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Though t  Sequence s an d 

The Language of Consciousness 

Benny Shanon 
Departmen t  o f  Psycholog y 

The Hebre w University ,  Jerusalem ,  Israel . 

Conside r  th e followin g episode ,  t o b e referre d t o a s 
(1) : 

It Is early evening. I am on my way back from the 
supermarket ,  an d I  pas s throug h a  smal l  publi c 
garden .  "I t  i s  a  sham t  tha t  I  canno t  pic k som e 
flower s fo r  H .  ,  becaus e i t  i s  dark, "  I  thin k t o my -
self .  I t  occur s t o me ,  however ,  tha t  "bu t  i t  i s 
possibl e t o buy "  (flowers ,  tha t  is ) ,  an d I  not e tlia t 
"sh e wil l  enjo y me bringin g he r  some" .  Consequently , 
I  decid e t o "buy" ,  I  tur n bac k an d I  g o bac k t o tli e 
supermarke t  i n orde r  t o purchas e som e flowers . 
The episode is the story of one thought sequence. 
Sequence s o f  thi s type ,  I  presume ,  ar e familia r  t o 
everybody .  A t  variou s occasion s w e fin d tha t  a 
though t  i s "passin g i n ou r  heads" :  Ther e i s a  trig -
ger ,  severa l  phrase-lik e expression s follow ,  an d • 
the n on e feel s a  break ,  a n end .  I n th e previous 
paragraph ,  th e though t  sequenc e i s triggere d b y th e 
sigh t  o f  th e bushes ;  i t  consist s o f  fou r  though t 
state s (marke d b y Inverte d commas) ,  an d i t  termi -
nate s wit h a  cal l  fo r  action .  Thi s for m i s general , 
though t  sequence s ar e cognitiv e entities  character -
ize d b y beginnin g an d en d point s whic h ar e well -
demarcate d an d betwee n whic h ther e i s a n ordere d 
serie s o f  discree t  step s tha t  usuall y consis t  o f 
linguistic-lik e though t  expressions .  Th e presen t 
pape r  i s a  brie f  repor t  o n a  fe w pattern s reveale d 
i n a  comprehensiv e investigatio n o f  a  larg e corpu s 
of  tliough t  sequence s I  hav e collecte d ove r  a  perio d 
of  severa l  years .  Suc h a n investigatio n i s inter -
esting ,  I  believe ,  becaus e though t  sequence s con -
stitut e a  natura l  cognitiv e kind ,  a  genuin e expres -
sio n o f  th e working s o f  th e mind ,  no t  a  reactio n 
impose d o n i t  b y th e demand s o f  a n artificia l  tas k 
(othe r  suc h natura l  kind s ar e linguisti c expressions , 
common-sensica l  inference s an d dreams) . 
The corpus was collected by means of introspection. 
Willi e i n som e paradigm s o f  moder n psychology ,  th e 
metho d o f  introspectio n lia s bee n regarde d a s "tli e 
most  fundamenta l  o f  al l  th e postulate s o f  psychology " 
"wha t  w e hav e t o rel y o n firs t  an d foremos t  an d al -
ways "  (James ,  i n th e Principle s o f  Psychology) ,  th e 
metho d i s commonl y regarde d a s non-scientifi c  an d 
unreliable .  Suc h a  critica l  judgement ,  I  think ,  stem s 
fro m misappreciatio n o f  th e appropriat e usage s o f  th e 
method ,  an d a  failur e t o distinguis h the m fro m it s 
abuses .  Th e mos t  notoriou s o f  al l  critique s o f  in -
trospectio n hav e bee n raise d i n respons e t o th e 
researc h conducte d i n Wurzbur g a t  th e beginnin g o f 
th e century .  Th e member s o f  th e Wiirzbur g schoo l 
use d introspectio n a s a  metho d fo r  th e direc t 
solutio n o f  psychologica l  issues .  The y believe d 
tha t  i n orde r  t o fin d ou t  ho w concept s ar e repre -
sente d an d processed ,  i t  i s  sufficien t  t o loo k in -
sid e one' s hea d an d t o observe .  I f  on e i s percep -
tive ,  carefu l  an d experience d enough ,  on e i s boun d 
t o fin d a  factua l  answe r  t o th e issu e a t  han d (th e 
Wurzburgia n subjects ,  recall ,  wer e th e leadin g 
psychologist s o f  thei r  time) .  Introspection ,  howeve r 
canno t  b e use d fo r  th e direc t  solutio n o f  psycholo -
gica l  issue s an d th e generatio n o f  theories ,  bu t 
onl y fo r  th e collectio n o f  data .  Th e analysis  an d 
modellin g tha t  ensu e d o no t  depen d o n introspection j 
i n th e presen t  cas e the y ar e conducte d i n a  manne r 
employe d i n th e linguisti c stud y o f  texts .  A s a 
consequence ,  th e investigatio n i s objectiv e i n th e 
sens e tha t  i t  nee d no t  b e confine d t o th e stud y o f 
one person ,  th e on e wh o ha d furnishe d th e sequences . 
I n fact ,  th e stud y i s base d o n th e analysi s o f  se -

quence s furnishe d b y severa l  informants ,  an d n o 
significan t  individua l  variation s wer e noted . 

The use of Introspection does require precautions. 
I n orde r  t o safeguar d agains t  contamination s o f 
memory an d Interpretation ,  al l  th e sequence s i n th e 
corpu s wer e collecte d a t  th e ver y tim e o f  thei r 
occurance .  Mor e important ,  however ,  ar e th e analy -

tica l  (no t  th e technical )  precautions .  Th e employ -
ment  o f  introspectio n set s limit.ntion s o n th e per -
spectiv e b y whic h th e corpu s may b e examined . 
Clearly ,  ther e i s n o wa y t o compar e th e though t  ex -
pression s t o an y pur e thought s whic h underl y them . 
Hence th e analysi s canno t  dea l  wit h th e structur e 
of  individua l  though t  expressions ,  bu t  onl y wit h 
th e patterns  whic h ar e exhibite d b y entir e sequence s 
Thes e pattern s ar e t o b e evaluate d i n term s o f 
intrinsi c coherence ,  no t  extrinsi c correspondence . 
I n fact ,  th e presen t  corpu s exhibit s bot h a  system -
ati c coherenc e an d a  completenes s i n tha t  a t  pre -
sen t  th e probabilit y  fo r  an y ne w sequenc e t o revea l 
a patter n no t  alread y specifie d I n th e mode l  i s 
clos e t o nil . 
That the topic of the investigation is sequences of 
though t  expressions ,  no t  thought s i n an y pur e form , 
need no t  b e viewe d a s a  shortcoming .  On th e contrar y 
th e formulatio n o f  expression s i n a n inne r  code , 
whic h i s ver y muc h lik e a  natura l  languag e i s itsel f 
a cognitiv e phenomenon .  Clearly ,  no t  al l  though t 
processe s ar e amenabl e t o introspection :  reactio n 
tim e psychology ,  a s wel l  a s psychoanalysis ,  attes t 
t o thi s fact .  On th e othe r  hand ,  however ,  i t  i s 
conceivabl e tha t  th e huma n min d woul d hav e bee n ( 
nizan t  onl y o f  though t  state s whic h hav e practic ; 
ramifications ,  suc h a s th e cal l  fo r  actio n whic h 
terminate s sequenc e (1) .  Tha t  th e degre e o f  reso ; 
utlo n exhibite d b y though t  sequence s i s o f  inter -
mediat e orde r  i s itsel f  o f  cognitiv e significanc i 
Followin g thi s lin e o f  reasoning ,  th e stud y o f 
though t  sequence s b y mean s o f  introspectio n cu m 
linguisti c analysi s may b e viewe d no t  a s th e 11 m 
ed stud y o f  th e shadow s o f  thoughts ,  bu t  a s th e 
genuin e stud y o f  th e languag e whos e totalit y con -
stitute s huma n consciousness . 
From the present perspective the grammar of the 
languag e o f  consciousnes s i s th e se t  o f  mapping s 
define d b y th e sequence s o f  though t  expressions . 
Loca l  mapping s defin e th e relationshi p betwee n V 
successiv e state s i n a  sequence ,  bu t  i t  appear s 
tha t  th e histor y o f  th e sequenc e i s itsel f  a  de t 
minan t  o f  it s  progressio n an d tha t  globa l  mappi n 
als o nee d t o b e postulate d i n th e grammar .  Fo r 
lac k o f  space ,  onl y genera l  patterns  regardin g t 
loca l  mapping s wil l  b e noted . 

The different local mappings, it was found, cons 
tut e differen t  patterns  define d o n a  smal l  numb e 
of  parameters .  Mos t  significan t  o f  thes e i s th e 
leve l  servin g a s th e basi s fo r  th e mapping.  Loc a 
operation s may b e base d o n th e relatin g o f  thou g 
expression s b y mean s o f  store d links ,  content , 
structur e o r  particula r  symbols .  Th e firs t  o f  t h 
base s define s associations .  Association s relat e 
item s i n store d representatio n b y mean s o f  a  li n 
whic h i s als o stored .  Association s var y accordi n 
t o th e type s o f  th e representatio n the y relate , 
th e scope s associate d wit h them .  Representation s 
may b e lexical ,  semantic ,  episodic ,  phonologica l 
modality-specific ,  o r  motor ;  wherea s scope s may 
volv e on e constituent ,  severa l  constituents ,  o r 
tir e though t  expressions .  Traditionally ,  th e te i 
"association "  ha s bee n use d t o refe r  t o lexical -
lexica l  mapping s o f  a  unitar y scope .  I n th e pre s 
corpus ,  however ,  instance s o f  al l  possibl e asso c 
lation s wer e encountered .  (2 )  fo r  instance ,  i s s 
exampl e o f  a n associatio n relatin g on e constltu t 
i n th e perceptua l  domai n t o on e entir e episodi c 
phrase . 
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(2 )  0 .  Hearin g a  tune . 
1.  N .  Introduce d me t o thi s singer . 

Content operations relate thoug.it states on the 
basi s o f  one' s knowledg e o f  tli e world .  Th e item ! 
relate d b y th e mappin g may thetrselve s b e eithe r 
store d o r  generated .  Tli e operation s may eithe r 
suppl y furthe r  informatio n regardin g a  give n it e 
specif y simila r  informatio n regardin g otiie r  items . 

Formal operations relate thoueht expreRsions by 
form ,  no t  content ,  henc- .  the y ar e mos t  usefu l  i n tli e 

generatio n o f  ne w Information .  The y include :  nega -
tion ,  interrogation ,  generalization ,  specificatio n 
and conversion .  Whil e th e term s note d ar e familia r 
fro m logic ,  th e operation s the y denot e ar e mor e 
genera l  tha n th e traditiona l  forma l  ones .  Genera -
lization ,  fo r  instance ,  i s a n entir e famil y o f 
operations ,  whic h var y accordin g t o th e paramete r 
and scop e o f  bot h domai n an d range .  (3 )  i s  a  frag -
meat  i n whic h tw o application s o f  generalizatio n 
ar e noted ;  th e domain s an d range s o f  eac h apprec -
iatio n ar e underlined : 

(3) 1. to ask R. about it 
2.  t o as k adult s abou t  i t 
3.  to_conduc t  exgerinients_on_adults . 

The move from "ask about" to "conduct experiments", 
note,woul d no t  b e classifie d a s generalizatio n i n 
traditiona l  treatises . 

Lastly, operations wliose basis is the particular 
symbol  Involv e a  shif t  i n th e perspectiv e (readin g 
or  Jevel )  b y whic h th e give n though t  ex|)ressio n I s 
processed .  Her o ar e tw o examples : 

(^) 0. Rating spaghetti with a spoon. 
1.  Wl\ y isn' t  ther e a  too l  tha t  wil l  kee p 

th e noodle s an d le t  tii e liqui d pass . 
2.  for k 

In (li) the shift is from the definition of the sym-
bol  t o It s specification ,  wherea s (5 )  th e shif t  i s 
fro m on e readin g o f  a  give n strin g t o another . 

(.')) 0. (reading) I draw my finger across her 
forehead . 

1.  A n imag e o f  mysel f  drawin g my finge r 
acros s I,.' s  forehead . 

The typology of local operations is only one fare 
of  th e stud y o f  tliouglt t  sequences .  Th e richnes s o f 
th e though t  machine ,  i t  appears ,  i s  a  produc t  no t 
of  th e possessio n o f  a  ric h repertor y o f  many , 
comple x operations ,  bu t  rathe r  o f  th e rapidit y an d 
flexibilit y  o f  thei r  dynamics .  Mos I  notabl y th e 
followin g cluste r  o f  pattern s wil l  b e noted : 
a) tach constituent of a tliought expression is a 
fii;:z y designator ,  whic h may trigge r  a  though t  oper -
atio n throug h it s differen t  aspects ,  som e o f  whic h 
may b e onl y partiall y  specified . 
b)  Th e sequencin g o f  mapping s i s drive n b y siiift s 
of  scop e whereb y a  thougit t  expressio n may b e gen -
erate d vi a on e constituent ,  bu t  serv e a s th e basi s 
fo r  anothe r  expressio n vi a another . 
c) Similarly, shifts of levels are encountered. 
Some shift s ar e recursive ,  whereb y th e ver y appli -
catio n o f  a n operatio n serve s a s th e trigge r  fo r 
th e nex t  stat e i n tli e sequence . 
d) Throughout, the application of operations in-
volve s interactions ,  bot h amongs t  themselve s an d 
iJlt h othe r  psychologica l  modules . 

Together, these patterns suggest the metaphor 
exemplifie d b y th e followin g episod e (fo r  me ,  a n 
habitua l  pattern) : 

I  a m a t  th e to p o f  a  stee p rock y slope .  I  hav e t o 
descen d it ,  bu t  1  a m afraid .  My solutio n i s t o 
ru n dow n a s fas t  a s I  can .  I  jum p fro m on e ston e 
t o another ,  an d b y avoidin g bein g statione d a t  an y 
one o f  them ,  1  manag e t o transvers e th e entir e 
rout e throug h them . 

Returning to the cognitive domain, this cascade 
patter n seem s t o b e th e on e tha t  enable s no t  onl y 
th e processin g o f  give n information ,  bu t  als o it s 
generatio n d e novo . 
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