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How i s intentiona l  actio n controlled ? Othe r 
paper s i n thi s sw.posiur. s provid e evidenc e fo r 
a styl e o f  moto r  contro l  i n whic h executive s 
issu e ver y genera l  cotrjr.ands ,  whic h ar e interpre -
te d "distributively "  b y intelligen t  specialize d 
sub-systems ,  whic h ar e sensitiv e t o loca l  context . 
LiKewise ,  ther e ar e classica l  suggestion s tha t 
consciou s con-.por.ent s o f  intentiona l  contro l  serv e 
an executiv e function ,  bu t  withou t  controllin g 
moto r  systeir s i n grea t  detail :  instead ,  th e sub -
systeir. s controllin g action s interpre t  ver y siir-pl e 
consciou s content s intelligently ,  wit h a  vie w t o 
loca l  contex t  (Jatr.es ,  1890) .  We sugges t  tha t  ther e 
i s muc h t o b e sai d fo r  Jair.es '  vie w o f  intentiona l 
control ;  ^Jrther ,  hi s vie w fit s a  conceptio n o f 
consciou s processe s advance d b y Baar s (i n press) , 
suggestin g tha t  consciou s representation s ar e 

globa l  ,  coheren t  ,  an d informativ e i n a 
r.ervou s syste m consistin g o f  distribute d special -
ist s whic h contro l  al l  informatio n processin g 
detail s (Fig-jr e 1 ) . 
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Tabl e 1 :  Capabilit y 
Dn a  theor y o f 

Conscious Processes 

1. Computationally 
Lne f  fi e lent . 

2. Great range, A 
relationa l  capacity . 

3. Apparent inity, 
seriality ,  4  limite d 
capacity . 

Constraint s 
consciou s contents . 

Unconseious processors 

Highly efficient in 
specialize d tasks . 

Limited domains & 
relativ e autonomy . 

Very diverse, parallel, 
and togethe r  hav e 
grea t  capacity . 

Tabl e 1  show s a  se t  o f  widely-accepte d fact s 
abou t  consciou s vs .  unconseiou s processe s whic h 
fi t  thi s fieneral  view .  Lik e consciou s processes , 
entirel y globa l  processe s ar e !ear.putationall y 
inefficien t  becaus e the y requir e th e cooperatio n 
or  taci t  ccnsen t  o f  mai y othe r  processe s t o remai n 
î lcbal .  TVie y hav e grea t  range '  o f  possibl e conten t 
siro e an y specialist ,  o r  se t  o f  specialist s ha s 
potentia l  acces s t o th e globa l  dat a base ,  an d 
grea t  relationa l  capacity ,  fo r  th e san-. e reason . 
Globa l  representations ,  lik e consciou s contents , 
hav e apparen t  jr.ity '  becaus e interna l  contradic -
tion s woul a ur.pl y cotr.petitio n betwee n differen t 
prccesscrs ,  whic h '.jcul c destabiliz e th e globa l 
representation ;  !-.enc e an y oom.petin g representation s 
rr.us t  ̂  displaye d seriall y  ,  an d th e globa l 
componen t  woul d see m t o hav e limite d capacity. . 
Siff-.ilarly ,  th e unconsciou s processor s o f  Tabl e 1 
resembl e th e specialize d processor s o f  Figur e 1 . 
Thoug h thi s i s onl y a  first-approxinatio n m.ode l  o f 
consciou s v3_ .  unconsciou s activity ,  i t  wil l  serv e 
as a  basi s fo r  approachin g consciou s vs .  unconsciou s 
component s o f  intentiona l  activity . 

Not e tha t  consciou s content s ar e globall y 
available ,  bu t  mos t  detaile d informatio n process -
in g i s performe d locall y b y a  larg e se t  o f 
specialized ,  distribute d processors .  Ih e special -
ize d processor s maintai n th e processin g initiative . 

Now conside r  th e fact s show n i n Tabl e 2  abou t 
contrast s betwee n consciou s an d unconsciou s aspect s 
o f  intentiona l  activities . 

Tabl e 2 

;  Consciou s eonsponent s 

Probleir. assignment 
Proble m solutio n (.ihal ) 

Goal representation 
Goal  feedbac k 

Biofeedbac k signa l 

Serialit y  o f  non -
automati c tasKS . 

Stimulu s fo r  reflexe s 
and externally-drive n 
automati c tasks . 

Intentional modulation 
o f  reflexe s an d autom.a -
ti c tasks . 

Unconsciou s component s (» ) 

Problem incubation 

Goal  executio n 
Open-loo p adjustmen t 
o f  futur e actions . 

System, controlling 
biofeedbacK . 

Parallelisr .  o f  automati c 
tasks . 

Detaile d contro l  c f 
reflexe s an d automati c 
tasks . 
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(• )  Some o f  thes e ma y b e mor.entaril y  conscious , 
but  to o briefl y t o b e retrievabl e subsequently . 

Note first that in classical problem-solving 
tasKS ,  th e stag e o f  .  problem.-assignr.en t  — th e 
accur.ulatio n o f  constraint s o n a  possibl e solutio n 
— i s conscious ;  however ,  al l  th e detaile d pro -
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cesse s workin g towar d a  solutio n operat e urcon -
sciouslv ,  whil e t̂ e solutio n itsel f  becott.e s con -
sciou s unexpectealy ,  a s ar .  "nha! "  experience .  I n 
intentiona l  proble m solving ,  th e ver y fac t 
tha t  a  goa l  i s  trad e consciou s sen/e s t o trigge r 
'jnccnsciou s systeir. s abl e t o contribut e t o thi s goal . 
Thi s fit s  th e roug h T.ode l  o f  Figur e 1 ,  sinc e distri -
bute d specialist s ca n b e triggere d h y a  globa l 
displa y o f  a  goal .  Thes e specialist s the n wor k 
locall y o n a  solution ,  an d ca n retur n a  solutio n 
t o th e globa l  displa y whe n the y reac h it .  I n th e 
ciassioaj .  prcblea.-solvin g case ,  th e difference s 
betwee n consciou s an d unconsciou s part s ar e quit e 
obvious ;  however ,  xuc h th e sarr. e corr.ponent s 
T.g y als o operat e i n othe r  case s o f  intentiona l 
control ,  wher e the y ir.a y occu r  muc h mor e quickl y jin i 
les s discretely . 
For example in biofeedback training, a conscious 
feedbac k signa l  i s  triggere d b y a n otherwis e uncon -
sciou s neura l  process .  I n itself ,  thi s i s sufficien t 
fo r  intentiona l  contro l  o f  th e unconsciou s proces s 
t o develop .  Th e mode l  suggest s tha t  th e feedbac K i s 
"broadcast "  globally ,  throughou t  th e nervou s system , 
so tha t  on e subsyste m ou t  o f  mai y million s tha t  ca n 
contro l  th e feedbac k ca n "decide "  t o ac t  wheneve r 
th e feedbac k occurs .  I n thi s fashion ,  sensor y feed -
bac k ca n com e t o contro l  otherwis e totall y unrela -
te d neura l  processes :  thus ,  a  feedbac k clic k ca n 
cocr. e t o contro l  a  .singl e TOto r  uni t  (Basmajian , 
iQ'̂ j) ,  an d th e tas t  o f  sacchari n ca n com e t o elici t 
suppressio n o f  ircir.-jn e functio n twde r  \  Cohen ,  1982) . 

The "executive ignorance" of conscious pro-
cesse s i s no t  llir.ite d t o ne w o r  exoti c intentiona l 
contro l  tasks .  Willia a Jame s (1890) ,  amon g others , 
has pointe d ou t  tha t  "we "  d o ne t  kno w i n an y detai l 
how w e d o anythin g .  On e ca n accoun t  fo r  thi s 
ignoranc e b y assurin g tha t  w e d o no t  nee d t o kno w 
anything :  w e ca n jus t  kno w th e goa l  consciously , 
and :jnccnsciou s hu t  ver y intelligen t  specialist s 
wil l  tak e car e o f  executio n o f  th e goal . 

flote also in Table 2 that feedback from an 
intentiona l  actio n i s ecnscious ,  a  fac t  tha t  pre -
sur.abl y permit s 'jnconsciou s Ijr.proven-.ent s i n plannin g 
and executio n t o tak e place ,  i n preparatio n fo r  th e 
nex t  tur. e tha t  th e actio n wil l  b e performed .  Ihi s 
i s especiall v tru e i f  ther e i s a  mismatc h betwee n 
th e intende d actio n an d it s performance . 

But the case has so far been over simplified. 
I n fact ,  w e canno t  thin k o f  a n actio n a s bein g 
controlle d b y a  singl e goal .  Baar s 4  Mattso n (1981 ) 
maintai n tha t  a n intentio n i s indee d a  multi -
levele d gca l  structure'̂ ,  o f  v*-.ic h onl y a  fe w goal s 
ten d t o b e conscious .  Th e multi-levele d intentio n 
can b e separate d int o presupposition s o f  th e 
consciou s goal ,  an d subordinat e system s involve d 
i n executin g th e consciou s goal . 

Further ,  practicall y al l  intentiona l  action s 
consis t  o f  a  continuou s mixtur e o f  consciou s an d 
unconsciou s components .  Generall y speaking ,  mos t 
routin e component s ten d t o b e largel y unconscious , 
whil e thes e component s tha t  ar e ne w o r  involv e som. e 
choice-poin t  ma y b e conscious .  Thus ,  i n skille d 
typing ,  w e ma y b e consciou s o f  non-routin e startin g 
point s o f  action ,  o f  inpu t  an d output ,  an d o f 
attempt s t o override ,  modulate ,  o r  interrup t  th e 
typin g task .  Generall y w e seem ,  t o b e unconsciou s 
of  th e mappin g betwee n letter s an d finger-strokes , 
of  th e detail s o f  moto r  control ,  an d o f  highl y 
repetitiv e inpu t  o r  output . 
nS we acquire proficiency in a task, it tends 
t o becom. e les s an d les s consciou s — i n term s o f 
th e m.odel ,  i t  tend s t o b e consigne d t o specialized , 

autonomou s systeir. s wit h fewe r  globa l  messages . 
Schneide r  (1980 )  ha s foun d tha t  tasK S whic h ar e 
initiall y  slow ,  seria l  an d capacity-lljr.ite d becom e 
increasingl y fast ,  paralle l  an d unlî .ite d a s the y 
becoff. e autom.ati c wit h practice .  Thi s i s alm.os t  a  perfe c 
characterizatio n o f  th e differenc e betwee n globa l  an d 
loca l  processe s i n th e curren t  model . 
Coff.petitlon: 

One o f  th e mos t  importan t  propertie s o f  th e mode l 
i s tha t  i t  permit s competition ;  ther e i s m.uc h reaso n 
t o thin k tha t  corr.petitio n play s a  centra l  rol e i n th e 
contro l  o f  intentiona l  activit y (Norma n 4  Shallice , 
1980) .  On e ca n in-.agin e a  nur.be r  o f  differen t  kind s o f 
coff.petitio n i n thi s model : 
1. Conflicting intentions: intentions may be incompa-
tible .  L n this ,  ofte n th e mismatchin g component s 
seem,  t o becom e conscious . 
2. Conflict between superordinate and subordinate compo-
nent s o f  a  singl e intention .  Thi s i s typicall y th e 
cas e wit h psychopathologic s (se e Tabl e 5 ) . 

5. Conflict between an intention and its execution. 
Slip s ca n b e define d a s action s tha t  violat e th e 
actor' s ow n expectation s (Baar s 4  Mattson ,  1981) . 
Slip s ofte n becom e conscious ,  perhap s becaus e 
globa l  broadcastin g help s t o reeoupl e a  previousl y 
deeov^sle d goa l  cor.ponent ,  whos e absenc e penritte d 
th e sli p t o occur . 
U. Conflict between intentions and external reality. 
And o f  course ,  som.etime s th e m.ean s neede d t o carr y 
out  a n intentio n ar e unexpectedl y unavailable . 

Table 5 

Perceived intentional vs. unintentional activities. 

Intentional : 
Sense o f  som e 

consciou s contro l 

Most  ordinar y actions , 
thoughts ,  iirages ,  an d 

feelings . 

Effec t  o f  "paradoxica l 
intention "  o n unin -
tentiona l  activitie s 

Success in well-known 
task s 

Skeletal 
m.uscl e contro l 

Internall y motivate d 
actions . 

Activitie s whos e pac e 
i s unforced . 

Unintentional : 
Sense o f  n o 

consciou s contro l  (» ) 

Actions :  compulsions , 
undesire d habits ,  slips , 
ties ,  speec h defects , 
and addictions . 
Thoughts and images: 
phobic ,  obsessive , 
hallucinatory ,  anxiety -
provoking ,  depressive . 
Feelings: anxious, 
depressive ,  etc . 

Resisted unintentional 
activities . 

Failur e i n well-know n 
task s (TO T phenomenon ) 

Reflexes, autonomic func-
tions ,  an d automati c pro -
cesse s cue d externally . 

Externally coerced actions. 
Action s triggere d b y direc t 
brai n stiir.ulatio n (Penfiel d 4 
Roberts) .  Slip s induce d 
experim.e n tally . 
Activities that are forced 
at  a  pac e faste r  tha n normal . 

(• )  Some processe s whic h d o no t  yiel d a  sens e o f 
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consciou s contro l  ma y i n fac t  b e triggere d b y 
brie f  consciou s content s tha t  canno t  b e retrieved . 

We suggest the following general conclusions, 
base d o n th e materia l  presente d i n Tabl e 3 : 

Intentional activities appear to be triggered 
by consciou s contents .  Intention s ar e violate d no t 
onl y whe n th e actio n i s jnexpeeted ,  bu t  als o whe n 
th e subordinat e systei r  appear s t o resis t  contro l 
— e.g .  whe n i t  take s longe r  t o fin d a  certai n 
wor d tha n on e expects .  Thi s suggest s tha t  inten -
tion s carr y infonr.atio n abou t  th e typica l  duratio n 
and difficult y o f  a  know n task .  Further ,  i t  als o 
suggest s tha t  "rr.enta l  effort "  occur s no t  a s a 
functio n o f  th e coir.plexit y o f  a  task ,  bu t  rather , 
as a  functio n o f  th. e deRre e o f  perceive d resis -
tanc e t o th e intention ,  car.pare d t o th e expecte d 
d'jratio n an d difficult y o f  th e tasK .  Thi s vie w 
tr.a y also  hel p explai n th e relate d cas e o f 

perceive d coercio n ( a cas e o f  unintentional -
r.es s whic h i s r.o t  jus t  a  politica l  fact ,  bu t 
als o occur s ver y ofte n i n ou r  educationa l  system) . 
Such perceive d coercio n ft-an:  a n outsid e 
sourc e tr.a y brin g abou t  a  grea t  dea l  o f  interna l 
cctr.petitior .  betwee n system s attemptin g t o exert 
executiv e contro l  i n a  wa y tha t  i s insensitiv e 
t c th e den'.and s o f  th e subordinat e system .  Gn e 
implicatio n i s tha t  intentions ,  too ,  hav e thei r 
own "ecology" :  a  successfu l  intentio n mus t  fi t 
int o th e syste m a s a  whole ,  o r  competitio n wil l 
occu r  whic h wil l  increas e th e perceive d effor t 
i n carryin g ou t  th e intention . 
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