  th e whol e discours e 
(remembere d .in d expected )  i s mainl y 
store d I n , 1 nontemporal ,  non l  ingu i  s  t  i c 
form ,  th e write r  wil l  assis t  th e reade r 
by continuall y repi.Uin g n  rathe r  smal l 
number  o l  themati c tag s whic h represen t 
tha t  rememberei l  (an d expected )  holisti c 
meaning... ^ 

I n short ,  th e proces s o f  readinginvolve s th e 
applicatio n o f  nonlinguisticall y store d scmonti c 
content s t o verba l  pattern s ttio t  rcc/tiir c fcprtitio n 
fo r  stora/; e i n t/i e slmrt-Lcr m rnvmniry.  Uitliiiii t 
en»Migl i  rcpctiti(} n o f  vcrhn l  pnLCcrns ,  th e short -
ter m memor y canno t  gras p th e tex t  i n orde r  t o trans -
fe r  th e sema?iti c ciuitent s t o th e huig-tc-n n meiii<»ry . 
However ,  wit h to o muc h repetitii»n ,  th e min d lose s 
attention .  Likewise ,  withou t  th e us e o f  labels , 
semanti c content s canno t  b e rea l  le d fo r  applicatio n 
t o specifi c  verba l  patterns ;  bu t  wit h th e us e o f 
to o man y label s to o often ,  semanti c content s becom e 
.lulled . 

llirsch' s theor y o f  readabilit y  may b e extrapol -
ate d t o a  theor y o l  bo w thought s appea r  i n th e mind : 
how doe s th e miml' s ey e se e thoughts ? We thin k wit h 
nonlingui s t  i c  semanti c contents .  Th e mlntl' s  ey e 
see s nothing ,  bu t  th e mind' s 'hands '  shap e semanti c 
contents .  Word s stimulat e an d simulat e nonlinguisti c 
thinking .  Fo r  instance ,  readabilit y  depend s upo n 
strikin g a  balanc e betwee n th e us e o f  themati c tag s 
and specific ,  riiurrent ,  verba l  patterns :  themati c 
tag s se t  u p a  contex t  o T expectations ,  an d recurren t 
verba l  pattern s full{ I  am i  modif y thos e expectations . 
Thi s wa y o f  s  truclvi r  i  ui ;  ti-xt s simulate s th e proces s 
(i f  specifyin g an d modifyin g genera l  meanings :  ou r 
thinkin g involve s th e formatio n o f  genera l  theme s 
tiia t  ar e applie d t o specifi c s  i t  uations--an d so , 
thinkin g i n 'theraala '  involve s settin g u p expectation s 
tha t  whe n unsatisfie d li'ad s t o th e refashionin g o f 
thos e 'tluMiiata' .  Thus ,  th e mor e reailabl e a  tex t  i s 
th e mor e recognizabl e i s it s  illusio n o f  thought -
processes :  th e formatii m an d refashionin g 'i f  semanti c 
world s o r  themata . 

I n short ,  my extrapolatio n o f  llirsrh' s theor y o f 
readabilit y  t o cognitiv e processe s i s this :  tliinkin g 
may b e a  nonlinguisti c process  o f  whic h verba l  pattern s 
provid e a n illusion :  th e greate r  th e illusion ,  th e 
more readabl e th e text--tlu '  mor e transparen t  th e 
meanin g o r  thougiit .  Thoug h w e don' t  thin k jj |  words , 
we thin k wit h words :  words ,  b y simulatin g cognitiv e 
processes ,  provid e a  trac k fo r  directin g an d improvin g 
our  cognitiv e processes . 

1 wil l  com e bac k t o thi s theor y o f  th e illusor y 
natur e o f  verba l  representatio n afte r  turnin g t o 
Gombrich' s paralle l  discussio n o f  th e representativ e 
natur e o f  pictoria l  illu;ion . 
2.  Combric h o n Pictoria l  Representation : 

Most  peopl e assiim e tha t  lookin g a t  rea l  objects 
i s radicall y differen t  fro m lookin g a t  pictures . 
Combric h ha s taugh t  u s tha t  thi s natirra l  wa y o f 
thinkin g abou t  picture s i s mistaken .  Th e menta l 
proccssc' S involvet l  i n lookin g a t  picture s an d object s 
ar e th e same :  bot h involv e epxecta t  ions ,  corrobor -
ations ,  an d counter-expiHtation s .  Thi s surprisin g 
the<ir y o f  th e cognitiv e proct-sse s involve d i n percep -
tio n provoke s th e question ;  ho w d o w e eve r  tel l  th e 
differenc e betweee n Picture s an d objects ? Th e 
answer  i s obvious :  whe n yo u tr y t o pu t  you r  hea d throug h a  paintin g o f  a n ope n window ,  th e canvas s 
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or  wal l  get s i n th e way : 
...w e stil l  experienc e snm e kin d o f  illusio n 
when w e se e a  pictur e o n a  wal l  o r  i n a  boo k 
--fro m a  point ,  tha t  is ,  wher e tli e perspec -
tiv e shoul d g o wrong .  Her e a s alway s w e 
firs t  rea d th e picture -  fo r  ci'tisistency , 
and thi s consistency ,  th e interactio n n l 
clues ,  i s  no t  wholl y upse t  b y ou r  changin g 
viewpoint .  Th e paintin g ma y ceas e t o b e 
consisten t  wit h th e worl d jroun d it ,  bu t 
i t  rcamin s clo t̂-l y  kni t  withi n it s ow n 
syste m o f  references. ^ 

I  wan t  t o explai n Combrich' s theor y i n som e 
<lctail--i n orde r  t o brin g ou t  it s parallel s wit h llirsch' s 
clieory .  I n seein g pictures ,  accordin g t o Gombricli , 
nur  mind s matcl i  th e conventionalize d mode s o f  rep -
resentin g realit y agains t  th e picture ;  an d matc h 
th e pictur e agains t  reality .  Ou r  mind s tes t  th e 
degre e o f  recogni;^3bi l  it y  o f  th e picture .  Moreover , 
th e histor y n f  pictoria l  representatii> n i n ar t  i s 
a liisLor y o f  makin g .lu d mntching .  Th e cognitiv e pro -
ces s o f  makin g an d mnlihin g h.i s a n overflo w int o th e 
natur e i» f  veritlica l  perception ;  w e fint i  th.'i t  veri -
dica l  perceptio n als o involve s makin g .un l  iiiatchiiig . 
Jus t  a s i n paintin g pictures ,  artist s us e conventiona l 
schemat a a s hyp<ithese s abou t  ho w w e se e reality ,  s o 
to o i n attemptin g t o se c object s an d event s i n th e 
rcii l  world ,  <)u r  min d employ s hypothetica l  schemat a 
tha t  ar e oitlie r  corroborate d o r  refute d b y reality : 

I t  i s  th e powe r  o f  expectatio n rathe r  tha n 
th e powe r  o f  conceptua l  knowledg e tha t 
mol<l s wha t  w e se c i n lif e n o les s tha n 
i n art...Ever y tim e w e sca n th e iH-tanc e 
we someho w compar e ou r  expectation ,  ou r 
projection ,  wit h th e incomhi g message . 
...Her e a s alway s i l  remain s ou r  tas k t o 
kee p ou r  guesse s flexible ,  t o revis e the m 
i f  realit y appear s t o contradict ,  am i  t o 
tr y agai n fo r  a  hypoihesi s tha t  mig.h t  fi t 
th e data.< > 

Uy no w th e thesi s o f  th e inferentia l  natur e o f 
perceptio n i s well-known .  However ,  thi' ,  thesi s 
raise s a n importan t  hu t  unakse d tuiestio n abou t  th e 
natur e o f  menta l  representations :  ho w doe s th e mind' s 
eye se e th e correctio n o f  false  visua l  hypotheses ? 
Does th e min d se e piiLure s tha t  ar e redrawn ? 

For  theoretica l  reason s th e answe r  i s no :  th e 
mind' s ey e see s nothing ;  railu-r ,  th e mind' s hand s 
reshap e nonvisuali/.c d hypothese s abou t  tli e world . 
Give n Combrich' s theor y tha t  pictoria l  representatio n 
has a  histor y becaus e th e min d make s an d matche s 
visu.i !  scheriiaL a agains t  reality ,  i t  follow s tha t  th e 
vir.ua l  schemat a teac h u s ho w t o see : 

...Th e wis h t o fin d ccui f  irma t  io n o f  som e 
new experimen t  may mak e th e pr<»gressiv e 
suggestibl e an d ma y thu s facilitat e th e 
artist' s  tas k o f  iiiodifyio g hi s code...w e 
genuinel y recogniz e pictoria l  effect s i n 
th e worl d aroun d us ,  rathe r  tha n th e fam -
ilia r  siglit s  o f  th e w<irl d i n pictures. ' 

The fac t  tha t  picture s sometime s teac h u s ho w t o 
see ,  falsifie s th e commonl y liel d thesi s tha t  i n 
paintin g w e cop y ou r  interna l  three-dimensiona l 
menta l  picture s ont o a  two- d iiiien-.iona l  plane .  N o 
riTognitio n o f  realit y coul d h( -  possibl e i f  w e wer e 
onl y copyin g ou r  menta l  linage s whe n w e paint--wt ' 
couli l  onl y se e reflection s o f  ou r  mind s rathe r  tha n 
reflecti.in s o f  realit y (an d reflection s o f  ar t  i n 
reality) .  Since  painte d image s o f  realit y bot h 
thn-eiv e an d infor m th e eye^ ,  vj e lear n ho w t o se c realit y 
by i;a y o f  tc'tin g ou r  pictoria l  representation s an d 
Uiuivisii a I  ize d Interna l  (mental )  schemat a infonnin g 
our  visua l  expectation- ,  agains t  reality .  When 
'introspecting '  upo n th e proces s o f  correctin g 
n«'nta l  schemata ,  thoug h w e 'sec '  nothing ,  w e fee l 
th e impa (  t .  o f  ou r  mind' s hand s reshapin g thos e non -
visualize d sclu'niac a tha t  rese t  ou r  expectation s abou t 
visua l  reality . 

At  thi s point ,  ou< -  ma y wonder :  d o w e eve r  hav e 
menta l  images ? Takin g of f  fro m Ci>mhrich' s theor y 
o(  makin g pictoria l  •. (  Iiem.it a an d matchin g the m agains t 
realit y lo r  recogni, -  di i  I  i  ty ,  I  hypothesiz e tha i  w e 
lear n t o hav e menta l  image s b y introjectin g visual -
i  zei l  pictoria l  schemata .  Th e mind' s ey e i s a 
constrin t  dcrivei l  fro m seein g representationa l 
pictures .  Consc-quen L 1  y ,  ther e i s n o natura l  wa y o f 
seein g reality :  n o fixe d r<-|iertoir e o f  menta l 
image s tha t  w e attemp t  t o impos e upo n reality . 
Rather ,  w e lear n t> > se c realit y i n specifi c  way s 
throug h th e constructio n an d testin g o f  visiializee l 
hypothese s o r  pictures .  Wc lear n t o hav e differen t 
form s o f  menta l  image s b y intrt t  je c t  in g differen t 
s< hem a t a . 

I n short ,  i f  w c coul d construc t  a  catner a fo r 
takin g picture s o f  menta l  images ,  w e woul d onl y se e 
copie s o f  introjecte d pictures .  When th e min d i s 
activel y sr-cing--prt>bin g reality--i t  t̂ mploy s non -
visualize d projecti(Ui s o f  reality :  th e min d 'feels ' 
realit y wit h 'menta l  shapes '  tha t  ar c refashione d b y 
th e wa y o f  th e proces s o f  makin g an d matching . 
3. Parallels between Reading and Secing-Pictures: 

For  th e sak e o f  brevity ,  1  tabulat e th e parallel s 
betwee n llirsc h an d Cimibrich : 
juestions/Answer s 

How doc s th e histor y o f 
progri-ss ? 
I! y makin g an< l  matdiin g schemat a 
Cor 

lirsc h 

:ompos ition 

readabiIity, 

How cl o w c reae l 
se e 

li y  testin g anticipation s 
agains t  L  . .  . 

texts ? 

text . 

-Rxtrapolation s 

How do th e menta l  content s o f  I 
appea r  i n th e mind ? rvcrbal / 

They appea r  as _ 
(schemata) . 

content s (uin-linguis -
ii c 

Gombricl i 

pictures 

recogn-
izabllity . 

pictures ? 

picture. 

pictorial / 
schemat a 

non-
'isua1ize d 

Ihn o doe s th e min d correc t  it s internrt l  schemata ? 

li y  matchin g it s schemat a 
agains t  introjecte d . uerba1 /  |  pictorial / 

representations . 

Thes e paralle l  questifui s an d these s promp t  th e ide a 
of  a  singl e proces s informin g th e tw o distinc t  areas . 
It. Is there a common psyrluilogj ca 1 process for reading 
and seclng-pictures? : 

I'lii s  question ,  suggeste d b y th e paralli-l s  betwee n 
llii'scl i  an d Gonibrich ,  involve s searchin g fo r  a  singl e 
ini-nt a I  proces s fo r  th e representatio n o f  realit y 
throug h word s an d throug h pictures .  Thougj i  bot h 
form s o f  represeiua t  loii--word s an d ]iirtures--hav e 
liifferen t  manner s o l  re(eirin g L o reilily ,  w e wonde r 
whethe r  the y ar e graspe d an d use d b y th e min d i n on e 
way wit h on e menta l  oper.ition .  To r  instance , 
accordin g t o Nelso n ilooiiman'' ,  thoug h picture s am ! 
word s ar e non-notaliona 1 (i.e .  unlik e musica l  score s 
wher e eac h not e o n a  scal e stand s fo r  a  specifi c 
sinind )  ,  hu t  weird s no t  picture s ar e syntacticall y 
and semanticall y el i  f  f  eren t  iate d .  I n plai n words , 
word s ar e distinc t  an d refe r  L "  di-.tinc t  re|',ion s o f 
reality ;  bu t  picture s contai n foiaii s  tlia i  merg e an d 
refe r  t o overlappin g area s o f  reality .  However , 
th e questio n w e as k her e -.eck s t  r i  uncove r  a  common 
menta l  proces s fo r  graspin g th e ver y differen t 
symbi>li c system s o f  word s am i  pictines .  Ho w 
coul d thi s common niiiita l  proces s work ,  i f  i t  wer e 
t o exist ? 
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Tli e ciignitiv o tnntoiiL s o l  mim l  .iic -  iioniijinb n 1  i c 
and mmrcprpsontn t  ivo .  Ou r  mind s .sli,i|> r  i(r .  cunlciiC n 
by simulcant-iMisl y in l  roji' c  t  inj ;  iin d ii i  i d j i  c  Liiii' , 
verba l  o r  p ic tmin l  p.iLtrrns .  Ou r  mind s |)riij<' c I 
slinpc s upo n realit y llia t  .ir e ptrcepln a 1  l y refine d 
by th e us e o f  Intr o jeeLe d pictori.i l  s < liemal a .nu l 
counter-expecte d verball y code d perception'; .  Il u 
flexibl e menta l  fiehl s o f  ou r  niinil s  tak e o n in i  reaa -
in R representativ e conten t  tbroupl i  nsinp ,  mismatche s 
of  introjcctc d verbal/pictoria l  sclic-in.il.i ,  an d mis -
inatclic s o f  reality ,  t o reshap e til e iiienL.i l  fii'lds . 

I n Slim :  syntbe s iuinj ;  th e theorie s o l  llirsc b 
and Gombric h permit s u s t o see k fo r  a n unifie< l 
menta l  proces s fo r  thinkinp ,  an d siciu); .  The -  proces s 
may b e this :  We prob e realit y wit h simulation s o f 
thinking--words--an d simulation s u T rcaIity-scen- -
picLures .  Thes. e probe s nccu r  i n th e titin d a s pru -
jecti' d nonsyiiilit) !  i o field s an d appea r  L< > Lb e miiul' s 
ey e a s inCrojecte d verba l  patti-rn s an d pictoria l 
schemes .  1 t  i s  eas y t o confus e Lb e inLrojecte d 
content s o f  ou r  min d vjitl i  th e actua l  meni.i l 
processe s o f  tbinkinR/secinj; :  Ch e proces s n f 
holdin g an d shapin g content s wit h oyn -  miiul' s  'hands' . 
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