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Nooplasis :  A  T h e o r y A b o u t  th e Format io n o f  M i n d 

Andreas Demctriou (ADE.viEKgiUCY.AC.CY) 
Universit y o f  Cypru s 

P.O.  B o x 537 ,  Nicosi a 1678 ,  Cypru s 

Abstrac t 

This article is about nooplasis. That is, the article outlines a 
genera l  mode l  abou t  th e dynami c organizatio n an d 
developmen t  o f  mind .  Thi s i s  don e i n term s o f  a  numbe r  o f 
postulate s concerne d wit h th e architectur e o f  mind ,  it s 
developmen t  an d dynamics ,  an d th e natur e o f  learning . 
Specifically ,  th e mode l  postulate s tha t  th e min d involve s 
system s oriente d t o th e understandin g o f  th e environmen t  an d 
of  itself ,  i n additio n t o genera l  processin g functions .  I t  i s  als o 
postulate d tha t  th e developmen t  o f  eac h o f  th e system s i s 
partiall y  autonomou s an d partiall y  constraine d b y th e 
developmen t  o f  th e c  le r  systems ,  an d tha t  i t  involve s bot h 
system-specifi c an d system-wid e mechanism s o f  developmen t 
and learning .  Finally ,  i t  i s  argue d tha t  thes e postulate s 
sugges t  a  mode l  o f  constraine d constructivis m whic h differ s 
considerabl y fi^om  wha t  i s  suggeste d b y th e Piagetia n o r  th e 
Vygotskia n conceptio n o f  constructivism . 

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

Thi s articl e outline s a  theor y o f  cognitiv e architectur e an d 

development .  Thi s i s  don e i n term s o f  a  numbe r  o f 

postulate s whic h summariz e ou r  researc h o n cognitiv e 

developmen t  bu t  als o th e researc h o f  othe r  scholars .  Thes e 

postulate s relat e t o (1 )  th e architectur e o f  th e mind ,  (2 )  it s 

basi c characteristic s durin g development ,  (3 )  th e dynamic s 

and mechanism s underlyin g it s  development ,  an d th e (4 ) 

th e natur e o f  learning .  T h e ter m nooplasi s i s  use d t o refe r 

t o al l  o f  thes e processes .  Thi s wor d i s  m a d e o f  tw o Gree k 

words ,  th e word s "nous" ,  whic h mean s "mind" ,  an d 

"plasis" ,  whic h mean s "construction "  o r  "formation "  bot h 

as a  stat e an d a s a  process .  Thus ,  thi s wor d i s abl e t o denot e 

at  on e an d th e sam e tim e th e architecture ,  th e developmen t 

and dynamics ,  an d th e educatio n o f  mind . 

The Architecture of Mind 

Postulate 1: The Mind is a Hierarchical, 

Multisystem ,  a n d Mult idimensiona l  Univers e 

Accordin g t o thi s theory ,  th e basi c architectur e o f  th e 

human min d i s biologicall y give n an d i t  remain s invarian t 

throughou t  life .  Specifically ,  th e theor y assume s tha t  th e 

human min d include s tw o basi c hierarchica l  level s o f 

knowing .  Th e firs t  o f  thes e involve s environment-oriente d 

systems ,  th e secon d involve s system-oriente d constructs .  A t 

th e intersectio n o f  thes e tw o level s ther e als o seem s t o b e a 

functiona l  syste m tha t  define s th e activatio n an d th e 

interactio n betwee n th e tw o knowin g levels .  I t  need s t o b e 

als o note d tha t  eac h o f  th e level s m a y itsel f  b e 

hierarchicall y organized .  Thi s architectur e wil l  b e analyze d 

belo w (Demetriou ,  1998 ;  Demetriou ,  Kazi .  &  Georgiou , 

submitte d a ;  Demetriou ,  Efklides ,  &  Platsidou ,  1993) . 

The first  o f  th e tw o knowin g level s involve s structure s 

addresse d t o th e environment .  Thus ,  th e inpu t  t o thi s leve l 

i s  informatio n comin g fro m th e environmen t  an d it s outpu t 

ar e actions ,  over t  o r  covert ,  directe d t o th e environment . 

Empirica l  researc h i n ou r  laborator y le d t o th e 

identificatio n o f  a  handfu l  o f  suc h structures :  categorical , 

quantitative ,  causal ,  spatial ,  propositional ,  an d socia l 

though t  (Demetrio u &  Efklides ,  1985 ;  Demetrio u e t  al , 

1993 ;  Demetriou ,  Efklides ,  Papadaki ,  Papantoniou ,  & 

Economou,  1993 ;  Demetriou ,  Kazi ,  Platsidou ,  Sirmali , 

Kiosseoglou ,  submitte d b;Demetriou,Pachaury ,  Metallidou , 

& Kazi ,  1996 ;  Demetriou ,  Platsidou ,  Efklides ,  Metallidou , 

& Shayer ,  1991 ;  Shayer ,  Demetriou ,  Prevez ,  1989) .  Musi c 

and drawing ,  whic h ar e n o w unde r  stud y i n ou r  laboratory , 

may als o b e adde d t o th e lis t  (Demetrio u e t  al. ,  submitte d 

b) . 
Each o f  thes e domain s constitute s ver y comple x 

specialize d capacit y sphere s (SCSs) ,  whic h ar e themselve s 

hierarchicall y organize d an d whic h involv e man y 

dimensions .  Tha t  is ,  eac h o f  thes e system s involve s thre e 

kind s o f  components :  ready-mad e kerne l  element s (whic h 

matc h relation s i n th e environmen t  whic h ar e typica l  o f  th e 

realit y domai n t o whic h thi s S C S i s affiliated) ,  operation s 

or  computationa l  function s (whic h refe r  t o system s o f 

action ,  over t  o r  covert ,  tha t  th e thinke r  bring s t o bea r  o n 

differen t  aspect s o f  th e domai n t o whic h eac h S C S i s 

affiliated) ,  an d knowledg e an d belief s (thes e ar e th e 

product s o f  th e functionin g o f  th e kerne l  element s an d th e 

operations) . 

The SCS s ar e domain-specific ,  computationally-specific , 

and symbolicall y biased .  Obviously ,  problem-solvin g 

creature s othe r  tha n humans ,  suc h a s animal s an d 

computers ,  ma y posses s SCS-lik e system s whic h ar e 
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governe d b y thes e thre e principles .  However ,  possessio n o f 

SCS-lik e system s i s no t  sufficien t  t o credi t  thes e creature s 

wit h mind .  T o hav e mind ,  a  cognitiv e syste m mus t  b e 

capabl e o f  self-mapping .  Tha t  is ,  th e min d i s possibl e onl y 

i f  cognitiv e experiences ,  whic h diffe r  betwee n eac h othe r  i n 

regar d t o domain-specificity ,  computationa l  specificity ,  an d 

symboli c bias ,  ar e fel t  o r  cognize d b y th e problem-solve r  a s 

distinc t  o f  eac h other .  Otherwise ,  the y hav e t o b e fel t  o r 

cognize d a s functionall y simila r  o r  equivalent . 

Thus ,  creature s capabl e o f  self-mappin g involv e a 

second-orde r  leve l  o f  knowing .  I n ou r  terms ,  thi s i s th e 

hypercognitiv e system .  Th e inpu t  t o thi s syste m i s 

informatio n comin g fro m th e firs t  leve l  (sensations , 

feelings ,  an d conception s cause d b y menta l  activity) .  Thi s 

informatio n i s organize d int o th e map s o r  model s o f  menta l 

fiinctions  an d th e sel f  t o b e describe d below .  Thes e ar e 

use d t o guid e th e contro l  o f  th e functionin g o f  th e first 

level .  Thus ,  th e hypercognitiv e syste m involve s self -

awarenes s an d self-regulatio n knowledg e an d strategie s an d 

i s conceive d a s th e interfac e betwee n (a )  min d an d reality , 

(b )  an y o f  th e SCS s o r  an y othe r  cognitiv e functions ,  an d 

(c )  th e processin g syste m t o b e describe d belo w an d th e 

SCSs. 

Thi s leve l  involve s thre e distinc t  bu t  interdependen t 

systems :  (1 )  th e person' s ow n mode l  o f  th e min d 

(awarenes s o f  differen t  cognitiv e function s suc h a s 

anention ,  memory ,  an d inference ,  an d awarenes s o f 

specialize d processe s suc h a s thos e involve d i n th e SCSs) ; 

(2 )  th e person' s ow n mode l  o f  intelligenc e (thi s mode l 

specifie s wha t  i s an d wha t  i s no t  intelligen t  i n a  give n 

environment) ;  an d (3 )  one' s ow n cognitiv e self-imag e (thi s 

specifie s th e person' s representation s abou t  he r  o w n 

intellectua l  strength s an d weaknesses ,  preferences ,  etc.) . 

The person' s cognitiv e self-imag e i s directl y connecte d t o 

dimension s o f  personality .  W e hav e shown ,  fo r  instance , 

tha t  th e mor e positiv e one' s self-imag e i s i n regar d t o 

processin g speed ,  workin g memory ,  an d reasonin g ability , 

th e mor e ope n t o experienc e on e i s (Demetrio u &  Eflclides , 

1987 ,  1989 ;  Demetrio u e t  al ,  1993 ;  Demetrio u e t  al. , 

submitte d a ,  submitte d b) . 

At  th e intersectio n o f  th e environment-oriente d an d th e 

self-oriente d leve l  ther e i s th e processin g system . 

Accordin g t o th e theory ,  th e processin g syste m i s a  three -

dimensiona l  construct .  I t  involve s spee d (th e m a x i m u m 

spee d a t  whic h a  give n menta l  ac t  ca n b e efficientl y 

executed) ,  contro l  (th e m a x i m u m efficienc y a t  whic h a 

decisio n ca n b e mad e abou t  th e righ t  menta l  ac t  t o b e 

execute d accordin g t o th e moment' s requirements ,  a s 

indicated ,  fo r  instance ,  b y respons e time s t o stimul i 

involvin g conflictin g information) ,  an d storag e (th e 

m a x i m u m numbe r  o f  informatio n unit s an d menta l  act s th e 

min d ca n efficientl y activat e simultaneously) .  I n a  sense , 

th e processin g syste m ma y b e see n a s a  dynami c field  tha t 

i s alway s occupie d b y element s comin g fro m bot h o f  th e 

othe r  hierarchica l  levels ,  i n proportion s whic h var y fro m 

moment  t o moment .  Specifically ,  th e inpu t  t o thi s syste m i s 

environment-relevan t  information ,  skills ,  an d processes , 

whic h pertai n t o a n SC S o r  somethin g equivalent ,  an d 

management  an d evaluatio n processes ,  whic h pertai n t o th e 

hypercognitiv e system .  Hypercognitiv e processe s ar e 

responsibl e fo r  effectin g th e orchestratio n o f  th e SCS -

specifi c  processe s an d th e evaluatio n o f  th e outcom e of 

processin g i n relatio n t o th e goa l  of  processing .  W e woul d 

argu e her e tha t  workin g hypercognitio n i s th e managemen t 

syste m whic h i s responsibl e fo r  th e managemen t  o f  th e 

processin g syste m (Demetrio u e t  al. ,  1993) . 

Postulate 2: The Levels and Modules of the Mind 

O b ey Differen t  F o r m a l  Rule s 

However, the architecture of mind as depicted by this 

theor y suggest s tha t  n o singl e logica l  syste m ca n suffic e t o 

model  th e differen t  system s o f  understandin g th e 

environmen t  o r  th e sel f  Alternatively ,  ther e i s a  nee d fo r 

differen t  logic s t o mode l  th e peculiaritie s o f  eac h differen t 

system .  Th e first  ste p i n thi s directio n woul d b e t o sho w 

tha t  th e variou s environment-oriente d domain s of  thought , 

tha t  i s  th e SCS s sketche d above ,  canno t  al l  b e modele d b y 

th e sam e logica l  system .  Indeed ,  w e hav e recentl y 

presente d a  serie s o f  logicall y base d proof s whic h sho w 

tha t  eac h o f  th e five  SCS s involve s a  uniqu e elemen t  tha t  i s 

characteristi c o f  th e domain ,  bu t  canno t  b e analyze d b y 

logi c (tha t  is ,  th e specificatio n o f  essentia l  characteristics , 

th e inclusio n o f  a n elemen t  t o a  broade r  quantitativ e 

construct ,  causa l  necessity ,  an d th e representatio n o f 

wholenes s an d th e analogu e namr e o f  representation ,  fo r 

th e qualitative-analytic ,  th e quantitative-relational ,  th e 

causal-experimental ,  an d th e spatial-imagina l  SSS , 

respectively) .  Moreover ,  w e hav e als o show n tha t  thi s 

uniqu e essentia l  elemen t  i s readil y handle d b y intuitio n an d 

carmo t  b e reduce d t o an y o f  th e other s (Kargopoulo s & . 

Demetriou ,  i n press) . 

A furthe r  ste p i n thi s directio n i s t o sho w tha t  th e 

computationa l  network s i n eac h o f  th e variou s SCS s 

require s differen t  logica l  system s t o b e sufficientl y 

modeled .  W e ar e no w workin g i n thi s direction . 

The Character and Process of Development 

Postulate 3: The Mind Develops Along Multiple 

R o a d s 

In other words, this postulate states that the mind evolves 

(1 )  fro m bein g perceptuall y drive n an d action-boun d t o 

self-guidance ,  reflectio n an d self-awareness ,  (2 )  fro m fewe r 

and reality-reference d t o mor e an d reciprocall y reference d 

representations ,  an d (3 )  fro m globa l  an d les s integrate d t o 

differentiate d bu t  bette r  integrate d menta l  operations . 
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I t  i s  accepte d tha t  pre-languag e infant s ar e abl e t o 

recogniz e an d abstrac t  meanin g fro m comple x pattern s o f 

configuration s an d relation s i n th e environmen t 

(Butterworth ,  1997) .  However ,  pre-languag e infant s ar e 

highl y attracte d b y variation s i n thei r  perceptua l 

environmen t  an d the y ar e primaril y oriente d t o doin g rathe r 

tha n t o thinkin g an d reflection .  Moreove r  the y d o no t  see m 

awar e o f  themselve s o r  o f  thei r  representationa l  natur e unti l 

lat e i n infancy . 

Preschooler s ar e abl e t o represen t  th e worl d an d th e min d 

and the y ca n operat e o n representations .  I n fact ,  the y 

posses s a  theor y o f  min d tha t  enable s the m t o understan d 

and explai n others '  behavio r  an d eve n manipulat e an d 

deceiv e the m (Chandler ,  Fritz ,  &  Hala ,  1989) .  However , 

the y ar e frequentl y clums y i n doin g so ,  the y ar e easil y 

deceive d b y appearance s (Flavell ,  Green ,  Flavell ,  1986) , 

and the y hav e difficultie s t o understan d th e representationa l 

function s o f  symbol s (DeLoache ,  Uttal ,  &  Pierroutsakos , 

1998) .  The y ar e m u c h mor e efficien t  whe n the y hav e t o 

wor k wit h fe w (on e o r  two )  rathe r  tha n man y dimension s o r 

representation s (Case ,  1992) .  Moreove r  the y ar e mor e a t 

eas e unde r  condition s whic h ar e overl y suggestiv e o f  th e 

meanin g an d th e intende d solutions ,  rathe r  tha n unde r 

condition s whic h requir e analysi s an d reorganizatio n t o b e 

understoo d an d efficientl y deal t  with .  Thus ,  the y ca n follo w 

comple x conversation s b y decipherin g (tha t  is ,  inferring ) 

th e meanin g conveye d i n them ,  bu t  the y ar e no t  ye t  abl e t o 

reaso n systematicall y o n th e basi s o f  logica l  relation s a s 

distinc t  fro m th e contex t  i n whic h the y ar e embedde d 

Pemetriou ,  1998) . 

Durin g primar y school ,  childre n becom e increasingl y 

abl e t o manipulat e multipl e representations ,  an d the y 

become increasingl y resistan t  t o deceptio n fro m 

appearances .  Thus ,  the y acquir e considerabl e conceptua l 

stability ,  an d thei r  knowledg e o f  th e worl d an d th e min d 

becomes fairl y differentiate d an d accurat e (fo r  instanc e 

the y ca n n o w differentiat e betwee n differen t  menta l 

function s suc h a s attention ,  memory ,  an d inference) .  A s a 

resul t  o f  thes e advancements ,  schoo l  childre n begi n t o 

reaso n o n th e basi s o f  logica l  relation s a s suc h rathe r  tha n 

automaticall y applyin g inferenc e schemat a (Moshman , 

1990) .  However ,  thei r  genera l  attitud e t o problem-solvin g 

i s descriptiv e (tha t  is ,  i t  reflect s h o w thing s ar e see n t o be ) 

rathe r  tha n inquisitive ,  an d the y thin k wit h representation s 

rathe r  tha n abou t  representation s (whic h reflect s a n interes t 

i n th e underiyin g propertie s o f  thing s an d situation s an d 

thei r  dynami c relationship s a s such )  (Flavell ,  1988) . 

Fro m adolescenc e onwards ,  individual s becom e abl e t o 

vie w representation s fro m th e perspectiv e o f  othe r 

representation s (Demetriou ,  1998) .  Thi s open s th e wa y fo r 

th e constructio n o f  abstrac t  o r  syntheti c concept s tha t  ca n 

represen t  th e mos t  comple x an d dynami c aspect s o f  reality . 

Thus ,  th e adolescent' s entir e approac h t o th e w o d d i s 

graduall y differentiate d fro m tha t  o f  th e child .  Tha t  is ,  th e 

balanc e graduall y shift s fro m th e descriptio n o f  realit y t o 

supposition s abou t  i t  an d t o inquir y abou t  suppositions .  I n 

othe r  words ,  ther e i s a  shif t  i n th e focu s o f  understandin g 

fro m realit y itsel f  t o it s representation .  A s a  result , 

knowledg e o f  th e min d an d o f  th e sel f  become s 

increasingl y differentiated ,  accurate ,  an d codified ,  an d th e 

adolescen t  ca n n o w buil d comple x menta l  map s o f  th e 

min d i n whic h differen t  menta l  operation s an d processes . 

suc h a s thos e involve d i n th e variou s SCSs .  ar e cleari y 

represente d (Demetrio u e t  al. ,  1993 ,  submitte d b) .  Code s 

of  min d rais e inferentia l  processe s t o th e leve l  o f 

metareasoning ,  whic h enable s th e individua l  t o thin k i n 

referenc e t o criteri a o f  logica l  validit y an d adequac y 

(Demetriou ,  1998 ;  M o s h m a n ,  1990) .  Th e endproduc t  o f 

thi s shif t  i s a  model-construction ,  a  model-testing ,  an d eve n 

a model-modelin g strategi c approach .  Thi s graduall y 

generate s model s o f  th e worl d whic h ar e recognize d a s 

such ,  skill s  fo r  testin g th e models ,  eithe r  empirica l  o r 

conceptual ,  an d eve n skill s  fo r  formalizin g an d 

communicatin g th e model s (Demetriou ,  1998) . 

Later ,  i n th e year s o f  maturity ,  alternativ e model s o f 

realit y an d actio n m a y b e simultaneousl y envisage d an d 

accepted .  A s a  result ,  relativis m prevail s an d wisdo m start s 

t o guid e actio n (Balte s &  Smith ,  1990) . 

Postulate 4: As it Occurs at Multiple Levels, 

D e v e l o p m e n t  H a s M a n y Face s 

The view of development and mental architecture outlined 

abov e suggest s tha t  ther e ar e differen t  kind s o f 

developmenta l  change .  Thei r  natur e an d for m depen d upo n 

th e syste m involve d an d th e leve l  o f  analysi s preferre d b y 

th e researcher . 

At  a  refine d leve l  o f  analysis ,  suc h a s day -  o r  week-lon g 

intervals ,  th e min d chang e constantl y du e t o variation s i n 

th e worl d o r  simpl y du e it s o w n functioning—whic h i s 

directe d eithe r  t o th e understandin g o f  th e worl d o r  o f  itsel f 

Thus ,  a t  thi s refine d level ,  developmen t  appear s t o b e a 

permanen t  stat e o f  th e syste m (Demetriou ,  1996) . 

However ,  whe n analyze d globally ,  developmen t  appear s 

t o occu r  i n spurt s an d t o resul t  i n th e acquisitio n o f  n e w 

form s o f  understanding -  a s oppose d t o addin g skill s  o f  th e 

ol d kind .  O n e exampl e ar e th e change s associate d wit h 

representationa l  shifts ,  suc h a s th e m o v e fro m sensorimoto r 

t o representationa l  intelligenc e o r  fro m a  descriptiv e t o a 

suppositiona l  attiuid e toward s th e world .  Thes e shift s 

frequentl y see m t o demarcat e th e en d o f  on e developmenta l 

cycl e an d th e beginnin g o f  another . 

I n conclusion ,  developmen t  seem s discontinuou s fo r 

certai n processe s a t  on e particula r  leve l  o f  analysi s an d 

continuou s fo r  othe r  processe s a t  anothe r  leve l  o f  analysis . 

Thi s i s a n importan t  concept ,  becaus e bot h face s o f 

developmen t  ar e equall y valid . 
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Postulat e 5 :  Deve lopmen t  a t  Differen t  Level s o r  i n 

Differen t  System s o f  M i n d Require s Differen t 

Developmenta l  M e c h a n i s m s 

The theory claims that different types of change take place 

throug h differen t  mechanisms .  Specifically ,  change s i n th e 

processin g syste m ar e concerne d wit h th e flo w an d 

representatio n o f  informatio n i n th e mind .  W h e n thes e 

change s occur ,  processin g become s faste r  an d bette r  abl e t o 

focu s o n goal-relevan t  informatio n an d operat e o n large r 

block s o f  information .  Therefore ,  i f  change s i n th e 

processin g syste m ar e t o b e transforme d int o functiona l 

capabilities ,  mechanism s suc h a s informatio n search , 

selectiv e attention ,  an d storin g an d retrieva l  processes , 

whic h ar e concerne d wit h informatio n processin g pe r  se , 

ar e required . 

Change s i n th e SCS s concer n th e refinemen t  o f  existin g 

operations ,  skill s  an d concept s s o tha t  the y becom e bette r 

tune d t o th e domai n concerned ,  o r  ca n b e integrate d int o 

large r  block s t o dea l  wit h mor e comple x aspect s o f  th e 

environment .  Thes e change s ma y b e confine d eithe r  withi n 

th e sam e S C S o r  the y ma y involv e mor e tha n on e SCS . 

The theor y assume s tha t  differen t  mechanism s ar e require d 

t o produc e change s withi n th e sam e S C S fro m thos e 

require d t o produc e change s i n th e relation s betwee n tw o o r 

mor e SCSs .  Fo r  instance ,  th e integratio n o f  tw o unit s fro m 

withi n th e sam e S C S (suc h a s th e integratio n o f  hypothesi s 

formatio n wit h experimentatio n int o a  mode l  constructio n 

abilit y  tha t  enable s on e t o systematicall y buil d theorie s 

abou t  th e world )  i s guide d b y element s c o m m o n t o bot h 

units ,  suc h a s a  genera l  conceptio n o f  causality .  Th e 

integratio n o f  tw o unit s comin g fro m tw o SCS s (suc h a s 

integratin g quantitativ e reasonin g an d spatia l  reasonin g int o 

a grap h readin g ability )  doe s no t  hav e thes e guidelines . 

Thu s thei r  integratio n mus t  b e constructe d a d ho c i n 

relatio n t o th e need s o f  th e particula r  task .  Therefore ,  i n 

eac h o f  thes e occasion s o f  chang e differen t  mechanism s ar e 

required .  Th e term s interweavin g an d bridging , 

respectively ,  wer e use d t o refe r  t o thes e tw o differen t 

mechanism s o f  S C S chang e (Demetriou ,  1998) . 

Change s i n th e hypercognitiv e syste m ar e concerne d wit h 

self-monitoring ,  self-mapping ,  self-awareness ,  an d self -

regulation .  I n othe r  words ,  thes e change s ar e concerne d 

wit h th e runnin g o f  th e min d pe r  s e rathe r  tha n wit h th e 

contex t  an d conten t  i n whic h th e runnin g take s place .  W h e n 

the y occur ,  change s i n th e hypercognitiv e syste m ma y hav e 

far-reachin g effect s i n th e functionin g o f  al l  othe r  system s 

becaus e the y ma y alte r  th e term s o f  cognitiv e functionin g 

i n general .  Thi s i s particularl y clea r  i n th e cas e o f 

metarepresentation ,  whic h i s th e primar y mechanis m o f 

chang e i n th e hypercognitiv e system .  Tha t  is , 

metarepresentatio n i s considere d a s a  proces s whic h look s 

for ,  codifies ,  an d typifie s similaritie s betwee n menta l 

experience s (pas t  o r  present )  t o enhanc e understandin g an d 

problem-solvin g efficiency .  I n a  sense ,  metarepresentatio n 

i s analogica l  reasonin g applie d t o menta l  experience s o r 

operations ,  rathe r  tha n t o representation s o f  environmenta l 

stimuli .  Fo r  example ,  whe n a  chil d realize s tha t  th e 

sequencin g o f  th e ; /  .. .  the n connective s i n languag e i s 

associate d wit h situation s i n whic h th e even t  o r  thin g 

precede d b y / /  alway s come s first  an d tha t  i t  produce s th e 

even t  o r  thin g introduce d b y then ,  thi s chil d formulate s a n 

inferenc e schem a tha t  lead s t o prediction s an d 

interpretation s specifi c  t o thi s schema .  W h e n abstracte d 

ove r  man y differen t  occasions ,  an d someho w symbolize d 

i n th e min d i t  become s a  fram e whic h guide s reasonin g b y 

implicatio n (Demetriou ,  1996 ,  1998) . 

Postulate 6: Intra- and Inter-Individual 

Variabilit y  i s  th e Rul e i n Deve lopmen t 

Postulate 3 suggests that there are changes which affect all 

system s an d level s o f  min d a t  mor e o r  les s th e sam e age . 

However ,  th e variabilit y  i n th e level s an d system s o f  min d 

and i n th e form s an d mechanism s o f  thei r  developmen t  a s 

suggeste d b y th e othe r  postulate s provide s fo r  variation s i n 

th e developmen t  o f  th e variou s system s involve d i n th e 

differen t  level s o f  min d bot h withi n an d acros s individuals . 

For  instance ,  al l  SCS s d o no t  develo p a t  th e sam e rat e i n a n 

individua l  no r  i s th e sam e mechanis m o f  chang e applie d i n 

th e sam e wa y acros s differen t  SCSs .  Thes e difference s ar e 

due t o man y reasons .  On e reaso n i s relate d t o th e fac t  tha t 

th e dynamic s o f  organizatio n diffe r  amon g SCSs ,  du e t o 

factor s suc h a s th e statu s o f  kerne l  element s an d th e interna l 

and uniqu e constraint s tha t  defin e processin g withi n eac h 

SCS.  Moreover ,  subjectiv e factor s suc h a s familiarit y an d 

individua l  preference s o r  tendencie s wil l  affec t  ho w a 

proble m i s represente d an d tackle d (Demetrio u e t  al. ,  1993 ; 

submitte d b) . 

Postulate 7: Learning Varies Across Hierarchical 

Level s o r  System s 

The assumptions about a hierarchical and multisystem 

min d whic h involve s structure s tha t  dea l  wit h differen t 

type s o f  problem s i n th e environmen t  bea r  importan t 

implication s fo r  learning .  Specifically ,  thes e assumption s 

sugges t  tha t  eac h o f  th e variou s hierarchica l  level s an d 

system s o f  min d ma y lear n i n way s whic h wil l  mak e the m 

as efficien t  a s possibl e i n dealin g wit h thei r  o w n type s o f 

problems .  Thus ,  ther e ma y b e differen t  type s o f  learning , 

eac h dependen t  o n th e leve l  o r  syste m o f  min d involved . 

Topographicall y speaking ,  learnin g m a y b e eithe r  domain -

specifi c  o r  domain-free .  Domain-specifi c  o r  modula r 

learnin g spring s fro m particula r  domain s i n th e 

environmen t  an d i t  affect s th e fiinctionin g o f  th e 

correspondin g domain-specifi c  modules .  Thi s typ e o f 

learnin g doe s no t  generalize . 
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Domain-genera l  learning ,  o r  hyperleaming ,  refer s t o 

change s i n th e knowledg e structures ,  processes ,  an d skill s 

whic h ar e concerne d wit h knowin g an d handlin g th e 

functionin g o f  th e min d itsel f  Thi s kin d o f  learnin g alway s 

involve s th e hypercognitiv e syste m i n som e way .  Logica l 

reasonin g i s on e o f  th e mos t  imponan t  product s o f 

hyperleaming .  B y definition ,  therefore ,  hyperleamin g i s 

transferrabl e ove r  differen t  domain s and ,  whe n i t  occurs , 

has immediat e o r  delaye d implication s fo r  th e fiinctionin g 

of  th e othe r  system s (Demetrio u &  Valanides ,  i n press) . 

Conclusion: Constrained Constructivism? 

Postulate 8: Learning and Development are 

Constructiv e bu t  Constructiv e Possibilitie s i n A n y 

Syste m o r  Leve l  i n th e M i n d ar e Constraine d b y 

th e Conditio n o f  O the r  System s o r  Level s 

The theor y presente d her e i s relate d t o a  numbe r  o f  othe r 

theorie s o f  intelligenc e an d cognitiv e development ,  suc h a s 

th e s o calle d neo-Piagetia n theorie s o f  Cas e an d Pascual -

Leon e o r  Gardner' s theor y o f  multipl e intelligences .  Thes e 

relation s ar e discusse d i n a  numbe r  o f  place s (e.g . 

Demetriou ,  1996 ,  1998 ;  Demetrio u e t  al ,  1993 ,  submitte d 

b) .  Moreover ,  i t  i s t o b e note d tha t  researc h i n suc h divers e 

field s a s evolutionar y psycholog y (Cosmide s &  Tooby , 

1994 ;  Donald ,  1991) ,  neuroscienc e (Thatcher ,  1994) ,  an d 

th e psycholog y o f  individua l  difference s (Gustafsson , 

1994 )  strongl y suggest s tha t  th e pictur e o f  min d depicte d 

abov e i s generall y accurate .  Tha t  is ,  evolutionar y theorist s 

argu e tha t  evolutio n ha s sculpte d specia l  purpos e circuit s 

whic h hav e graduall y com e unde r  th e contro l  o f  highe r 

orde r  self-mappin g skills .  Thi s evolutionar y sculptur e ca n 

be see n directl y i n th e architectur e o f  th e brain ,  whic h 

involve s set s o f  superimpose d structures ,  som e o f  whic h 

ar e impressivel y specialize d vis-a-vi s th e environmen t 

(suc h a s th e visua l  o r  th e verba l  cortex )  an d other s (suc h a s 

th e fronta l  lobe) ,  whic h functio n a s genera l  purpos e 

system s fo r  plannin g an d control .  Moreover ,  th e conceptio n 

of  developmen t  a s bein g bot h continuou s an d 

discontinuou s i s consisten t  wit h m o d e m dynami c system s 

conception s o f  developmen t  whic h sugges t  tha t  som e 

aspect s o f  min d chang e smoothl y wherea s other s chang e 

abruptl y an d the y lea d t o majo r  reorganization s i n 

understandin g (va n Geert ,  1994) .  Finally ,  i t  i s  recognize d 

by man y tha t  n o singl e mechanis m o f  chang e woul d suffic e 

t o explai n th e developmen t  o f  al l  system s o f  min d an d als o 

tha t  differen t  system s m a y involv e differen t  type s o f 

learnin g (Siegler ,  1996) . 

What  the n i s th e mai n messag e o f  thi s article ? I  wan t  t o 

focu s attentio n o n th e implication s tha t  thi s mode l  ha s fo r 

our  conceptio n o f  th e natur e o f  developmen t  an d leaming . 

A whol e mytholog y surround s thes e tw o basi c dimension s 

of  th e formatio n o f  th e min d tha t  w e unquestionabl y tak e 

fo r  granted-Iegacie s o f  Piage t  an d Vygotsky .  Accordin g t o 

th e myth ,  thes e processe s ar e constructive ;  ou r  postulate s 

abov e strongl y sugges t  tha t  th e myt h i s onl y partiall y  true . 

We hav e postulate d tha t  th e min d involve s multipl e level s 

and system s whic h ar e bot h distinc t  an d synergisticall y 

fiinctionin g s o tha t  developmen t  an d leamin g i n an y on e o f 

the m i s constraine d b y th e conditio n o f  th e others .  Thus , 

whil e developmen t  an d leamin g i n an y syste m ma y b e 

constructiv e t o a  certai n extend ,  wha t  ca n b e constructe d 

and ho w thi s i s don e ar e constraine d b y th e conditio n o f 

many othe r  systems .  Thus ,  i t  i s  tim e t o abando n th e 

Piagetia n an d Vygotskia n myt h o f  wil d constmctivis m an d 

conside r  seriousl y a  mode l  o f  constraine d constructivism . 

I n fact ,  i f  w e ar e t o understan d h o w th e min d i s forme d 

durin g developmen t  an d leamin g w e mus t  pinpoin t  h o w 

developmen t  an d leamin g i n eac h o f  th e syste m constrain s 

and i s constraine d b y developmen t  an d leamin g i n ever y 

othe r  syste m wit h whic h i t  synergisticall y interact s an d find 

out  ho w w e ca n remov e o r  ameliorat e thes e constraints , 

when necessary ,  an d buil d ont o them ,  whe n possible . 
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