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ABSTRACT 

The o b j e c t i v e  o f  t h i s  t h e s i s  i s  t o  d e s c r i b e  

t h e  manner i n  which meaning emerges th rough  i n q u i r y .  It 

does  n o t  s eek  a s p e c i f i c  t heo ry  of meaning because it ack- 

nowledges t h e  f a c t  t h a t  t h e  r e f e r e n t i a l  and c o n t e x t u a l  

t h e o r i e s  c o n j o i n  t o  p rov ide  a u s e f u l  t heo ry  a p a r t  from t h e  

i n q u i r e r .  The s tudy  i s  q u i t e  t h e o r e t i c a l  and t h e  methods 

used a r e  t h o s e  recognized  as s t a n d a r d  r e s e a r c h  procedures .  

The s t u d y  p o s i t s  a  p o s s i b l e  model f o r  

n e u r o l o g i c a l  a c t i v i t y  from which t h e  conc lus ion  drawn i s  t h a t  

a l l  t h i n g s  which are meaningful  a r e  t h i n g s  which produce,  

th rough  senso ry  impingement upon t h e  b r a i n ,  mechanical  

equ i l i b r ium;  and mechanical  e q u i l i b r i u m  i s  viewed as being 

i d e n t i c a l  w i t h  emot iona l  equ i l i b r ium.  Human g o a l s  a r e  de- 

f i n e d  simply as t h e  s t a t e s  o f  mechanical  en t ropy  c r e a t e d  by 

t h e  sensory  i n p u t  which t h e  n e u r o l o g i c a l  system reduces  t o  

e q u i l i b r i u m  by t h e  a n t i - e n t r o p i c  n a t u r e  o f  m a t t e r .  The s t a t e  

o f  dynamic e q u i l i b r i u m  - i s  t h e  s t a t e  of  meaningfulness t o  t h e  

human. The homeos ta t ic  dimension of  t h e  model e x p l i c a t e d  

is cons ide red  a p a r t  o f  t h e  o r g a n i c  e n t i t y  and n o t  a sub- - 
s t i t u t e  f o r  t h e  whole o f  it. 

The conc lus ion  of  t h e  s tudy  a rgues  i n  favour  

o f  a p roces s  (complex adap t ive )  model a s  t h e  l o g i c a l  

d e r i v a t i v e  from t h e  homeos ta t ic  model and as t h e  m o s t  

s u i t a b l e  means of d e s c r i b i n g  t h e  n a t u r e  and emergence of 

meaning th roughout  i n q u i r y .  
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Of t h o s e  t h i n g s  claimed t o  be s e l f - e v i d e n t  

t r u t h s ,  none i s  more j u s t i f i a b l e  t h a n  a s t u d e n t ' s  indebted-  

n e s s  t o  s c o r e s  o f  t e a c h e r s ,  many o f  whom make c o n t r i b u t i o n s  

of which t h e y  are never  aware, and f o r  which most are never  

c r e d i t e d .  I a m  g r a t e f u l  t o  many; b u t  t o  Gordon R. Eastwood, 

P r o f e s s o r  and Head, I owe s p e c i a l  t hanks ,  f o r  he provided 

s i n g u l a r l y  impor tan t  g i f t s :  t h e  freedom and encouragement 

t o  under take  t h i s  k ind  of  s tudy ,  and t h e  b e n e f i t  o f  h i s  

s c h o l a r s h i p .  Each i s  t h e  mark of  a  s e l f l e s s  man -- a man 

of ve ry  l a r g e  p e r s p e c t i v e .  



QUALITY AND QUANTA 

THE FOUNDATIONS OF REDUCTIO AD ABSURDUM 

Arguments a g a i n s t  mechan i s t i c  e x p l a n a t i o n s  

o f  human behaviour  are g e n e r a l l y  founded upon t h e  n o t i o n  of  

classical phys i c s .  The a b s u r d i t y  o f  i n f i n i t e  r e g r e s s i o n  arises 

from t h e  assumption t h a t  a l l  t h i n g s  are i n f i n i t e l y  d i v i s i b l e ,  

q u a l i t a t i v e l y ;  and t h a t  t h e  charge  on e l e c t r o n s  should  vary 

I s l i g h t l y  from one e l e c t r o n  t o  ano the r  w i t h i n  a g iven  system. I t  

/ w a s  t h i s  concept  of l i n e a l  r e g r e s s i o n  which gave rise t o  t h e  
I 

' 1 Boltzmann problem i n  t he rma l  equ i l i b r ium.  Weisskopf sums it 

1 u p w e l i :  
I 

1 One main f e a t u r e  o f  c l a s s i c a l  phys i c s  is  t h e  d i v i s i -  
1 , I b i l i t y  o f  each p roces s .  Every p h y s i c a l  p roces s  can 
I be thought  o f  as c o n s i s t i n g  o f  a  s u c c e s s i o n  of p a r t i a l  

p roces ses .  T h e o r e t i c a l l y  a t  leas t ,  each  p roces s  can be 
fol lowed s t e p  by s t e p  i n  t i m e  i n  space .  The orbi t  o f  an 
e l e c t r o n  around t h e  nuc leus  may be thought  o f  as a suc- 
c e s s i o n  o f  s m a l l  d i sp lacements .  The e l e c t r o n  of  a  given 
charge  may be  thought  o f  as c o n s i s t i n g  of  p a r t s  o f  a 
smaller charge .  Th i s  is  t h e  p o i n t  t o  be d i s c a r d e d  i f  
one wants t o  unders tand  what w e  see i n  n a t u r e :  q u a l i t y ,  
s p e c i f i c i t y  , and i n d i v i d u a l i t y .  1 

I t  i s  because o f  t h e  s i m p l i c i t y  o f  a s i n g l e  a tomic system t h a t  

t h e  parameters  of i d e n t i t y  can be s p e c i f i e d .  I n  s eek ing  

fundamental  b u i l d i n g  b locks  o f  complex s t r u c t u r e s ,  p h y s i c i s t s  

a t t e m p t  t o  l o c a t e  t h a t  e n t i t y  o r  system which, i f  reduced 

, beyond  a c e r t a i n  l i m i t ,  c e a s e s  t o  be  a whole. For  example, it 

seems a c u r i o u s  t h i n g  t h a t  l i g h t  has  a l l  t h e  c h a r a c t e r i s t i c s  

1 V i c t o r  F. Weisskopf, " ~ u a n t i t y  i n  Phys ics t ' ,  i n  Danial  
Lerner ,  ed., Q u a n t i t y  and ~ u a l i t y  (New York, F r e e  P r e s s  o f  
G 1 e n ~ ~ e ,  1961) p.57. BD241Q3 



o f  bo th  waves and p a r t i c l e s .  Micro a n a l y s i s  shows t h a t  t h e r e  

i s  indeed  a real p a r t i c l e : .  w i t h i n  a l i g h t  wave; b u t  t h e  

a t t e m p t s  o r  a c t i v i t i e s  neces sa ry  t o  test  t h a t  f a c t  d e s t r o y  

t h e  wave n a t u r e  of l i g h t .  I n  o t h e r  words, a photon i s  i n d i v i s i b l e :  

one h a l f  a photon does  n o t  e x i s t .  I t  may be p o s s i b l e  t o  d i v i d e  

a photon b u t  t h e  r e s u l t  would be a p a r t i c l e  which would have 

no resemblance t o  t h e  o r i g i n a l  photon. The impor tan t  p o i n t  i s  

t h a t  a t  l e a s t  a t  a tomic l e v e l s  o f  a n a l y s i s ,  t h e r e  i s  a p o i n t  

of i n s e p a r a b i l i t y  o f  form and c o n t e n t ,  and t h a t  p o i n t  i s  

p h y s i c a l l y  de te rminable .  There  e x i s t s  on ly  one unique state 

o f  l owes t  energy f o r  each  k ind  o f  atom. Th i s  i s  i n  complete 

c o n t r a d i s t i n c t i o n  t o  t h e  s i t u a t i o n  i n  a  c l a s s i c a l  p l a n e t a r y  

system. C l e a r l y ,  t h e n ,  i n f i n i t e  r e g r e s s i o n  is n o t  an i n e v i t a b l e  

r e s u l t  or i s  even a concomitant  o f  r e d u c t i o n  because r e d u c t i o n  

is n o t  a  method o f  i s o l a t i o n  b u t  o f  i n t e g r a t i o n  by which i n t e r n a l  

r e l a t i o n s  are examined f o r  t h e i r  i n c l u s i o n  i n  l a r g e r  systems.  

An i n t e r e s t i n g  ponderable  i s  t h e  p rope r  p o l a r  

o p p o s i t e  o f  q u a l i t y . 4 J s u a l l y 8  it is conceived t o  be q u a n t i t y  

as evidenced by t h e  preceed ing  f o o t n o t e  t i t l e .  There  i s  n o t  

q u i t e  enough j u s t i f i c a t i o n ' i n  t h i s  c h a p t e r  a l o n e  t o  suppor t  

it, b u t  t h i s  t h e s i s  asserts t h a t  quanta  opposes q u a l i t y ,  n o t  

q u a n t i f i c a t i o n .  The quantum s ta te  i s  t h e  unique form and t h e  

parameter  o f  i d e n t i t y .  Q u a n t i f i c a t i o n  is merely a system o f  

symbolism used  for  comparat ive  purposes .  Th i s  i s  why q u a l i t i e s  

cannot  be reduced t o  q u a n t i t i e s  i n  t h e  measurement sense :  

no th ing  is reduced by comparison. Because of t h e  p o l a r i z a t i o n  



o f  quanta  and q u a l i t y ,  one can be reduced t o  t h e  o t h e r  and, 

i n  f a c t ,  are insepa rab le .  I f  t h i s  p o i n t  a lone  can  be made 

p a l a t a b l e ,  t h e  t h e s i s  has  p a i d  i t s  way. 

Another b a s i s  f o r  t h e  charges  o f  i n f i n i t e  

r e g r e s s i o n  is t h e  apparent  p o l a r i t i e s  of  holism and i n d i -  

vidual ism.  It  is  as Ernes t  Ge l lne r  says:  

To t h e  i n d i v i d u a l i s t ,  h i s  own p o s i t i o n  appears  s o  t r u e  
t h a t  it b a r e l y  needs t h e  conf i rmat ion  o f  a c t u a l l y  
c a r r i e d  o u t  e l i m i n a t i o n s ,  w h i l s t  he g l e e f u l l y  p o i n t s  
o u t  t h a t  i n  p r a c t i c e  t h e  h o l i s t  can and does only  
approach h i s  i n s t i t u t i o n s ,  etc., through what conc re t e  
people  do,  which seems t o  t h e  I n d i v i d u a l i s t  a p r a c t i c a l  
demonstrat ion and i m p l i c i t  confes s ion  o f  t h e  a b s u r d i t y  
o f  holism. By c o n t r a s t  (and wi th  n e a t  symmetry) t h e  
h o l i s t  sees i n  t h e  f a c t  t h a t  t h e  i n d i v i d u a l i s t  cont inues  
to  t a l k  i n  h o l i s t i c  terms a p r a c t i c a l  demonstrat ion 
o f  t h e  unworkabi l i ty  of  ind iv idua l i sm,  and he c e r t a i n l y  
does n o t  cons ide r  t h e  f a c t  t h a t  he can only  approach 
groups and i n s t i t u t i o n s  through t h e  doings o f  i n d i v i d u a l s  
t o  be something which he had i m p l i c i t l y  denied and which 
could count  a g a i n s t  him. Both s i d e s  f i n d  comfort  i n  t h e  
a c t u a l  p r a c t i c e  o f  t h e  opponente2 

The r e s u l t  i s  a c o n f l i c t  between t h e  r e d u c t i o n i s t  and t h e  

a n t i - r e d u c t i o n i s t .  For  t h e  t y p i c a l  r e d u c t i o n i s t ,  causa t ion  i s  

a n  index  o f  e x i s t e n c e ;  he  r e f u s e s  t o  a c c e p t  a whole a s  a cause.  

Hence, a c o n s t r u c t  cannot  a f f e c t  t h e  m a t e r i a l  r e a l i t i e s  o f  

p a r t s .  I n  o t h e r  words, t h e  ' idea t h a t  a whole i s  c o n s t i t u t e d  by 

i t s  p a r t s  p l u s  t h e i r  r e l a t i o n s  i s  i r r e c o n c i l a b l e  wi th  t h e  

i n d i v i d u a l ' s  ontology.  The i n d i v i d u a l i s t  accep t s  t h e  t ru i sm 

t h a t  a whole i s  made up o f  i t s  p a r t s  and t h a t  nothing can 

happen t o  t h e  whole wi thout  something happening t o  a t  least 

2 Ernes t  Ge l lne r ,  "Holism versus  Ind iv idua l i smn ,  i n  
Readings i n  t h e  Philosophy o f  t h e  S o c i a l  Sc iences ,  May Brodbeck 
ed. ,  (New York, Macmillan Co, 1968);  p.256 . 



some o f  i ts  p a r t s ,  o r  t o  t h e i r  i n t e r n a l  r e l a t i o n s .  This ,  s ays  

Gel lner  , l e a d s  to  t h e  misleading conclusion t h a t  : 

Explanation i n  h i s t o r y  and i n  s o c i a l  s t u d i e s  must 
u l t i m a t e l y  be i n  t e r m s  o f  i n d i v i d u a l  d i s p o s i t i o n s .  

The h o l i s t i c  argument a g a i n s t  indiv idual i sm is  somewhat t h e  

reverse :  i f  something is  a cause and cannot be reduced, then  

i n  some way it must independently e x i s t .  

One of t h e  ph i losoph ica l  problems wi th  reduct ion  

i s  t h a t  f o r c e f u l ,  formal arguments seem t o  remove a l l  doubt 

t h a t  reduct ion  i s  poss ib le .4  However, a c t u a l  a t tempts  a t  reduct ion 

i w i th in  a s i g n i f i c a n t  con tex t ,  r a t h e r  than  i n  i s o l a t e d  examples, 
I 

1 encounter no smal l  r e s i s t a n c e .  Such i s  t h e  case  wi th  t h a t  
! 

I s e c t i o n  of t h i s  s tudy c a l l e d  Models o f  Thought. The kind of 

I reduct ion  used t h e r e  i s  o n l y . p a r t i a 1  and temporary i n  t h e  

1 h e u r i s t i c  sense  of explanat ions .  Ge l lne r ,  f o r  i n s t a n c e ,  po in t s  

o u t  t h a t :  

Phenomenalism i s  supported no t  by t h e  p l a u s i b i l i t y  o r  
success  of  a c t u a l  reduct ions  bu t  by t h e  fo rce  o f  t h e  
arguments t o  t h e  e f f e c t  t h a t  t h e r e  must be a reduct ion ,  
w h i l s t  a t  t h e  same time t h e  i n t e r e s t i n g  arguments a g a i n s t  
it as cogent ly i n d i  a t e  t h a t  phenominalist  t r a n s l a t i o n  can 
never be completed. 5 

It i s  t h e  kind of  paradoxica l  c o n f l i c t  which r a i s e s  t h e  

suspic ion  t h a t  t h e  crux of t h e  ma t t e r  is  pure versus  appl ied  

mathematical methodology. Perhaps a r e c o n c i l i a t i o n  o f  t h e  

3 Gel lner ,  op .c i t .  p. 257. 
4 J. W. N .  W-s, " Idea l  Types and H i s t o r i c a l  Explanation" 

i n  Readings i n  t h e  Philosophy of Science,  H .  F'eigl and May 
~ r o a b e c k ,  eds.  ( N e w  York, Appleton-Century-Crofts, Inc . ,  1953) - - 

p. 736. 
5 Gel lner ,  o p . c i t .  p.  256. 



problem can be o b t a i n e d  from e x t r a c t i n g  t h e  isomorphs o f  t h e  

g e n e r i c  r e l a t i o n s  o f  each  form. Some remarks o f  J.W.N. Watkins 

g i v e  a c l u e  t o  p a r t  o f  t h e  d i f f i c u l t y  o f  avo id ing  u n p r o f i t -  

a b l e  r e g r e s s i o n s .  H e  s ays :  

The social s c i e n t i s t  can con t inue  s e a r c h i n g  f o r  
e x p l a n a t i o n s  o f  a  s o c i a l  phenomenon u n t i l  he  has  
reduced it t o  psycho log ica l  terms.  
*.. 

I n d i v i d u a l i s t i c  ideal t y p e s  o f  exp lana to ry  power 
are c o n s t r u c t e d  f i r s t  by d i s c e r n i n g  t h e  form of  
t y p i c a l  d i s p o s i t i o n s ,  and t h e n  by demons t ra t ing  how 
t h e s e  lead t o  c e r t a i n  p r i n c i p l e s  of s o c i a l  behaviour .  

I t  cou ld  be argued t h a t  Watkins i s  a t t empt ing  t o  ana lyze  

g e n e r i c a l l y  d i f f e r e n t  t h i n g s .  However, t h e  more impor t an t  

p o i n t  i s  t h e  imp l i ed  c a u s a t i o n  o f  t h e  s t a t emen t .  It is 

d i f f i c u l t  t o  remove t h e  n o t i o n  o r  concept  o f  c a u s a t i o n ;  b u t  

once it i s  expunged, an i n t e r e s t i n g  p e r s p e c t i v e  r e s u l t s .  7 

The o n l y  a l t e r n a t e  when r e t a i n i n g  c a u s a t i o n  is t o t a l  random 

and chance encoun te r s  o f  a l l  t h i n g s .  Th i s  l a t t e r  choice  r e -  

s u l t s  i n  a r e p e t i t i v e ,  c y c l i c a l  sequence of e v e n t s  and hence,  

p o s i t s  a t o t a l l y  p r e a c t a b l e  u n i v e r s e  and o f  a l l  even t s  w i t h i n  

it. I n  any case, t h e  on to logy  i n h e r i n g  i n  t h i s  t h e s i s  (and 

suppor t ed  l a te r  i n  "Or ig in  o f  Forms") e l i m i n a t e s  t h e  sugges t ion  

o f  w i l l f u l n e s s  o f  matter. 

The concept  o f  c a u s a t i o n  seems t o  p r e s e n t  an 
, 

image o f  l i n e a l  or  s e q u e n t i a l  p rog res s ion  which t h e r e f o r e  

prov ides  t h e  o p p o r t u n i t y  f o r  mathemat ical ly  computing a l l  

6 J . W . N .  Watkins, o p . c i t . ,  p.  736 
7 See,  f o r  example,segment "Reproduction o f  Forms. " 



p o s s i b l e  f u t u r e  o r d e r s  of  t h i n g s  i n  a r a t h e r  mechanical  and 

c e r t a i n  f a sh ion .  But,  i n  f a c t ,  c a u s a t i o n  i s  something de r ived ;  

it comes from h i s t o r i c a l  s tudy  o f  e lements  and even t s ,  n o t  

from t h e  i n q u i r y  i n t o  t h e  unknown; Consequently,  t h e  t reat-  

ment g iven  c a u s a t i o n  and e x p l a n a t i o n  by   rod beck^ adequa te ly  

t r a n s l a t e s  t h e  o r d i n a r y  usage o f  cause  t o  t h e  p rope r  form 

of s p e c i f i c a t i o n  g iven  t h r o u g h e x p l a n a t i o n  by laws. 

The conc lus ion  t h e n  i s  t h a t  what are o f t e n  

cons idered  inadequac ies  o f  r e d u c t i o n  ar ise  mainly from t h e  

u s e  o f  A r i s t o t e l i a n  l o g i c  i m p l i c i t l y  a l though  perhaps  denying 

it o v e r t l y .  The t r a n s i t i o n  from Newtonian mechanics t o  Ein- 

s t e i n i a n  r e l a t i v i t y  i s  on ly  s i x t y  y e a r s  o l d  and took  some 

t h r e e  hundred y e a r s  t o  come. The change i s  widely  acknowledged 

b u t  s p a r s e l y  a p p r e c i a t e d .  There can be l i t t l e  doubt  t h a t  

i n f i n i t e  r e g r e s s i o n s  r e s u l t  from r e d u c t i o n  o n l y  when a c l a s s i c a l  

p h y s i c a l  u n i v e r s e  is  p o s t u l a t e d  as t h e  on ly  u n i v e r s e ,  t a c i t l y  

or  o the rwi se .  The modern founda t ions  o f  r e d u c t i o  ad absurdum 

are found i n  A r i s t o t l e ;  and u n l e s s  an A r i s t o t e l i a n  cosmology 

i s  adhered to,  t h e  problem o f  r e g r e s s i o n  does  n o t  a r i s e .  

8 May Brodbeck, ed . ,  Readings i n  t h e  Philosophy o f  t h e  
: S o c i a l  Sc iences  (New York, Appleton-Century-Crofts,  I nc . ,  

1968) ; pp. 375-87. 



SYSTEMIC IRREDUCIBILITY 

No s tudy  i s  wi thout  i t s  f i r s t  p r i n c i p l e s ,  

i t s  p r e s u p p o s i t i o n s .  This  i s  p a r t i c u l a r l y  t r u e  of  i n q u i r i e s  

i n t o  meaning. I f  no th ing  i s  meaningful  i n  i s o l a t i o n ,  t hen  

a c o n t e x t  is  demanded. The c o n t e x t  used n e c e s s a r i l y  con- 

s t i t u t e s  t h e  o b s e r v e r ' s  on to logy  o r  metaphys ica l  p e r s p e c t i v e s .  

Nombalist views p rec lude  t h e  n e c e s s i t y  o f  c o n t e x t ,  and a l -  

though they  a r e  a n t i t h e t i c a l  t o  t h i s  s t u d y ,  t hey  do provide  

t h e  impor tan t  l i n g u i s t i c  f u n c t i o n  o f  a s c r i b i n g  symbols t o  

3 e x i s t e n t i a l  p r o p e r t i e s .  I n  t h e  p rev ious  s e c t i o n ,  t h e  n a t u r e ,  

of symbols r e p r e s e n t i n g  systems was d i scussed .  I t  would be 

much t o o  complex a procedure  t o  choose a base  s p a t i a l  p o i n t  

o f  r e f e r e n c e  and then  begin t o  d e s c r i b e  sodium a s  a p a r t i c u l a r  

m a t e r i a l  c o n f i g u r a t i o n  w i t h  c e r t a i n  p i e c e s  of  m a t t e r  a t  c e r t a i n  

p o i n t s  and s o  on. The t a s k  would e l i m i n a t e  conve r sa t ion  be- 

cause  o f  t h e  complexity of  having t o  l i s t  i n  sequence what 

t h e  mind p e r c e i v e s  i n  p a r a l l e l ,  s imul taneous f a sh ion .  Language 

r e q u i r e s  sequence on a l i n e a l  s c a l e  f o r  communication and 

coherency.  But t h e  b r a i n  r e c e i v e s  s a y ,  t h e  sodium atom's  

geometry s imul taneously  a s  an ' image' and n o t  i n  d i s c r e t e  

form o f  l i n e a l  packages. Therefore ,  nominalism i s  e s s e n t i a l  

f o r  t h e  s a k e  of economy. The sodium c o n f i g u r a t i o n  a s  per -  

ce ived  i s  simply l a b e l l e d  sodium and no a t t empt  i s  made t o  

unpack t h e  symbol (except  when it is  a new l e a r n i n g  s i t u a -  

t i o n .  ) 



A sor t  of  f i r s t  p r i n c i p l e  c o n d i t i o n i n g  

t h e  n a t u r e  o f  t h i s  segment o f  t h e  t h e s i s  i s  expressed  by 

Green and Goldberger when t h e y  say:  

The c r e e d  o f  t h e  biochemist  today i s  t h a t  a l l  phenomena 
which c h a r a c t e r i z e s  l i f e  p roces ses  can be d e s c r i b e d  i n  
chemical  and p h y s i c a l  t e r m s  and t h a t  t h e  p r i n c i p l e s  o f  
chemis t ry  and p h y s i c s  which apply t o  t h e  inan imate  world  
are e q u a l l y  v a l i d  f o r  t h e  world  o f  l i f e ,  9 

Concluding t h e i r  t e x t ,  t h e y  f u r t h e r  say:  

The ce l l  i s ,  more c o r r e c t l y ,  a n  exp res s ion  o f  a  u n i v e r s a l  
set o f  mechan i s t i c  p r i n c i p l e s  and of unique molecu la r  
a r c h i t e c t u r e  and s t r u c t u r a l  p a t t e r n .  18 

The s i m p l e s t  form o f  i d e n t i f i c a t i o n ,  nomin- 

alism, seeks  t o  c l a s s i f y  by means o f  s e p a r a t i o n  and by 

emphasizing d i f f e r e n c e s .  A s  t h e  on ly  p h i l o s o p h i c a l  p roces s ,  

i t  would l e a d  n e c e s s a r i l y  t o  g r o s s  f ragmenta t ion  and chaos .  

It  would l e a d  t o  g r o s s  f ragmenta t ion  and chaos s imple  because 

encyc lopedic  lists t a k e  no account  o f  t h e  r e l a t i o n s  o f  t h i n g s .  

Of cou r se  t h i n g s  would n o t  fragment e x i s t e n t i a l l y .  Fragmentation 

i s  a mental  p rocess :  it is  t h e  mind which s e e k s  meaning. 

Nominalism i s  a neces sa ry  s t e p  i n  t h e  p roces s  o f  e s t a b l i s h i n g  

i d e n t i t y .  And i f  something c a l l e d  meaning w e r e  n o t  impor t an t ,  . 

t h e n  nominalism would be  a  s u f f i c i e n t  approach.  But i d e n t i t y  

means something more t h a n  simply name. Understanding depends 

upon o r g a n i z a t i o n  and naming does  n o t  o rgan ize .  It  i s  imposs ib le  

t o  speak o f  d i f f e r e n t  r e l a t i o n s  as t h e  cr i ter ia  f o r  t h e  est- 

ab l i shment  of  i d e n t i t y  w i thou t  s imul taneous ly  acknowledging t h e  

9 David E. Green and Robert  F .  Goldberger ,  Molecular  In- 
S i g h t s  i n t o  t h e  L iv ing  P roces s  ( N e w  York, Academic P r e s s ,  1 9 6 7 )  
p. 2 .  

10  Ibid. ,  p  7 .  
r - 



e x i s t e n c e  of  t h e  matter which e s t a b l i s h e s  t h e  parameters  of  

t h e  r e l a t i o n s .  Consequently, a t  d i f f e r e n t  l e v e l s  o f  m a t e r i a l  

a n a l y s i s ,  d i f f e r e n t  m a t e r i a l  s t r u c t u r e s  w i l l  be r equ i red .  

When examining p o s s i b l e  d i f f e r e n c e s  among g e n e r a t i v e  elements 

o f  a l a r g e r  s t r u c t u r e  such a s  cel ls  o f  t h e  human, t h e  

molecular  and atomic s t r u c t u r e s  become t h e  major p o i n t  o f  

examination.  I n  t h i s  way, it is  p o s s i b l e  t o  examine t h e  whole 

by examining t h e  p a r t s  and t h e  r e l a t i o n s  t o  produce a n  i n t e -  

g r a t e d  and meaningful pe r spec t ive .  

The quantum s t a t e  is  t h a t  s t a t e  of  e q u i l i b -  

rium a system o f  matter assumes beyond which f u r t h e r  q u a l i t a t i v e  

d i v i s i b i l i t y  i k  impossible .  The quantum s t a t e  e x i s t s  s o  long 

as d i s t u r b i n g  f a c t o r s  a r e  weaker than  t h e  r e q u i r e d  e x c i t a t i o n  

energy f o r  changes t o  h igher  quantum s t a t e s .  There i s  a 
1 

r e l a t i o n s h i p  between t h e  s p a t i a l  dimension o f  t h e  system and 

t h e  amount of  energy r equ i red  t o  produce a h ighe r  quantum 

s t a t e .  For t h i s  reason,  it t a k e s  very l i t t l e  energy t o  change 

t h e  quantum s t a t e  of a macromolecule (and t h i s  w i l l  be very 

impor tan t  l a t e r  i n  t h i s  s tudy)  whi le  it t a k e s  thousands o f  

t i m e s  more energy t o  produce a change w i t h i n  an atomic nucleus.  

It is f o r  t h i s  reason t h a t  c l a s s i c a l  phys ic s  f a i l e d  t o  exp la in  

- why t o t a l  en t ropy  o r  chaos d i d  n o t  r e s u l t  when t h e  temperature  

- of  a system was increased:  a temperature  i n c r e a s e  of a few 

t degrees  i s  s u f f i c i e n t  energy i n p u t  t o  change t h e  quantum 
:I 

b- s t a t e  o f  molecules;  b u t  a massive amount o f  energy i s  requ i red  



t o  change t h e  quantum s ta tes  o f  atarnic n u c l e i .  Again, t h i s  

is an  example o f  how A r i s t o t e l i a n  metaphysics  f a i l e d  t o  p r o p e r l y  

e x p l a i n  a p h y s i c a l  s ta te  s imply because i t s  assumptions w e r e  

incompat ib le  ( through,  perhaps ,  l a c k  o f  expe r imen ta t ion )  

w i t h  environmental  real i t ies .  Such s t a t emen t s  as "heavy 

o b j e c t s  f a l l  f a s t e r  t han  l i g h t e r  o b j e c t s n  c l e a r l y  l acked  any 

exper imenta l  a c t i v i t i e s  or  suppor t .  I t  i s  a l s o  t h e  unique 

behaviour  of  energy t r a n s l a t i o n s  which h e l p s  t h e  unders tanding  

of  Fred  Hoyle 's  t h e o r y  of t h e  p u l s a t i n g  un ive r se .  A t  very 

l o w  t empera tu re s ,  t h e  molecules  o f  every  subs t ance  form one 

b i g  u n i t .  There i s  ev idence  t o  sugges t  t h a t  m a t t e r  is some- 

what " an t i - en t rop ic" .  W.  Ross Ashby, D i r e c t o r  o f  t h e  Burden 

Neuro log ica l  I n s t i t u t e  s a y s  i n  conc lus ion  t o  h i s  s t u d y  t h a t :  

The pr imary f a c t  i s  t h a t  a l l  i s o l a t e d  s t a t e -de t e rmined  
dynamic systems are selective: from whatever  s ta te  they  
have i n i t i a l l y ,  t hey  go towards states o f  equ i l i b r ium.  
The states o f  e q u i l i b r i u m  are always c h a r a c t e r i s e d ,  i n  
t h e i r  r e l a t i o n  t o  t h e  change-inducing laws of t h e  system,  
by be ing  e x c e p t i o n a l l y  r e s i s t a n t .  
( S p e c i a l l y  r e s i s t a n t  are t h o s e  forms whose occurrence 
l e a d s ,  by whatever method, t o  t h e  occur%cc of 

. f u r t h e r  replicate& of t h e  same form -- t h e  so -ca l l ed  
' r eproduc ing '  forms.) 
I f  t h e  system pe rmi t s  t h e  format ion  o f  l o c a l  e q u i l i b r i a ,  
t h e s e  w i l l  t a k e  t h e  form of  dynamic subsystems,  ex- 
c e p t i o n a l l y  r e s i s t a n t  t o  t h e  d i s r u p t i v e  e f f e c t s  o f  even t s  
o c c u r r i n g  l o c a l l y .  
When such a s t a b l e  dynamic subsystem i s  examined i n t e r n a l l y ,  
it w i l l  be  found t o  have p a r t s  t h a t  are co-ord ina ted  
i n  t h e i r  defence  a g a i n s t  d i s tu rbance .  

- I f  t h e  class o f  d i s t u r b a n c e  changes from g e n e r a t i o n  t o  
g e n e r a t i o n  b u t  i s  c o n s t a n t  w i t h i n  each g e n e r a t i o n ,  even 
more r e s i s t a n t  are t h o s e  forms t h a t  are born w i t h  a mech- 
anism such t h a t  t h e  environment w i l l  make it act  i n  a 
r e g u l a t o r y  way a g a i n s t  t h e  p a r t i c u l a r  environment -- t h e  
' l e a r n i n g '  organisms.  11 

11 W ,  Ross Ashby, Design For A Brain  (The o r i g i n  o f  a d a p t i v e  
behaviour)  , (London, John Wiley & Sons, I n c . ,  1952) ; p.238. 



Consequently, it i s  p o s s i b l e  t o  conceive t h a t  over  very long 

pe r iods ,  a l l  matter tends  t o  seek equi l ibr ium and form one 

b ig  u n i t ;  and t h a t  g a l a c t i c  matter c o n t r a c t s  t o  form one 

g i a n t  mass. But a t  some p o i n t  i n  -the con t rac t ing  process ,  t h e  

i n t e r n a l  temperature and p ressu re  rise high enough t h a t  

entropy begins t o  i n c r e a s e .  The r e s u l t  i s  a s o r t  of plasma 

e f f e c t  o f  d i s i n t e g r a t i o n .  The b ig  bang theory o r i g i n a t e d  

from evidence of  t h e  expansion o f  ma t t e r  through t h e  universe.  

It  may be t h a t  even tua l ly  t h e  r a t e  of expansion w i l l  slow and 

begin t o  r eve r se .  The important po in t  here is t h a t  n e i t h e r  

- q u a l i t y  nor quanta  progress  t o  i n f i n i t y  on a l i n e a l  s c a l e  a s  

implied by c l a s s i c a l  mechanics. This  l i n e a l  s c a l e  i s  evident  

i n  A r i s t o t l e ' s  h i e r a r c h i e s  of t h i n g s  from s tones  t o  gods. 

Although t h e  con ten t  of  such a h ierarchy is no longer  assumed 

c o r r e c t ,  t h e  form is  very much a l i v e  i n  t h e  r e f u s a l  t o  accept  

c e r t a i n  modes of reduct ion  f o r  purposes o f  i d e n t i f i c a t i o n  o r  

complete s p e c i f i c a t i o n .  

The q u a l i t a t i v e  i d e n t i t y  o f  an atomic system 

can be descr ibed  e x p l i c i t l y  by t h e  amount o f  energy requi red  

t o  change t h e  quantum s t a t e  of  i t s  system. Consequently, it 

is  p o s s i b l e  t o  d e f i n e  t h e  boundaries o f  a system by t h e  same 

means; and group i d e n t i t y ,  t h e r e f o r e ,  can be measured by t h e  

amount of  entropy i t s  r e l a t i o n s  can t o l e r a t e  before  changing. 

Once t h e  i n t e r n a l  r e l a t i o n s  have changed, t h e  i d e n t i t y  of t h e  

system has changed too.  I f  any element i s  removed from t h e  

system e i t h e r  an e n t i r e l y  new system i s  c r e a t e d  o r ,  no system 



e x i s t s  a t  a l l .  This  means t h a t  a system may be composed o f  

elements which could 'bondt i n  some way t h a t  would produce 

two systems o f  i d e n t i c a l  na tu res .  But i n  m a t t e r ,  t h i s  k ind  

of redundancy does n o t  occur .  I t  i s  p o s s i b l e  t o  have two 

systems conjoined ,of course ;  bu t  they always a r e ,  o r  should 

be, recognized a s  two systems. An example of t h i s  i s  t h e  

chemistry  of  calc ium hydroxide and t h e  a d d i t i o n  o f  hydro- 

c h l o r i c  a c i d .  I n  molecular terms: 

I The calcium hydroxide i s  a system o r ,  a molecule.  The a c i d  

1 may then  be regarded a s  t h e  energy i n p u t  f u n c t i o n  r e q u i r e d  
I 

1 t o  d i v i d e  t h e  system o r  t o  r e d i c e  it. The r e s u l t  i s  no t  a 
I 

- number o f  mini-systems of  calcium hydroxide.  But it i s  
I 

p r e c i s e l y  t h i s  kiid o f  conclus ion ,  de r ived  from c l a s s i c a l  

mechanics, t o  which many phi losophers  and s o c i a l  s c i e n t i s t s  

could  come should they f a i l  t o  examine c l o s e l y  t h e i r  ana logies .  

The i o n i c  r e p r e s e n t a t i o n  of  t h e  above might f u r t h e r  c l a r i f y  

t h e  molecular equat ion  and i t s  r e l a t i o n s h i p s  t o  sys temic  

i r r e d u c i b i l i t y :  

These a r e  t h e  components of t h e  molecules and each can e x i s t  

-- independent ly  (which seems t o  c o n t r a d i c t  t h e  h o l i s t i c  a t t i t u d e  

o f  t h e  s tudy;  b u t  it is s a i d  t o  be independent because i t s  

e x t e r n a l  r e l a t i o n s  a r e  p o t e n t i a l ,  n o t  k i n e t i c ,  and because 



independent  e x i s t e n c e ,  however meaningless ,  may be ve ry  

r e a l )  and can  t h e r e f o r e  be c l a s s e d  a s  a system. However, none 

i s  s y s t e m i c a l l y  s i m i l a r  t o  t h e  l a r g e r  system which was reduced. 

The molecular  q u a l i t a t i v e  i d e n t i t y  has  been des t royed .  I n  

t h e  case of t h e  OH- i o n s ,  t h e r e  is a very  good chance t h a t  

i f  c e r t a i n  o t h e r  i o n s  come w i t h i n  c e r t a i n  d i s t a n c e s ,  t h e y  

w i l l  bond t o  form a s t a b l e  system which has  a q u a l i t a t i v e  

i d e n t i t y  d i f f e r e n t  from each  o f  t h e  p a r t s .  It w i l l  be a n  

i d e n t i t y  d i f f e r e n t  from, n o t  i n  a d d i t i o n  t o  t h e  i d e n t i t y  o f  

t h e  p a r t s .  The i o n s  do n o t  w i l f u l l y  s e e k  o t h e r  i o n s  f o r  

sys t emic  development b u t ,  i n  a sense ,  t h e y  can be said t o  be 

less stable i n  t h e i r  i s o l a t e d  form than  t h e y  are a s  p a r t  o f  

a l a r g e r  system. 

The conc lus ion  o f  t h i s  t o p i c  i s  t h a t  t h e  

parameters  o f  a system are paramount t o  t h e  s p e c i f i c a t i o n  o f  

q u a l i t a t i v e  i d e n t i t y .  I f  i d e n t i t y  i s  l o s t  by r e d u c t i o n ,  i t  

is clear t h a t  a system e x i s t e d .  I t  i s  n o t  always an easy  

t a s k  t o  d e t e c t  a system. It i s  f o r  t h i s  reason  t h a t  analogy 

as a conscious methodology o f  i n q u i r y  h a s - b e e n  scorned  a s  some 

"form of  weak reasoning ."  A system then ,  is  a q u a l i t a t i v e  

e n t i t y  whose r e d u c t i o n  r e s u l t s  i n  i t s  l o s s  o f  i d e n t i t y  a s  

a system; and no system can be reduced i n t o  sub-systems o f  t h e  
, 

same q u a l i t a t i v e  n a t u r e  as t h e  o r i g i n a l .  



ORIGINS OF FORM 

A t  t h e  t o p  o f  t h e  quantum s c a l e ,  chaos  r e i g n s .  

T h i s  i s  t h e  l e v e l  o f  p r o t o n  g a s e s  a t  ex t remely  h igh  temper- 

a t u r e s  w i t h  k i n e t i c  e n e r g i e s  o f  many m i l l i o n s  o f  e l e c t r o n  

v o l t s .  Except f o r  t h e  e lementary p a r t i c l e s  o f  p ro tons ,  neu t rons  

and e l e c t r o n s ,  t h e r e  i s  no s i g n i f i c a n t  d i f f e r e n t i a t i o n :  t h e  

s ta te  o f  en t ropy  i s  ex t remely  high.  Th i s  i s  t h e  n a t u r e  o f  

t h e  f u s i o n  o r  plasma state.  When k i n e t i c  e n e r g i e s  are less 

t h a n  a m i l l i o n  v o l t s ,  p ro tons  and neu t rons  assemble i n t o  

a tomic  n u c l e i .  But even a t  t h i s  s t a g e  o f  d i f f e r e n t i a t i o n ,  

e l e c t r o n s  and n u c l e i  move q u i t e  randomly, w i thou t  o r d e r .  A t  

lower tempera tures  o f  on ly  a few v o l t s ,  e l e c t r o n s  f a l l  i n t o  

r e g u l a r  s tates around t h e  n u c l e i  and it i s  a t  t h i s  p o i n t  t h a t  

t h e  s t a n d a r d  p h y s i c a l  and chemical  q u a l i t i e s  emerge. By 

reduc ing  t h e  tempera tures  even f u r t h e r ,  atoms beg in  t o  form 

s imple  molecules  and t h e  v a r i e t y  o f  chemical  compounds i n -  

creases r a p i d l y .  Thesoe compounds are as d i s t i n c t  and s p e c i f i c  

as atoms b u t  are iess s t a b l e .  Again, t h e  quantum s ta te  of  a  

molecule r e q u i r e s  much less energy f o r  a change t h a n  does  an  

atom. When energy is reduced t o  a f e w  hundredths  of an e l e c t r o n  

v o l t ,  s ay  room tempera ture ,  most molecules  beg in  t o  form 

l i q u i d s  and c r y s t a l s .  I t  i s  i n  t h i s  r eg ion  o f  d e l i c a t e  temp- 

e r a t u r e  ba l ance  wherein g i a n t  molecules  a r e  formed. The 

d i v e r s i t y  o f  matter i n c r e a s e s  t o  i n c l u d e  t h a t  o f  l i v i n g  

organisms.  



The form o f  anyth ing  i s  unique.  Tha t  is, 

t h e r e  i s  no s u b s t a n t i a l  d i f f e r e n c e  between two sodium 

c h l o r i d e  molecules ,  Therefore ,  t h e  form o f  a t h i n g  i s  i t s  

g e n e r i c  i d e n t i t y .  It remains i n v a r i a n t  e x c e p t  under s p e c i a l  

c i rcumstances .  For  example, sodium c h l o r i d e  i s  a n  i o n i c  

compound which means i t s  p a r t s  can r e t a i n  t h e i r  i n d i v i d u a l  

i d e n t i t i e s  and,  consequent ly ,  change quantum s ta tes .  It  is 

h e r e  t h a t  form t a k e s  on a s p e c i a l  s i g n i f i c a n c e ,  A Gestalt 

view sees t h e  N a  and t h e  C 1  o f  sodium c h l o r i d e  w i t h i n  t h e  

compound NaC1. The p e r c e p t i o n  is  i n  e r r o r .  Only N a C 1 ,  a 

non-reducible  q u a l i t a t i v e  s ta te  e x i s t s .  I f ,  f o r  example, t h e  

C and t h e  0 'components' of  C02 were s t u d i e d  independent ly  

o f  o n e ' a n o t h e r  and t h e i r  s t r u c t u r e s  memorized, it would be 

imposs ib l e  t o  r ecogn ize  e i t h e r  C o r  0 i n  t h e  C02 compound. 

I f  t h e  quantum s ta te  o f  NaCl i s  changed, obv ious ly ,  something 

else r e s u l t s ;  b u t  t h e r e  i s  no j u s t i f i c a t i o n  f o r  p e r c e i v i n g  

t h e  r e s u l t  o f  t h e  quantum s ta te  change as  having p a r t i a l  

r e l a t i o n s h i p s  w i t h  t h e  o r i g i n a l  compound. I n  o t h e r  words, 

t h e  q u a l i t a t i v e  i d e n t i t y  o f  N a C l  must n o t  be pe rce ived  a s  

N a  p l u s  C 1  b u t  s imply and i r r e d u c i b l y  as NaC1.  The symbolic 

similarities s e r v e  u s e f u l  chemical  purposes ,  b u t  t hey  a l s o  

seem t o  c o n d i t i o n  a n  i n a c c u r a t e  p h i l o s o p h i c a l  i n t e r p r e t a t i o n .  

The N a  and C 1  symbols i n d i c a t e  t h a t  t h e  system NaCl w i l l ,  

when s u b j e c t e d  t o  c e r t a i n  energy i n p u t s ,  g e n e r a l l y  change 

t o  t h e  quantum states o f  Na and C 1 ,  n e i t h e r  o f  which has  



any sys temic  resemblance t o  t h e  o r i g i n a l  compound, I f  t h e r e  

were, t h e  poor s o u l  who l i b e r a l l y  s p r i n k l e d  s a l t  on h i s  

f i s h  and c h i p s  would m e e t  an  unpa la t ab le  and untimely end 

because both a r e  very poisonous m a t e r i a l s .  When N a  and C1 

are conjoined,  t h e  r e s u l t  i s  always an  atomic p a t t e r n  o f  

' 2 '  r e l a t i o n s  where 'z' is some unique p a t t e r n .  S ince  t h i s  

r e s u l t a n t  p a t t e r n  seems i n v a r i a n t ,  t h e  N a C l  d e s i g n a t i o n  i s  

convenient;  it could be XaPh. A n  e l e c t r o n  i n  N a  i s  n o t  

q u a l i t a t i v e l y  d i f f e r e n t  from an e l e c t r o n  i n  C 1 ;  b u t  i t s  

p o s i t i o n  and t h e  number o f  such p a r t i c l e s  i s  unique t o  each. 

' Hence, s i n c e  t h e  product  cannot be reduced t o  i t s  p a r t s ,  it 

I cannot be more than  t h e  sum. Form is  unique.  I 



REPRODUCTION OF FORMS 

Obviously,  no th ing  a s  mindless  as molecules  

cou ld  be  cons ide red  t o  have t h e  a b i l i t y  t o  p l a n  s t r u c t u r a l  

d i f f e r e n t i a t i o n  and m u l t i p l i c a t i o n .  However, it is  q u i t e  l i k e l y  

t h a t  b i l l i o n s  o f  molecules  t e n d  t o  g a t h e r  i n t o  systems and 

o f  t h e  m i l l i o n s  o f  sys tems s o  formed a t  random, some r e q u i r e  

h i g h e r  energy i n p u t s  t h a n  o t h e r s  t o  d e s t r o y  t h e i r  i d e n t i t y ,  

A t  t h i s  p o i n t  o f  molecu la r  bonding, t h e  t e r m  r ep roduc t ion  

s t i l l  seems inadequa te .  Never the less ,  it does  seem t h a t  

c e r t a i n  molecular  s t r u c t u r e s  are more s t a b l e  t h a n  o t h e r s  

and t h e s e  s u r v i v e  environmental  changes. Atoms o f  carbon,  

hydrogen, oxygen and n i t r o g e n  combine i n  a v a r i e t y  o f  ways 

and t h e  produc t  i s  a  series o f  n u c l e i c  a c i d s ,  amino a c i d s  

and p r o t e i n .  These are t h e  g i a n t  ( o r  macro) molecules  which 

t e n d  t o  r e t a i n  t h e i r  i d e n t i t y  and s o  appear  t o  p ropaga te  

themselves .  A s  t h e  en t ropy  of  a  system d e c r e a s e s ,  molecular  

bonding i n c r e a s e s ,  The massive number o f  molecular  combinations 

p rov ide  t h e  o p p o r t u n i t y  f o r  t h e s e  amino a c i d  combinations t o  

e x i s t  and because o f  t h e i r  g r e a t e r  p r o p e n s i t y  t o  s t a b i l i t y  

t h a n  o t h e r  combination9 t h e i r  numbers i n c r e a s e .  Once t h e s e  

enzymes e x i s t ,  t hey  c o n d i t i o n  t h e  t y p e  o f  molecular  s t r u c t u r e s  

t o  fol low.  Desoxyribo n u c l e i c  a c i d  (DNA) has  been found t o  be 

one o f  t h e  most impor t an t  g i a n t  molecules .  I t  i s  simply a 

q u i r k  o f  matter t h a t  t h e  DNA c h a i n  has  t h e  s t a b i l i t y  it has 

and t h e  f l e x i b i l i t y  o f  response  t o  energy changes t h a t  it has .  
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Because of i t s  r e l a t i v e l y  enormous s i z e ,  t h e  number of p o s s i b l e  

quantum s t a t e s  of DNA i s  . very g r e a t  compared wi th  t h e  
F 

Ir s i t u a t i o n  o f  simple atoms o r  molecules. The s t r u c t u r e s  t h a t  

are i d e n t i f i e d  as o rgan ic  ma t t e r  r e q u i r e  temperatures  low 

enough t o  pe rpe tua te  t h e  formation o f  macromolecules and 

temperatures  high enough f o r  t h e  supply o f  energy necessary 

f o r  changes i n  quantum s t a t e s .  Weisskopf makes an i n t e r e s t -  

i n g  observat ion  on t h i s  process:  

I f  w e  proceed downward on our  quantum ladder  t o  zero 
temperature,  l i f e  decays, and a l l  ma t t e r  forms a b ig  
c r y s t a l  i n  which many of t h e  e x i s t i n g  v a r i e t i e s  a r e  
preserved but  are frozen i n t o  i n a c t i v i t y .  Everything i s  
then  found i n  i t s  lowest s t a t e ,  a s t a t e  of high spec i -  
f i c i t y  bu t  without  change o r  motion. This i s  t h e  s t a g e  
of  death.12 

r, O f  course,  Weisskopf i s  speaking i n  r e l a t i v i s t i c  terns 
F 

P .. wi th  reg%&ds t o  motion. An EEG reading o f  t h e  b r a i n  a f t e r  
d 

death  shows t h a t  motion has been reduced t o  t h e  atomic 
5- 

f l e v e l ,  a l e v e l  from which no recovery can be made by t h e  
Z 8 
f human organism. The change i n  energy s t a t e s  has changed such 

e 
2 - 

t h a t  t h e  molecular a c t i v i t y  i s  e i t h e r  completely deceased 

o r  t o t a l l y  random. But t h e  a c t i v i t y  of complex molecule 
k 

bu i ld ing  i s  stopped and t h e  s p e c i f i c i t y  which c o n s t i t u t e s  
r 

consciousness no longer  e x i s t s .  From t h e s e  observat ions ,  it 
I 

-- becomes apparent  t h a t  t h e  measurement of q u a n t i t i e s  i s  a s t a t i c  
j: 
r process  while  t h e  measurement of q u a l i t i e s  i s  a dynamic process .  
et 
i 
r This  i s  why p e r t u r b a t i o n s  of qua l i t i e s , change  t h e i r  i d e n t i t i e s .  



That is ,  i d e n t i t y  is  a product  o f  a dynamic state of  

equ i l ib r ium whi le  nominal dea th  is  s t a t i c  equ i l ib r ium.  

Perhaps it i s  n o t  e n t i r e l y  non sequitri.r t o  sugges t  a t  t h i s  - 
p o i n t  t h a t  motion i s  an i n h e r e n t  p rope r ty  o f  ma t t e r  and no t  

simply a d i r e c t i o n  o f  t r a v e l  t h a t  con t inues  u n t i l  i n t e r r u p t e d .  

The b a s i s  f o r  t h i s  assumption i s  o f  course  t h e  

foregoing  d i s c u s s i o n  o f  molecular  d i f f e r e n t i a t i o n .  A d u a l i s t  

may ag ree  t o  t h e  above argument b u t  s t i l l  ask  what p u t s  t h e  

molecules i n  motion s o  t h a t  such sequences can t a k e  p lace .  

S ince  motion i s  always observed,  r e l a t i v e  t o  something, it is  

n o t  unreasonable  t o  conclude t h a t  motion i s  an  i n h e r e n t  

q u a l i t a t i v e  c h a r a c t e r i s t i c  of ma t t e r .  Hence, it i s  n o t  mind 1 

which d r i v e s  molecules through space b u t  t h e  very n a t u r e  of 

ma t t e r .  I f  s t a s i s  w e r e  t h e  n a t u r a l  tendency o r  q u a l i t y  o f  

m a t t e r ,  a b s o l u t e  zero ,  t h e  p o i n t  a t  which atomic motion ceases ,  

would n o t  be s o  d i f f i c u l t  t o  reach .  And obvious ly ,  t h e  

seemingly homeostat ic  b r a i n  model t o b e  argued l a t e r  s eeks  

n o t  a s t a t i c  concept  of  equ i l ib r ium b u t  a dynamic equi l ibr ium.  

The i n h e r e n t  p rope r ty  o f  motion then ,  i s  c r u c i a l  t o  any 

p h y s i c a l i s t i c  system o f  i n q u i r y .  Without i t s  assumption,  f r e e  

w i l l  would be t h e  only  a l t e r n a t e .  

The misunderstanding which g e n e r a l l y  accompanies 

criticism of  a non-Gestalt  a n a l y s i s  i s  n o t  t h a t  such an  

a n a l y s i s  is  n o t  s y s t e m a t i c  b u t  t h a t  t h e  o b j e c t i v e  of  t h e  

process  becomes submerged i n  a h o s t  of  i r r e l e v a n c i e s  genera ted  



by a f e a r  o f  f ragmentat ion.  I n  t h e  same way, t h e  uses  made 

o f  c e r t a i n  t e r m s  seems t o  cond i t ion  o r  e l ic i te  a nega t ive  

a t t i t u d e  from t h e  l i s t e n e r  o r  r eade r .  For example, t h e  use  

of  t h e  terms 'choose1 and !se lec t ion1  a r e  e a s i l y  m i s i n t e r p r e t e d .  

I t  i s  a p e c u l i a r i t y  of human language t h a t  makes t h e  exam- 

i n a t i o n  o f  i ts  own p rocess  of  behaviour a r a t h e r  d i f f i c u l t  

t a s k .  The d i s t i n c t i o n  o f  t h e  problem i s  p e r t i n e n t  i n  t h e  

d i s c u s s i o n  o f  'p ropagat ion '  o r  Leproduction'  i n  t h e  molecular  

sense.  

It is  s imple r  t o  speak of  molecular  repro-  

duc t ion  i n  o r d e r  t o  convey t h e  dynamic state o f  bu i ld ing  and 

bonding t h a t  does t a k e  p l a c e  s y s t e m a t i c a l l y .  I t  would be 

r i d i c u l o u s  t o  speak o f  human reproduct ion  i n  t h e  molecular 

s e n s e  only  because it is  g e n e r a l l y  conceived a s  a process  of 

two o rgan ic  systems r a t h e r  t h a n  two ino rgan ic  p a r t s  which 

' reproduce ' .  The v a r i e t y  of  behavioural  a c t s  necessary  f o r  

human reproduct ion  a r e  g e n e r a l l y  those  t h i n g s  involved i n  t h e  

popular  concept o f  reproduct ion .  However, t h e  b i o l o g i c a l  

phenomenon which a c t u a l l y  i n i t i a t e s  g e n e t i c  a c t i v i t y  i s  n o t  

an  a c t i v i t y  among systems b u t  among p a r t s .  Hence, t h e  

s t a t emen t  t h a t  wholes a r e  grammatically reduced through a 

d i a l e c t i c a l  p rocess  only  t o  emerge a s  p a r t s  o f  a more i n c l u s i v e  

p e r s p e c t i v e  t a k e s  on an  a d d i t i o n a l  s i g n i f i c a n c e .  And it i s  

only  by moving cont inuous ly  from t h e  macro t o  t h e  micro and 

from t h e  micro t o  t h e  macro s c a l e s  t h a t  i n q u i r y  assumes a 



D 
f 

dynamic form, an equi l ibr ium i n  progress .  Two humans may 

'choose1 t o  reproduce; bu t  only  c e r t a i n  molecular s t r u c t u r e s  

of  matter w i l l  combine t o  genera te  o r  'add up t o '  t h e  system 

known a s  a human being. I n  some concluding remarks, Green 

and Goldberger t r e a t  t h e  same s o r t  o f  problem of  word usage 

i n  desc r ib ing  inorganic  behaviour: 

One must never f o r g e t . ,  however, t h a t r n o  a c t u a l  s e l e c t i o n  
o f  molecules p e r  s e  i s  involved i n  t h e  evolu t ionary  
process .  s i m i l a r l y ,  Nature does n o t  d e s i  n molecules 
wi th  any foreknowledge of  t h e i r  p o s s l  Ti+- e use fu lness ,  
When one speaks of t h e  process  by which t h e  molecules 
of  t h e  c e l l  a r e  designed one must keep i n  mind t h a t  
t h e  f i n a l  product i s  t h e  r e s u l t  of  numerous and random 
v a r i a t i o n s ,  each of  which was t e s t e d  by s e l e c t i o n  f o r  
o r  a g a i n s t  r e t e n t i o n  ( a t  t h e  popula t ion  l e v e l )  . I 3  

1 
I Dealing with problems i n  b ioenerge t i c s ,  t h e  au thors  n o t e  

1 I 

1 t h a t :  - R I 

P j 

Living systems do not  depend upon macro devices  f o r  
achieving t h e s e  t ransformat ions .  ~ m o l o g i c a l  t r a n s -  
formations t a k e  p lace  a t  t h e  l e v e l  of s i n g l e  molecules. 
There a r e  no l a r g e  mechanical cont r ivances  t o  be found 
i n  c e l l s .  Even muscle i s  no t  a s i n g l e  cont r ivance  but ,  
r a t h e r ,  t h e  sum t o t a l  of m i l l i o n s  o f  components, each of 
which is i n d i v i d u a l l y  undergoing s p e c i f i c  molecular 
rearrangements and t h e s e  a r e  t h e  b a s i s  o f  t h e  performance 
of  t h e  o v e r a l l  system. Energy t ransformat ions  i n  l i v i n g  
systems l i e  i n  t h e  domain of  molecular changes, n o t  of  
macro mechanical cont r ivances .  1 4  

The f i n a l  s ta tement  i s  worth keeping i n  mind because it 

r e p r e s e n t s  a fundamental p r i n c i p l e  t o  be developed. l a t e r  
r 

C- 

i n  "Models of  Thought". 
7 
L 

1 3  Green and Goldberger, op .c i t . ,  p.56. 
1 4  Ib id . ,  p. 138. - 



A SUMMARY OF POSSIBLE CONCLUSIONS 

It is impossible to disclaim an existential 

state for meaning without first demonstrating that ideas are 

material; that form is inseparable from content; and that 

the existence of mind apart from mental events is irrelevant 

to human behaviour. In attacking the first of these demon- 

strations, it has been necessary to examine some of the 

assumptions inhering in various ontological perspectives of 

quantity and quality because like form and content, quantity 

and quality are inseparable. Consequently, the discussion of 

reduction does not eliminate the dangers of regressions: it 

points out the inevitability of some reductions and for 

their necessity; but, at the same time, it cautions against 

the idea that everything must be reduced to some primary 

matter. Above all, it aims at showing that the distinction 

among Newtonian mechanics, Planck's quanta and Einstein's 

relativity theories must be integrated rather than separated. 

This is important bedause an historical perspective of 

modern physics assists in perceiving the interrelatedness 

of quality and quanta such that each can be reduced to the 

other. Therefore, given that one is reducible to the other, 

it can be concluded that a qualitative state is properly 

described by the postulation of its quantitative elements 

and their relations. However, since one reduces to the other, 

the emergent state of meaning is the product of the 

reduction-expansion process inherent in inquiry. It is 



because this is the true naturL of meaning that a referential 

system of meaning works unfailingly, assuming a consistent 

philosophical principle of integration of things. Without 

a context, a thing makes no sense whatever. As is argued in 

the chapter "Models of Thoughtn the only context possible 

when considering the nature of meaning is the neurological 

context. It makes no sense whatever,insofar as meaning to 

someone is concerned,to speak of meaningful relations of a 

context that is not simultaneously mental as well as objectively 

material or existential. 

Realizing then, that quanta and quality are 

reducible to themselves, it becomes an important matter to 

realize the irreducibility of a system if coherency among 

elements to be reduced is to be maintained. For example, a 

sociologist may be studying group behaviour for some purpose. 

Should he fail to see the systemic parameters of. his group and, 

perhaps, sub-groups, his study becomes hopeless. It is not 

enough to merely make - classifications of groups: their 
qualitative natures must be specified quantitatively so that 

any qualitative change can be measured. If the study of group 

behaviour is approached with the attitude that a sub-group is 

simply fewer members, errors compound. The relations which 

~pecify one group's identity must be isomorphic with the 

relations of the sub-group or else the study takes, unwittingly, 

a new turn. One loses hold of his method of integration. The 



problem, t h e n ,  is w e l l  r e p r e s e n t e d  by t h e  i o n i c  models of 

calcium hydroxide and acia; and it can be  concluded from 

t h o s e  o b s e r v a t i o n s  t h a t  i f  meaning emerges from t h e  s tudy  o f  

wholes, t hen  t h e  wholes must be  examined by t h e  p rouess  o f  

r e d u c t i o n  so t h a t  t h e  boundar ies  o f  sys temic  i f r e d u c i b i l i t y  

are found. Then t h e  r e l a t i o n s  of  t h e  e lements  can be  per -  

c e i v e d  as t h e  q u a l i t a t i v e  n a t u r e  o f  t h e  whole -- a g a i n ,  t h e  

p r o c e s s  o f  r e d u c t i o n  and expansion wherein meaning emerges. 

T h i s  p o s i t i o n  on meaning l e a v e s  t h e  q u e s t i o n  

o f  a "beginning o f  t h i n g s "  r a t h e r  unanswered. N o t  u n l i k e  

Topsy, t h e  u n i v e r s e  o f  t h i n g s  j u s t  grew. From t h e  segment 

on t h e  "Or ig ins  o f  Form" it is n o t  unreasonable  t o  conclude 

t h a t  even as meaning emerges, it i s  a f u n c t i o n  o f  t h e  c o n s t a n t  

r e d u c t i o n  and expansion o f  t h i n g s .  Hoyle 's  l a t e s t  theo ry  o f  

t h e  o r i g i n s  o f  t h e  u n i v e r s e  c e r t a i n l y  i s  compat ible ;  and t h i s  

s tudy  does  a rgue  t h a t  i d e a s  are material. Th i s ,  t i e d  t o g e t h e r  - 
by t h e  comments i n  "Reproduction o f  Formsn s e r v e s t o  p o i n t  , 

o u t  t h a t  t h e  d i f f e r e n t i a t i o n  p r o c e s s  a t  t h e  a tomic l e v e l  

accounts  f o r  a l l  d i f f e r e n t i a t i o n s  a t  t h e  macro l e v e l .  An 

i n t e r e s t i n g  aside h e r e  is  t o  n o t e  i n  a n t i c i p a t i o n  o f  some 

adve r se  comments concerning t h e  i n c l u s i o n  o f  H o y l e f s  i d e a s  

i s  t h a t  when i t  i s  cons ide red  t h a t  u n i v e r s a l  material and t h a t  

o f  human o r g a n i c  subs t ance  appear  i n  eve ry  way i d e n t i c a l ,  it 

would s e e m  most incongruous i f  bo th  groups o f  m a t t e r  f a i l e d  

t o  adhere  t o  t h e  same p h y s i c a l  l a w s  o f  behaviour .  Thus, t o  

compare g a l a c t i c  matter and i t s  behaviour  w i t h  human behaviour 

probably makes v a s t l y  g r e a t e r  s ense  t han  t o  draw conc lus ions  



about  humans from t h e  s tudy  o f  roden t s .  T h i s  i s  s o  because 

i f  t h e  p r o c e s s  o f  d i f f e r e n t i a t i o n  i s  t h e  q u a l i t a t i v e  i d e n t i t y  

I& of t h e  organism, it is  r a t h e r  obvious  t h a t  t h e  q u a l i t a t i v e  B 
states o f  r o d e n t s  and humans i s  d i f f e r e n t .  How then ,  can more 

t - t h a n  g r o s s l y  s u p e r f i c i a l  a n a l o g i e s  be made between systems i 
whose e s s e n t i a l  p r o p e r t i e s  d i f f e r ?  There is  much g r e a t e r  

s i m i l a r i t y  i n  t h e  r e l a t i o n s  o f  g a l a c t i c  matter and atomic 

c o n f i g u r a t i o n s  and t h e  a tomic and molecular  s t r u c t u r e s  o f  

humans than  between t h e  o r g a n i c  behaviours  among animals .  

Regress  i s  non-ex i s t en t  i n  t h e  p r o c e s s  o f  

reduct ion-expansion because t h e  i r r e d u c i b i l i t y  o f  a system 

wi thou t  changing t h e  q u a l i t a t i v e  n a t u r e  is  imposs ib le  (hence,  

s i n c e  a change i s  p h y s i c a l  o r ,  q u a n t i t a t i v e ,  t h e  t w o  quanta  

and q u a l i t y  are i n s e p a r a b l e )  and s o ,  i f  t h e  parameters  g iven  

for  a system are c o r r e c t ,  f u r t h e r  r e d u c t i o n  would change t h e  

i n q u i r y ;  it would n o t  c o n s t i t u t e  a n  exp lana t ion  o f  any kind.  

F i n a l l y ,  when t h e  i n t r o s p e c t i v e  n a t u r e  o f  

language i s  cons ide red ,  it can be deduced t h a t  t h e  c rux  o f  t h e  

problem i n  t h e  s p e c i f i c a t i o n  o f  meaning l ies  i n  t h i s  matter 

of  o r d i n a r y  language be ing  a s h o r t  code j u s t  t h e  same way as 

conceived by Turing.  It is  a macro dev ice  f o r  t h e  d e s c r i p t i o n  

o f  micro e v e n t s .  The n e u r o l o g i c a l  i n t r o v e r s i o n  o f  language o r ,  

c o g n i t i o n ,  could o p e r a t e  i n  no o t h e r  way. Because o f  t h e s e  

r e l a t i o n s h i p s ,  t h e  p r e c i s i o n  of form is  los t  i n  t h e  clumsy 

u t t e r a n c e  of c o n t e n t .  I t  i s  p o s s i b l e  t o  conclude t h a t  a l l  



people perce ive  i n  p r e c i s e l y  t h e  same way and i n  f a c t ,  have 

t h e  same mental  percept ions  of  t h e  same o b j e c t ;  however, t h e  

use of o rd ina ry  language, a f f e c t e d  d i f f e r e n t l y  by d i f f e r e n t  

c u l t u r e s ,  produces an expression of  t h e  percept ion  much 

d i f f e r e n t  from each o t h e r .  Within a s i n g l e  c u l t u r e  o r  even 

wi th in  a s i n g l e  community, t h e  use o f  o rd ina ry  language w i l l  ' 

p r e s e n t  a d i f f e r e n t  pe r spec t ive  o f  t h e  same o b j e c t  because of  

t h e  inep tness  of  t h e  s h o r t  code n a t u r e  o f  language, n o t  because 

each person sees d i f f e r e n t l y .  To argue o therwise  i s  t o  argue 

t h a t  t h e  behaviour of ma t t e r  d i f f e r s  from person t o  person. 

It  i s  i n t e r e s t i n g  t o  note  t h a t  t h e  Whorfian hypothesis  i s  n o t  

widely accepted,  but  i t s  converse is;  and y e t ,  a f t e r  t h e  

s t a g e  o f  primary language development, it is  very l i k e l y  t h a t  

t h e  language i t s e l f  does,  t o  some s i g n i f i c a n t  degree,  condi t ion  

t h e  ways i n  which f u r t h e r  percept ions  a r e  descr ibed.  (This  is  

a s l i g h t  modif ica t ion  o f  t h e  Whorfian hypothesis :  t h e r e  is  

l i t t l e  evidence t h a t  an e s t a b l i s h e d  language p a t t e r n  does more 

than  cond i t ion  t h e  language t o  be used i n  a f u r t h e r  d e s c r i p t i o n ,  

thus  g iv ing  t h e  impression t h a t  t h e  percept ions  themselves 

have been condi t ioned by language h a b i t s .  



MODELS OF THOUGHT 

INTRODUCTION 

There  i s  a v a s t  l i t e r a t u r e  d e a l i n g  w i t h  

b r a i n  s t r u c t u r e .  Neurophys ic i s t s ,  l i k e  most s c i e n t i s t s ,  

are n o t  prone t o  i n t e r p o l a t i n g  t h e i r  r e s u l t s  t o  produce 

s p e c u l a t i o n  as t o  t h e  p o s s i b l e  s i g n i f i c a n c e s  o f  t h e i r  re- 

s e a r c h  excep t  i n s o f a r  a s  l i m i t e d  s p e c u l a t i o n  may a s s i s t i n  

t h e  r e v e l a t i o n  o f  some r e l a t i o n a l  s i g n i f i c a n c e  among 

c e r t a i n  b i o l o g i c a l  e lements .  There have been few a t t e m p t s  

t o  p o s t u l a t e  models o f  t h e  e n t i r e  t h i n k i n g  mechanism. The 

r a t i o n a l e  seems t o  be t h a t  once a complete d e s c r i p t i o n  has  

been g iven  o f  t h e  b r a i n  and a l l  i t s  elementary r e l a t i o n s  

made clear, a model w i l l  be  supe r f luous .  A t  t h e  same t i m e ,  

educa to r s  sugges t  a l l  s o r t s  o f  o b j e c t i v e s  f o r  s t u d e n t s  and 

s o c i e t y  a t  l a r g e ,  i n c l u d i n g  i n  t h e i r  e x h o r t a t i o n s  such 

t h i n g s  as i n t e l l i g e n t .  t h i n k i n g ,  r a t i o n a l  behaviour ,  c r e a t i v e  

t h i n k i n g ,  imag ina t ive  p l ann ing ,  t r a n s f e r  of  l e a r n i n g ,  open- 

mindedness and a h o s t  o f  o t h e r  q u a l i t a t i v e s .  Of cou r se ,  t h e r e  

i s  concensus as t o  t h e  meaning of  t h e s e  t h i n g s ;  b u t  t h e r e  i s  

l i t t l e  o r  no knowledge of  how t h e y  might be  e f f e c t e d .  Opinions 

F= seem t o  contend t h a t  knowledge of b r a i n  s t r u c t u r e s  may become 

impor tan t  and may have v a l u e ,  b u t  a t  p r e s e n t ,  humans must be 

i 

I s t u d i e d  h o l i s t i c a l l y ,  n o t  a d d i t i v e l y .  Man is  more t h a n  t h e  

F sum o f  h i s  p a r t s .  A c t u a l l y ,  man may e n t e r  i n t o  e x t e r n a l  re- 



l a t i o n s ,  bu t ,  a p a r t  from se l f -pe rcep t ion ,  he can be no more 

than  t h e  sum of  h i s  p a r t s ,  But, r a t h e r  than  begin another  

argument about t h e  n a t u r e  of p a r t s ,  wholes and organic  sums, 

suppose a  model o f  t h e  th inking  process  i s  presented .  I f  it 

is reasonably u s e f u l  and success fu l  as a  model, it should be 

of cons iderable  a s s i s t a n c e  i n  i n t e g r a t i n g  t h e  d i v e r s i t y  o f  

t h e o r i e s  concerning human conduct. Human problems seem t o  be 

a quagmire of  p o l a r i t i e s ,  Why t h i s  i s  s o  can be dismissed a s  

simply being t h e  na tu re  o f  humans; but  it may be p o s s i b l e  t o  

g a i n  a  g r e a t e r  understanding of t h i s  n a t u r e  by producing a  

workable model of  t h e  th inking  processes .  

Since t h e  l i t e r a t u r e  desc r ib ing  t h e  phys ica l  

s t r u c t u r e  of t h e  b r a i n  i s  r i c h  and abundant, it would se rve  

no purpose t o  d e s c r i b e  i n  any d e t a i l  t h e  b i o l o g i c a l  mechanisms, 

I n  any case ,  a d e s c r i p t i o n  w i l l  emerge t o  some e x t e n t  through 

t h e  process  of expla in ing  t h e  ways i n  which c e r t a i n  organic  

processes  t a k e  p lace .  This forin of explanat ion  w i l l  be con- 

s i d e r a b l y  hypo the t i ca l  s i n c e  i t s  main o b j e c t i v e  i s  t o  p o s i t  a  

s e r i e s  of p o s s i b l e  o r d e r s  by which b i o l o g i c a l  o rgan iza t ion  

becomes both t h e  form and t h e  content  of information s t r u c t u r e s .  

The major o b j e c t i v e s  of t h i s  chap te r  are t o :  

- a) p r e s e n t  a  much s i m p l i f i e d  model of t h e  

b r a i n ,  and 

b) t o  convince t h e  r eader  t h a t  t h e  meta- 

l phys ica l  assumptions of t h e  s tudy a r e  operable  wi th in  t h e  

con tex t s  of t h i s  model. 



THE MEDIUM I S  THE IDEA 

The f i r s t  o b j e c t i v e  i s  t h a t  o f  overcoming 

t h e  popu la r  i d e a  t h a t  i d e a s  have some e x i s t e n t i a l  n a t u r e  

t h a t  i s  non-mater ia l  and a p a r t  from t h e  b r a i n  p roces s .  A 

major key t o  t h i s  concept  l i e s  i n  Marsha l l  McLuhan's dictum 

t h a t  t h e  m e d i u m  i s  t h e  message. Ac tua l ly ,  McLuhan i s  say ing  

no th ing  n o t  a l r e a d y  s a i d  adequa te ly  by A r i s t o t l e  and o t h e r  

a n c i e n t  s c h o l a r s .  A r i s t o t l e  d id  n o t  have t e l e v i s i o n  sets and 

t h e  l i k e  from which t o  formula te  h i s  i d e a s ,  b u t  he  d i d  have 
I 

i access to  l i t e r a t u r e ;  and h i s  P o e t i c s  make it c l e a r  t h a t  
I 

1 a s e p a r a t i o n  o f  form and c o n t e n t  r e s u l t s  i n  chaos ,  a n  i n -  
I 
I 

communicable mass. What i s  - l e a r n e d  from A r i s t o t l e  I s  work and 
- -. , 

from t h e  modern systems t h e o r i s t ' s  conc lus ions  i s  t h a t  meaning 

i s  a f u n c t i o n  o f  o r g a n i z a t i o n  and t h a t  it is  imposs ib le  t o  

have an o r g a n i z a t i o n  o f  something which i s  n o t  m a t e r i a l .  

The u s u a l  argument t o  such a view poses  t h e  q u e s t i o n  of  how 

humans seem t o  be able t o  s i t  back r a t h e r  o b j e c t i v e l y  and 

c o n s i d e r  i d e a s .  The assumption of such o b j e c t i v i t y  is  t h a t  

t h e  b r a i n  on ly  ponders  ideas as t h e y  f l o a t  p a s t  and t h a t  an 

i d e a  cannot  have m a t e r i a l  form. I t  i s  a n o t h e r  example of  

dua l i sm w i t h  i t s  i n f i n i t e  r e g r e s s i o n  o f  o b s e r v e r s .  Fo r tuna t e ly ,  - 
t h e r e  i s  a growing body o f  exper imenta l  d a t a  which s u p p o r t s  

t h e  f i rs t  s u b - t h e s i s  of t h i s  s tudy  t h a t  i d e a s  are t h e  p a r t i c u l a r  - 
s t r u c t u r e s  of  c e r t a i n  molecules  w i t h i n  t h e  b r a i n .  They a r e  



n o t  s imply t h e  medium o f  exp res s ion  or  a r e p r e s e n t a t i o n  o f  

a n  i d e a ,  t h e y  are t h e  i d e a s .  - 
The d u a l i s t  p o s i t i o n  arises n e a r l y  eve ry  t i m e  

t h e  concept  b a s i c  t o  t h i s  t h e s i s  is r a i s e d .  I t  appea r s  t h a t  

every  d u a l i s t  w i l l  a g r e e  t h a t  p h y s i o l o g i c a l  e v e n t s  are always 

i n  c o n s t a n t  con junc t ion  w i t h  m6ntal  e v e n t s .  This  be ing  s o ,  

t h e r e  i s  no need t o  compl ica te  matters by t r y i n g  t o  work w i t h  

non-mater ia l  t h i n g s  as causes .  I f  non-mater ia l  causes  do 

. - e x i s t ,  t hen  they  must be s t u d i e d  th rough  o v e r t ,  m a t e r i a l  

i e v e n t s .  E i t h e r  way, t h e  i n q u i r e r  must admit  t h a t  he has  only  

one k ind  o f  reality a t  h i s  d i s p o s a l  -- t h e  rest i s  i n f e r e n c e .  

I t  i s  i n  t h i s  s e n s e  t h a t  A r i s t o t l e  viewed form and c o n t e n t  

and f o r  t h e s e  r ea sons  he knew them t o  be  i n s e p a r a b l e .  Form must 

c o n j o i n  c o n t e n t  i n s o f a r  as  a human o b s e r v e r  i s  concerned. 

Accepting t h i s  p o i n t  of  view and c o n t i n u i n g  t h e  p e r s p e c t i v e s  

of t h e  segment "Or ig ins  o f  Form," i n  t h e  f i r s t  c h a p t e r ,  it 

fo l lows  t h a t  t h e  n e u r a l  s t r u c t u r e  t u r n e d  o u t  by sRNA must be 

t h e  i d e a  n o t  j u s t  some r e p r e s e n t a t i o n  o f  it. The mental  even t  

and t h e  material even t  are one and t h e  same. Those q u a l i t i e s  

s a i d  t o  be human a t t r i b u t e s  a r e  t h e  quantum states o f  molecular  

combinat ions .  It  i s  t h i s  k ind  o f  view which assists i n  t h e  

development of  new and improved computing machines. I t  is  t h e  

s tudy  o f  n e u r a l  a c t i v i t y  which a i d s  computer development and 

n o t  t h e  r e v e r s e .  



Comparison o f  t h e  b r a i n  w i t h  computers i n -  

v a r i a b l y  f a i l s  excep t  on a most s u p e r f i c i a l  l e v e l  because 

t h e  d i f f e r e n c e s  are more numerous and s i g n i f i c a n t  t han  

are t h e  s imilari t ies .  Walking and f l y i n g  are s i m i l a r  i n  

t h a t  a s u b j e c t  moves from one p o i n t  t o  ano the r .  P h y s i c a l  

movements are invo lved  i n  bo th  ca ses .  But a s u b j e c t  t h a t  can 

f l y  r e q u i r e s  a d i f f e r e n t  physiology from one t h a t  cannot  f l y ,  

S i m i l a r l y ,  it i s  q u i t e  d e b a t a b l e  whether a b r a i n  computes 

o r  does  something q u i t e  d i f f e r e n t .  Obviously,  t h e  b r a i n  has  

c e r t a i n  d i g i t a l  c h a r a c t e r i s t i c s  such as t h e  nerve  impulses .  

But it cannot  compute i n  t h e  s e n s e  of  a computer wherein 

twelve  or  more p l a c e s  o f  decimal  of accuracy  are commonplace. 

Analogue computers l a c k  t h e  accuracy o f  d i g i t a l  machines 

b u t  t h e i r  speed i s  g r e a t e r  and they  are p a r t i c u l a r l y  s u i t e d  

t o  c e r t a i n  k i n d s  o f  problems. I f  t h e r e  were s i g n i f i c a n t  

s i m i l a r i t i e s  between t h e  b r a i n  and computers,  it would be 

l o g i c a l  t o  assume t h a t  neurons f u n c t i o n  i n  a manner similar 

t o  t h e  e l e c t r o n i c  components o f  a computer. The f a c t  i s  t h a t  

an e l e c t r o n i c  component has  about  t h e  same p r o p o r t i o n  o f  

i n t r i c a c y  as a logging  s p a r  t o  a j e w e l l e r ' s  s c r ewdr ive r .  I t  

i s  n o t  unreasonable  t o  view t h e  matter from t h e  p o i n t  o f  

comparing ways i n  which a computer can  compete w i t h  t h e  b r a i n ,  

b u t  n o t  t h e  converse .  The p o i n t  may seem minor;  b u t  most 

advoca tes  o f  a non-ryechanistic t heo ry  t a k e  t h e  p o i n t  o f  view 

t h a t  a mechanis t  u se s  t h e  computer as t h e  model. 

A neuron posses ses  t h e  s imple  on/off  

c h a r a c t e r i s t i c s  o f  many mechanical  d e v i c e s  and of many e l e c t r o -  



chemical devices. It has many more operational characteristics 

as well. The on/off feature of a neuron is a feature only 

of an axon of a neuron. The increase of output frequency 

with input amplitude, the ability to add and subtract different 

inputs, the effects of time coincidence on the summing 

properties, the variable threshhold characteristics and 

many other properties all indicate that neurons exceed by a 

considerable margin the electronic components of a computer 

and further, indicate that comparisons of the brain with a 

computer are valid only insofar as they are made on the basis 

of what is hoped for in the development of more sophisticated 

machines. However, the fact that one entity is not really 

comparable with another does not diminish the possibility 

that each is a member of the same species: machines. 

Probably the only valid reason for comparing 

the human brain with computers is the fact that the computer 

carries out certain functions which only the brain in humans 

is capable of doing. There is no valid reason why computers 

should not evolve to equal human thinking abilities by means 

which are totally foreign to the neurological processes. But 

the important point is that nothing is refuted in mechanism 

if only shortcomings or inexplicables are cited. It is the 

inadequacies wherever they may be with what is postulated 

that must be pointed out, not the inadequacies for areas not 

yet explained. Otherwise, it is like saying man will never 



5 +. 
produce a t r a v e l l i n g  device  t o  carry him to Mars because 

there i s  no propulsion device t o  cover such long d i s tances .  

Therefore, the  theory o f  rocketry is  haywire and should be 

abandoned because it f a i l s  to explain how man can g e t  t o  the  

outer f r inges  o f  the s o l a r  system. 



INTER-NEURAL ACTIVITY 

Coming back more d i r e c t l y  t o  t h e  a s s e r t i o n  

t h a n  an i d e a  o r ,  more appropr ia t e ly ,  an information b i t  i s  
L 

t h e  m a t e r i a l  form wi th in  t h e  b r a i n ,  it w i l l  become c l e a r e r  

through a b r i e f  d e s c r i p t i o n  of a  p a r t  o f  a  neuron's a c t i v i t y . .  

The s u r f a c e  membrane of a  neuron i s  g e n e r a l l y  semi-permeable. 

The i n t e r i o r  of t h e  c e l l  has  a  negat ive  p o t e n t i a l  of approxi- 

mately 70 m i l l i v o l t s  r e l a t i v e  t o  t h e  c e l l ' s  e x t e r i o r .  When 

t h i s  p o t e n t i a l  is  r a i s e d  t o  something l i k e  -60 m i l l i v o l t s ,  

t h e  membrane becomes permeable and t h e  p o t e n t i a l  can be 

generated by any e x t e r n a l  s i g n a l  rece ived  through t h e  human 

sensory appara tus .  And it begins a  process  o f  s i g n a l  propogation 

( o r ,  r ep roduc t ion) .  Thus, when c e r t a i n  degrees of  e x c i t a t i o n  

reaches a  p a r t  of  t h e  c e l l  c a l l e d  t h e  soma, t h e  ce l l  f i r e s ,  

e l e c t r i c a l l y ,  and a  wave o f  such e x c i t a t i o n  passes  along t h e  

' axon .  Each c e l l  has  a  c e r t a i n  number o f  ou tpu t  channels 

c a l l e d  d e n d r i t e s .  When t h e  inpu t  func t ion  reaches  a  c e r t a i n  

l e v e l ,  a threshhold  l e v e l ,  t h e  neuron f i r e s .  

It  would appear then ,  i n  t h i s  s i m p l i f i e d  

b u t  informat ive ly  complete d e s c r i p t i o n ,  t h a t  a t  some p o i n t  

information i s  represented  e n t i r e l y  by a  m a t e r i a l  s t r u c t u r a l  

- process .  Perhaps i n  o r d e r  t o  r e a l l y  'prove '  t h i s  p o i n t  it 
I 

would be necessary t o  i d e n t i f y  a  p a r t i c u l a r  molecular s t r u c t u r e  

i. and show t h a t  without  it, t h e  information b i t  which it rep-  



r e s e n t e d  a l s o  d i d  n o t  e x i s t  i n  t h e  consc iousness  o f  a human. 

Obviously,  t h a t  i s  n o t  y e t  p o s s i b l e ;  b u t  it i s  p o s s i b l e  t o  

s ta te  d e f i n i t e l y  t h a t  no non-physical  e n t i t y  or  f o r c e  of  

media t ion  i s  i n  evidence.  

An i n t e r e s t i n g  example comes from a paper  

w r i t t e n  by F. G r o s  i n  which he s a y s  t h a t  t h e  r o l e  o f  sRNA 

is: 

C l e a r l y  t o  s e r v e  as an  a d a p t o r  f o r  s p e c i f i c  
amino a c i d s ,  t h a t  is ,  t o  p u t  them i n  f r o n t  o f  t h e  
a p p r o p r i a t e  coding  u n i t  p r e s e n t  i n  t h e  t empla t e  RNA. 
Th i s  has  been [confirmed] by t h e  exper iments  o f  Chaper- 
v i l l e  and a s s o c i a t e s  (1962) .  A s  w e  s h a l l  see l a t e r ,  t h e  
s y n t h e s i z i n g  c a p a c i t i e s  of  r ibosomses can be programmed 
by t h e  a d d i t i o n  o f  s p e c i f i c  p o l y r i b o n u c l e o t i d e s  p repared  
enzymat i ca l ly .  l5 

T h i s  i s  a r a t h e r  s i g n i f i c a n t  a s s e r t i o n  and G r o s  con t inues  

t o  e x p l a i n .  H e  s a y s  t h a t ,  a s  an example, when t h e  a p p r o p r i a t e  

copolymer (poly  UG) i s  used,  c y s t e i n e  is s e l e c t i v e l y  i n -  

co rpo ra t ed  i n t o  a p r o t e i n  produc t  because i f  sRNA "charged" 

w i t h  r a d i o a c t i v e  c y s t e i n e  i s  added t o  t h e  system, r a d i o a c t i v e  

c y s t e i n e  w i l l  be  found i n c o r p o r a t e d  i n t o  a p r o t e i n  l i nkage .  

F u r t h e r ,  he  s a y s  t h a t  : 

I f  t h e  sRNA-bound cys t euny l  r e s i d u e  i s  
chemica l ly  reduced i n  s i t u  i n t o  a l a n i n e ,  t h i s  a l a n i n e  
w i l l  become i n c o r p o r a t e d  i n  t h e  p l a c e  o f  c y s t e i n e ,  a l though  
t h e  n a t u r a l l y  o c c u r r i n g  alanyl-sRNA in t e rmed ia ry  does  n o t  
f u n c t i o n  as a p r e c u r s o r  f o r  t h e  po lypep t ide  s y n t h e s i s  
under t h e  c o n d i t i o n s  o f  programmation imposed i n  t h e  
exper iement .  16 

What t h i s  a l l  adds  up t o  i s  t h a t  s t r u c t u r e  o f  m a t t e r  a t  t h e  

15  F. Gros,  he C e l l  Machineryn i n  Macromolecules and 
Behaviour,  John G a i t o  ed.  (Appleton-Century-Crofts,  I nc .  1966) 
pp.8-9. 

16 I b i d . ,  p. 10.  - 



a tomic  l e v e l  is c r u c i a l  i n  i n fo rma t ion  coding.  I n  b i o l o g i c a l  

t e r m s ,  it means t h a t  s i n c e  t h e  pr imary s t r u c t u r e  of  p r o t e i n s  

i s  determined by t h e  genes  a s  determined by Ingram and P a u l i n g  

i n  1949, t h a t  it must be  admi t t ed  ( i n  view o f  t h e  precdincr;  ) 

t h a t  t h e  assembl ing p r o c e s s  o f  amino a c i d s  h a s  t o  t a k e  p l a c e  

on an  RNA t e m p l a t e  and t h a t  t h i s  t e m p l a t e  i s  a  copy o f  DNA. 

Gros s a y s  t h a t  t h e  t r u e  a c t i v e  t e m p l a t e  is  a messenger RNA 

which c a r r i e s  t h e  g e n e t i c  i n f o r m a t i o n  from DNA t o  t h e  cy to-  

p lasmic  p r o t e i n  p a r t i c l e s .  Again,  i n fo rma t ion  i s  c a r r i e d  and 

moved by p h y s i c a l  s t r u c t u r e s  and n o t  by some non-phys ica l  

med ia t i ng  f o r c e  o r  e n t i t y .  Here i s  a d e f i n i t e  c a s e  o f  i n f o r -  

mat ion be ing  c a r r i e d  by p h y s i c a l  s t r u c t u r e  and i n  which t h e  

i n fo rma t ion  i s  d e s t r o y e d  ( acco rd ing  t o  Gros '  example above) 

i f  t h e  s t r u c t u r e  i s  changed. 

From "Or ig in  of  Forms, " it can be  concluc',ecl 

t h a t  oxygen i s  n o t  oxygen because  it i s  composed o f  m a t t e r  

which i s  somehow d i f f e r e n t  from a l l  o t h e r  m a t t e r .  It i s  

composed o f  t h e  s a m e  m a t t e r  which forms t h e  colnposit ion o f  

a l l  e lements .  The on ly  t h i n g  d i f f e r e n t  between an atom of  - 
oxygen and an atom o f  ca rbon  i s  t h e  o r g a n i z a t i o n  o f  t h e  

m a t t e r  compris ing bo th  (which i n c l u d e s ,  o f  c o u r s e ,  number).  

I t  f o l l o w s  t h e r e f o r e ,  t h a t  i f  m a t t e r  i s  d i f f e r e n t i a t e d  by 

s t r u c t u r e  o n l y ,  t h e n  s i m i l a r  s t r u c t u r e s  d i f f e r  from one 

a n o t h e r  on ly  i n  one  r e a l l y  s i g n i f i c a n t  way: two atoms o r  

p a r t i c l e s  o f  m a t t e r  c anno t  s imu l t aneous ly  occupy t h e  same space .  

Gener ic  i d e n t i t y  o f  carbon atoms may be  p o s s i b l e  by c l a s -  

s i f i c a t i o n  t h rough  s t r u c t u r e ;  b u t  i n d i v i d u a l  i d e n t i t y  is 



p o s s i b l e  o n l y  i n s o f a r  as one atom a l o n e  can occupy a 

p a r t i c u l a r  l o c a t i o n  i n  space .  I f  it w e r e  p o s s i b l e  to  see a 

micro l e v e l  o f  e x i s t e n c e ,  it may be t h a t  i n d i v i d u a l  i d e n t i -  

f i c a t i o n  cou ld  be made by t h e  same s u r f a c e  i r r e g u l a r i t i e s  

humans u s e  t o  d i s t i n g u i s h  among themselves .  Th i s  would be a 

r e s u l t  o f  t h e  d i f f e r e n c e  between a quantum s ta te  and a 

quantum l e v e l .  - H i t h i n  each  quantum l e v e l ,  t h e r e  may be a 

p o s s i b l e  r ange  o f  p o s s i b l e  quantum states. Thus, atoms of  

t h e  same s p e c i e s  e x i s t  b u t  d i f f e r  s l i g h t l y  from one ano the r  

i n  much t h e  same way humans do. But such  d i s t i n c t i o n s  would 

be unimportant  a t  t h e  a tomic l e v e l  because it r e p r e s e n t s  t h e  

l e v e l  o f  minimum system e x i s t e n c e .  I f  an  a tomic  system i s  

d i s r u p t e d ,  t h e  atom a s  such  ceases t o  e x i s t .  S i m i l a r l y ,  i f  

human s o c i e t i e s  a r e  d i s r u p t e d ,  t hey  would cease t o  e x i s t .  

The changing o f  i n d i v i d u a l  r e l a t i o n s  w i t h i n  a  system changes 

t h e  q u a l i t a t i v e  i d e n t i t y  o f  t h a t  system. I f  new p a r t i c l e s  

are added t o  any g iven  atom, an e n t i r e l y  new q u a l i t a t i v e  

s t a t e  e x i s t s .  And i f  c e r t a i n  numbers o f  humans are added t o  

a g iven  human social community, it a c q u i r e s  a  new i d e n t i t y .  

Addi t ions  cannot  be made i n d e f i n i t e l y .  I f  i n  any i n s t i t u t i o n a l  

s t r u c t u r e  l a r g e  numbers o f  humans are added, t h e  s t r u c t u r e  

becomes u n s t a b l e  and more l a w s  -- and enforcement  o f  t h o s e  

l a w s  -- are r e q u i r e d  t o  r e t a i n  t h e  system. I f  c e r t a i n  numbers 

o f  e lements  are added t o  an atomic s t r u c t u r e ,  it becomes 

u n s t a b l e  and f i n a l l y  d i s i n t e g r a t e s ,  producing two roughly 



e q u i v a l e n t  s t r u c t u r e s  o r  one which has  t h e  q u a l i t y  o f  t h e  

o r i g i n a l  and one which h a s  some o t h e r  q u a l i t y .  However, 

t h e  ana logy  o f  bonding i n  atoms and i n  human communities i s  

i n  error because s u b s t r u c t u r e s  are n o t  comparable w i t h  

s u p r a s t r u c t u r e s .  The system o f  t h e  atom and t h e  system o f  

t h e  human are q u i t e  d i f f e r e n t  t h i n g s .  There may be,  however, 

some s i g n i f i c a n t  r e l a t i o n s  between molecular  a c t i v i t i e s  and 

human r e l a t i o n s .  

A t  t h e  r i s k  o f  appear ing  redundant ,  it may 

be  w e l l  t o  restate somewhat t h e  ear l ier  comments about  t h e  

n a t u r e  o f  t h e  i n s e p a r a b i l i t y  o f  atomic form and c o n t e n t .  

Cons ider  a g a i n  t h e  s t r u c t u r e  o f  an  atom o f  oxygen and a n  atom 

o f  carbon.  Each i s  composed o f  a c e r t a i n  number o f  e l e c t r o n s ,  

p r o t o n s  and neu t rons .  I f  a l l  t h e  p a r t i c l e s  o f  t h e  oxygen 

a t o n  and a l l  t h e  p a r t i c l e s  of  t h e  carbon atom w e r e  thrown 

i n t o  a  bag and mixed, and i f  t h e y  were t hen  p l aced  on a t a b l e  

f o r  i d e n t i f i c a t i o n ,  it would be imposs ib le  t o  t e l l  which 

p ro tons  belonged t o  the carbon atoms and which belonged t o  

t h e  oxygen atom. The same i s  t r u e  df t h e  o t h e r  p a r t i c l e s .  I n  

o t h e r  words, t h e r e  is  no q u a l i t a t i v e  d i f f e r e n c e  among e l e c t r o n s  

found i n  any system o r  among p ro tons  and neu t rons  found i n  any 

system. The on ly  d i f f e r e n t i a t i n g  q u a l i t y  a t  t h e  a tomic l e v e l  

i s  t h e  s t r u c t u r e  ( p a t t e r n ,  l o c a t i o n  and number) . Consequently,  

it i s  imposs ib le  t o  have a s e p a r a t i o n  o f  form and c o n t e n t  

for t h e y  a r e  one .and t h e  same t h i n g .  That  i s ,  o f  cou r se ,  i f  

t h e  r e a d e r  a c c e p t s  t h e  t h e s i s  t h a t  t h e r e  is  no th ing  which is  

n o t  m a t e r i a l .  Content  becomes t h e  l i n g u i s t i c  d e s c r i p t i o n  o f  



form f o r  r ea sons  o f  communicative economy and concep tua l  

manipula t ion .  Knowing then ,  t h a t  humans are composed e n t i r e l y  

o f  atomic s t r u c t u r e s  and m a t t e r ,  it i s  n o t  a d i f f i c u l t  t a s k  

t o  see t h a t  human i d e n t i t y  i s  a m a t t e r  o f  form and p h y s i c a l  

l o c a t i o n .  N a t u r a l l y ,  t h i s  k ind  o f  d e f i n i t i o n  seems t o  

engender an imos i ty  i n  many because it f a i l s  t o  account  f o r  t h e  

v a s t  a r r a y  o f  human emotions which each  f e e l s  i s  p a r t i c u l a r l y  

h i s  s p e c i a l  p e r c e p t i o n s .  What should be c l e a r  by now i s  t h a t  

p e r c e p t i o n s  are probably ve ry  n e a r l y  i d e n t i c a l  i n  a l l  people  

b u t  t h e  mechanism f o r  convers ion  t o  speech f o r  com.un ica t ion  

f a i l s  t o  r e t a i n  a l l  t h e  i n t r i c a c i e s  o f  t h e  molecu la r  s t r u c t u r e s  

which c o n t a i n  t h e  complete se t  o f  i n fo rma t ion  b i t s  o f  t h e  

pe rcep t ion .  A c t u a l l y ,  t h e  r i d e r  must be i n s e r t e d  t h a t  per -  

c e p t i o n s  would be  t h e  same i n  a l l  people  i f  each could  p e r c e i v e  

from t h e  saxe p h y s i c a l  l o c a t i o n .  Th i s  i s  t h e  r e a l  s h o r t  coming 

o f  o r d i n a r y  language.  The n e u r a l  mechanism c o n t a i n s  complete 

' i n fo rma t ion  o f  what t h e  s e n s e s  pe rce ive ;  b u t  t h e  convolu t ion  

neces sa ry  f o r  language t o  r e p r e s e n t  t h i s  i n fo rma t ion  n e c e s s a r i l y  

' q u a n t i z e s '  t h e  in format ion  f o r  o r a l  t r ansmis s ion .  The r e s u l t  

i s  a less t h a n  a c c u r a t e  conveyance o f  t h e  s t o r e d  d a t a .  

A s  f o r  t h e  s p e c i a l  i d e n t i t y  of humans i n d i -  

v i d u a l l y ,  t h e r e  is  noth ing  o u t s i d e  o f  g e n e t i c  codes which 

d i s t i n g u i s h e s  one person  from a n o t h e r  and even t h e s e  d i f -  

f e r e n c e s  cannot  be s a i d  t o  be unique.  The s o c i a l  i d e n t i t y  of  

a person  i s  something q u i t e  d i f f e r e n t  from t h e  t y p e ' o f  i d e n t i t y  



p o s i t e d  i n  t h i s  t h e s i s ,  S o c i a l  i d e n t i t y  i s  a f u n c t i o n  o f  

behaviour ,  I t  canno t  be determined a p r i o r i  excep t  by means 

o f  group p a t t e r n  a n a l y s i s  as e f f e c t e d  by commercial e n t e r -  

p r i s e  i n  marke t ing  a n a l y s i s .  A t  t h e  popu la t ion  l e v e l  t h e  

group i d e n t i t y  can be p r e d i c t e d  w i t h i n  c e r t a i n  l i m i t s  and 

i f  t h e  environment i s  c o n t r o l l e d  t o  some degree .  But t h i s  

k ind  of  i d e n t i t y  i s  r e a l l y  behaviour  and it is  from t h i s  

behaviour  t h a t  peop le  g e n e r a l l y  adduce t h e i r  " s p e c i a l  i d e n t i t y . "  

The conc lus ion  t h e n ,  i s  t h a t  how something behaves i s  t h e  

on ly  way o f  s p e c i f y i n g  i t s  s o c i a l  i d e n t i t y .  I t  may t a k e  a 

l o t  o f  t h e  romance o u t  o f  being human, b u t  f o r  a v a s t  number 

of s o c i a l ,  s c i e n t i f i c  and p h i l o s o p h i c a l  o b j e c t i v e s ,  it works. 



PARALLEL AND SIbIULTANEOUS PROCESSING 

The o p p o s i t e  t o  p a r a l l e l  i s  serial .  Most 

computers today a r e  o f  a s e r i a l  n a t u r e  and are g e n e r a l l y  

r e f e r r e d  t o  a s  d i g i t a l  machines. The o t h e r  major t ype  i s  t h e  

analogue computer. There are many r e s p e c t s  i n  which t h e  

b r a i n  is  l i k e  a d i g i t a l  machine. D i g i t a l  machines are 

governed by s t r ic t  and l o g i c a l  r u l e s .  A l l  o f  t h e i r  o p e r a t i o n s  

are composed o f  p a t t e r n s  of  a l t e r n a t e  a c t i o n s  o rgan ized  i n  

h i g h l y  r e p e t i t i v e  sequences .  When t h e  t e r m  memory i s  used  

i n  machine technology ,  t h e  r e f e r e n t  of  t h e  t e r m  i s  u s u a l l y  

a bank of  t a p e s ,  d i s k s  o r  some such dev ice  on  which is  re- 

corded v a s t  numbers of b i t s  of in format ion .  The b i t s  can be 

o rgan ized  i n t o  d a t a .  When a comparison i s  made between t h e  

b r a i n  and t h e  computer, t h e  analogy o f  each  m e m b e r ' s  memory 

u n i t  i s  i n c o r r e c t .  The t a p e  banks o f  a computer s e r v e  t h e  same 

f u n c t i o n  f o r  a machine as a  l i b r a r y  s e r v e s  f o r  a human. The 

' i n  p r o c e s s f  memory qf  a  machine does e x i s t ,  b u t  compared 

w i t h  t h a t  o f  t h e  b r a i n ,  it i s  r a t h e r  s m a l l .  When a machine 

r e q u i r e s  d a t a  i n  i t s  memory t a p e s ,  it must be  i n s t r u c t e d  by 

some programme o r  mechanism t o  run through t o  t h e  t a p e  s t o r a g e ,  

s c a n  a l l  b i t s  and select s p e c i f i c  m a t e r i a l  from s p e c i f i c  add res se s .  

Except f o r  g e n e t i c  s t o r a g e  i n  humans (and t h e r e  i s  good reason  

f o r  n o t  viewing t h i s  as a memory func t ion  i n  t h e  popular  

s e n s e  o f  memory), t h e r e  i s  no such l o c a l i z e d  memory bank o r  

d a t a  s t o r a g e  a r e a .  



The problem o f  e x p l a i n i n g  t h e  n a t u r e  of  

memory w i t h i n  t h e  human b r a i n  i s  n o t  an  easy  t a s k .  It i s  

a n  area which e a s i l y  l ends  i t s e l f  t o  f i t t i n g  t h e o r i e s  t o  

f a c t s  i n s t e a d  o f  t r y i n g  t o  c o n s t r u c t  a t h e o r y  o u t  o f  t h e  

known elements .  Admit t ing t h i s ,  i n v i t e s  anew t h e  charge  

t h a t  even t h e  mechanis t  sees t h e  d i f f i c u l t i e s  o f  e x p l a i n i n g  

b r a i n  p roces ses  i n  terms of  material even t s .  However, such 

criticism would s imply be ano the r  way of  s ay ing  it i s  b e t t e r  

t o  c o n s t r u c t  a theo ry  i n  ignorance  o f  real  d a t a  t h a n  " t o  look 

th rough  t h e  t e l e scope t '  a s  G a l i l e o  noted;  and t h a t  is a  p o s i t i o n  

q u i t e  d i f f e r e n t  from one which c a l l s  on t h e  h e u r i s t i c  dev ices  

o f  c a l o r i c  o r  ph log i s ton .  So long a s  ph log i s ton  was never  

worshiped,  it r e t a i n e d  t h e  p o t e n t i a l  o f  a s s i s t i n g  t h e  develop- 

ment o f  e m p i r i c a l  knowledge. So it i s  wi th  a t t e m p t s  t o  fo rmula te  

hypotheses  about  t h e  t h i n k i n g  p roces s .  There are many knowns, 

and t h e r e  a r e  many more unknowns. But perhaps ,  t h e  major 

t a s k  is t o  t r y  t o  fo rmula te  some o f  t h e  p o s s i b l e  r e l a t i o n s  of  

t h e  knowns i n  o r d e r  t o  produce a p l a u s i b l e  model f o r  n e u r o l o g i c a l  

a c t i v i t y .  Of a l l  t h e  p o s s i b l e  exp lana t ions  d e r i v e d  t h u s  f a r ,  

none has  come t o  g r i p s  w i t h  t h e  memory f u n c t i o n  w i t h  any g r e a t '  

degree  of  s a t i s f a c t i o n .  One reason  f o r  t h i s  i s  t h e  f a c t  t h a t  

a t t e m p t s  t o  e x p l a i n  t h i n k i n g  a s  a  somewhat random a c t i v i t y  o r  

p roces s  immediately and i n e v i t a b l y  run  i n t o  t h e  w a l l  posed by 

t h e  q u e s t i o n  o f  f r e e  w i l l .  

I t  i s  n o t  d i f f i c u l t  t o  p r e s e n t  a good t h e s i s  

a g a i n s t  any concept  o f  f r e e  w i l l  on a  s o c i o l o g i c a l  b a s i s .  



But when asked f o r  e x p l a n a t i o n s  of  how humans seem t o  be a b l e  

t o  recall  "at w i l l "  v a r i o u s  f a c t s  as t h e y  may relate t o  a 

g iven  problem under c o n s i d e r a t i o n ,  t h e  t a s k  cannot  be hidden 

by s u b t l e  social a n a l o g i e s  and d i f f e r e n c e s  immersed i n  

p h i l o s o p h i c a l  d i s c o u r s e  t h a t  become m o s t  d i f f i c u l t  t o  d e t e c t  

i n  l o g i c a l  arguments.  Logic may be u s e f u l  i n  f i n d i n g  ways t o  

connect  o r  relate t h i n g s ;  b u t  it does n o t  o f  i t s e l f  v e r i f y  t h e  

t r u t h  o r  accuracy  o f  t h e  models s o  c o n s t r u c t e d .  F i r s t  p r i n c i p l e s  

can be argued i n  p h i l o s o p h i c a l  d i s c o u r s e ;  b u t  e x p l a n a t i o n s  

b u i l t  from material f a c t s  have no first p r i n c i p l e s :  t h e  model 

e i t h e r  works o r  it does no t .  The key t o  human memory seems t o  
I 

I l i e  i n  what i s  becoming t o  be recognized  as t h e  most complex 

I and c l e v e r e s t  mode of o p e r a t i o n  of t h e  b r a i n :  i t s  c a p a c i t y  t o  

I proces s  d i s t i n c t  d a t a  s imu l t ansous ly .  Computerologis ts  s tudy  

t h e  problem under  t h e  heading of p a r a l l e l  programming. 

John von ~eumann") estimates t h a t  human memory 

c a p a c i t y  i n  t e r m s  o f  b i t s  o f  i n fo rma t ion  o v e r  a p e r i o d  of 

s i x t y  y e a r s  would be  o f  t h e  o r d e r  2 . 8  x lo2 '  w h i l e  a modern 

d i g i t a l  computer may have a c a p a c i t y  o f  about  l o 6  o r  l o 7  b i t s .  

It  would appear  t h a t  t h e  human has t h e  edge.  However, r e t r i e v a l  

i s  a major human problem, n o t  a machine problem. There i s  

s t r o n g  ev idence  s u g g e s t i n g  t h a t  any and a l l  sensory  i n p u t s  

i n t o  humans are permanently recorded.  Assuming t h e  e x i s t e n c e  

o f  f r e e  w i l l ,  it would n o t  be  unreasonable  t o  expec t  t h a t  

g iven  a few moments of t i m e ,  any and a l l  d a t a  could  be r e c a l l e d  

17 John von Neumann, The Computer and t h e  Bra in  (New Haven: 
Y a l e  U n i v e r s i t y  P r e s s ,  1 9 5 8 ) .  



a t  w i l l .  A l l  must a g r e e  t h a t  such i s  n o t  t h e  case. But t h e  

problem p laguing  humans aiso p lagues  computers i n  t h e i r  

p r e s e n t  des ign .  It i s  because o f  t h e  n e c e s s i t y  f o r  se r ia l  

programming and s e a r c h i n g  t h a t  makes i t  imposs ib le  t o  have a 

computer w i t h  i n f i n i t e  memory c a p a c i t y .  Even though a l l  t h e  

d a t a  known t o  man can be s t o r e d  on t a p e s  f o r  a computer, it 

has  t o  run  th rough  it a l l  i n  o r d e r  t o  select r e l e v a n t  d a t a .  

Humans seem t o  have t h e  advantage o f  scanning much d a t a  simul-  
' 

t aneous ly .  I n f i n i t e  r e g r e s s i o n  would r e s u l t  i f  human s t o r a g e  

were s e r i a l .  I f ,  l i k e  a computer, t h e r e  w e r e  a mind t o  t e l l  

t h e  b r a i n  what add res s  t o  s e a r c h  f o r  r e q u i r e d  memory d a t a ,  

t h e  nmind" would have t o  have s i m i l a r  s t o r a g e  mechanisms t o  

s t o r e  t h e  "addresses"  of d a t a  i n  o r d e r  t o  i n s t r u c t  t h e  b r a i n  

and s o  on. If a computer had a l l  t h e  p o s s i b l e  ches s  moves 

i n  i t s  memory, and i f  it began a game when t h e  s o l a r  system 

began, it would s t i l l  be pondering t h e  f i r s t  move when t h e  sun  

d e t e r i o r a t e d  t o  a r e d  g i a n t .  S e r i a l  programming i s  l i m i t e d .  

Hence, n o t  o n l y  w ~ u l d ~ i n f i n i t e  r e g r e s s i o n  o f  a n a l y s i s  r e s u l t  

i f  human memory were a se r ia l  s t o r a g e  mechanism, r e c o l l e c t i o n  

o f  d a t a  would be  an extremely slow p roces s .  Modern computer 

components can r ecove r  t h e i r  s t a t e s  w i t h i n  nanoseconds. The 

human nerve ce l l  r e c o v e r s  i n  a m a t t e r  o f  m i l l i s e c o n d s .  The 

d i f f e r e n c e  i s  ve ry  s i g n i f i c a n t .  This  i s  one major  reason  why, 

computers can c a l c u l a t e  s o  q u i c k l y .  Nerve impulses  i n  humans 

t r a v e l  up t o  two hundred m i l e s  an hour.  They t r a v e l  a t  t h e  

speed of  l i g h t  i n  a computer. Therefore ,  it i s  i l l o g i c a l  t o  

suppose a p a r t i c u l a r  memory mechanism o r  s t o r a g e  area i n  t h e  



b r a i n .  This  ve ry  conc lus ion  i s  a major  c l u e  t o  some o f  t h e  

p o s s i b l e  ways memory is  handled.  

I n  a l l  l i k e l i h o o d ,  t h e  n e x t  major g e n e r a t i o n  

o f  computers w i l l  be composed o f  machines which w i l l  r e v o l u t i o n -  

i z e  man and h i s  u n i v e r s e  f o r  they  w i l l  be  some sort  of  compromise 

between d i g i t a l  and analogue dev ices .  The combination w i l l  be 

a t y p e  which can s c a n  v a s t  amounts o f  i n fo rma t ion  and 

ana lyze  r e l a t i o n s h i p s  f o r  analogous s t r u c t u r e  and g i v e  n o t  

op in ions  b u t  s t a t i s t i c a l l y  p robable  s o l u t i o n s .  And it i s  n o t  

i nconce ivab le  t h a t  machine s c i e n t i s t s  w i l l  succeed s o  admirably 

t h a t  t hey  w i l l  produce machines w i t h  many o f  t h e  f a u l t s  o f  

I human p roces ses .  The n a t u r e  o f  t h e  p a r a l l e l  s t r u c t u r i n g  i s  

I n o t  t o o  w e l l  unders tood to  d a t e .  I t  i s  p o s s i b l e  t o  s ay  t h a t  

RNA f a c i l i t a t e s  memory i n  humans bu t  it does  n o t  i t s e l f  

c o n s t i t u t e  a s t o r a g e  mechanism. The b i t s  o f  i n p u t  d a t a  appear  

t o  be s t o r e d  th roughout  t h e  whole o f  t h e  neuron maze. A s  a 

r e s u l t ,  t h e  human does  n o t  n w i l l f u l l y n  probe a s t o r a g e  l o c a t i o n  

f o r  d a t a  bu t  i n  f a c t  c o n s t a n t l y  probes  a l l  areas o f  t h e  b r a i n .  

Assuming t h e r e  are some t e n  b i l l i o n  neurons and t h a t  each 

neuron may have as many as f i f t y  t o  a hundred axon connec t ions ,  

t h e  combinations f o r  s ea rch ing  r i v a l  t h e  complexi ty  of t h e  

North American t e l ephone  wi r ing  network. 

When a s p e c i a l  s t i m u l u s  i s  r e c e i v e d ,  t h a t  

d a t a  which has  t h e  g r e a t e s t  s t r u c t u r a l  s i m i l a r i t y  is  i n t e g r a t e d  

and processed .  That  i s ,  g iven  a s t i m u l u s  o f  some d a t a ,  c e r t a i n  



electr ical  a c t i v i t y  may be more f r e q u e n t  a long  c e r t a i n  axons 

t h a n  a long  o t h e r s  and t h e  consequent  i s  f i l t e r e d  through t h e  

r e t i c u l a r  fo rmat ion .  A s l i g h t l y  e s o t e r i c  e d u c a t i o n a l  imp l i -  

c a t i o n  o f  t h i s  i s  t h a t  s t u d i e s  a r e  n o t  under taken by t h e  

young t o  a c q u i r e  knowledge i n  t h e  t r a d i t i o n a l  s e n s e  b u t  r e a l l y  

t o  a c q u i r e  t h e  r e q u i r e d  amount of d a t a  which w i l l  randomly 

i n t e r a c t  and,  depending upon t h e  amount o f  s t i m u l a t i o n ,  cause  

t o  be produced c e r t a i n  forms o f  behaviour  c l a s s e d  as more o r  

less i n t e l l i g e n t .  And it could  w e l l  be t h e  p h y s i o l o g i c a l  

j u s t i f i c a t i o n  f o r  t h e  t h e s i s  t h a t  t h e  o r d e r  i n  which i d e a s  

are acqu i r ed  does  n o t  a f f e c t  t h e i r  unders tanding ,  Thus a r e a d e r  

can  scan  a book i n  a t o t a l l y  random f a s h i o n  and a c q u i r e  t h e  

theme and any o t h e r  dimension a r e a d e r  normally a c q u i r e s .  

Again, t h i s  a b i l i t y  seems t o  argue a g a i n s t  s e r i a l  o p e r a t i o n s  

i n  t h e  b r a i n ,  an  a lmos t  neces sa ry  procedure  f o r  d u a l i s t i c  ! 
t h e o r i e s .  The on ly  argument a g a i n s t  t h i s  i s  t h a t , t h e  p roces s  

o f  communication does  r e q u i r e  a c e r t a i n  sequence t o  be fol lowed 

i f  i n  f a c t  t h e  l i s t e n e r  o r  r e a d e r  is  going t o  g a i n  some under- 

s t a n d i n g  o f  j u s t  what t h e  encoder  wanted t o  communicate. On 

t h e  o t h e r  hand, s o  long  a s  a l l  t h e  p a r t s  o f  a sen t ence  a r e  

t h e r e ,  t h e  b r a i n  q u i c k l y  unscrambles them, It i s  n o t  u n l i k e  

t h e  exper iments  o f  wearing s p e c i a l  g l a s s e s  t o  r e v e r s e  eve ry th ing  

t h e  b r a i n  normally "seesn, Within a s h o r t  space  o f  t i m e ,  

eve ry th ing  appea r s  normal. 

C l e a r l y ,  someone w i t h  a g r e a t  amount o f  expe r i -  

ence  would c l a s s i f y  i n fo rma t ion  i n  some p a t t e r n  a s  r ece ived ;  



b u t  t h i s  would be because c e r t a i n  r e c e p t o r  p a t t e r n s  have 

been cond i t i oned  by t h a t  exper ience .  I n  t h e  case o f  an  i n f a n t ,  

t h e  i n p u t  would be s t o r e d  i n  a r a t h e r  random fa sh ion .  There 

would be no p r i o r  expe r i ence  o f  c o n t e x t  t o  which it could be 

r e l a t e d .  Memory may be a f u n c t i o n  o f  a c e r t a i n  c o r t i c a l  l a y e r ;  

b u t  it seems t o  be r a t h e r  d i f f u s e .  It  i s  o n l y  l o g i c a l  t h a t  

s i n c e  t h e  human b r a i n  does  i n  f a c t  p r o c e s s  many b i t s  o f  

dissimilar in fo rma t ion  s imul taneous ly  t h a t  memory must be a 

f u n c t i o n  o f  many major n e u r o l o g i c a l  e lements  d i f f u s e d  throughout  

t h e  b r a i n .  The i n a b i l i t y  o f  r e c a l l  seems t o  j u s t i f y  t h i s  con- 

c e p t  r a t h e r  t h a n  weaken it. It would be t r i c k y  indeed  t o  

e x p l a i n  memory as a  w i l l  f u n c t i o n  when everyone c o n s t a n t l y  

has  d i f f i c u l t y  r e t r i e v i n g  c e r t a i n  p i e c e s  o f  i n fo rma t ion  f o r  

a s p e c i f i c  problem. The computer has  t o  be t o l d  t o  r e c a l l  

d a t a  from i t s  t a p e  l i b r a r y ;  b u t  i n  t h e  c a s e  o f  i t s  ' i n  p r o c e s s '  

memory, no i n s t r u c t i o n s  need be g iven  because t h e  n a t u r e  o f  

t h e  problem s o l v i n g  t a s k  g i v e n i t  ( o r ,  t h e  s enso ry  i n p u t s )  

a u t o m a t i c a l l y  d e f i n e  t h e  connection; it w i l l  make o f  such d a t a .  

Consequently,  i f  t h e  human memory i s  o f  s i m i l a r  form, t hen  on ly  

e x t e r n a l  s t i m u l a t i o n  can e x c i t e  t h e  necessary elements  t o  be 

accep ted  by t h e  r e t i c u l a r  format ion.  

The f u n c t i o n  o f  t h e  r e t i c u l a r  fo rmat ion  i s  

o f  two basic types :  ascending  and descending.  I t  i s  e n t i r e l y  

p o s s i b l e  t h a t  t h e  r e t i c u l a r  fo rmat ion  i s  t h e  major c o n t r o l  

mechanism which de te rmines  i n  a r a t h e r  i n d i r e c t  way whether 

or n o t  t h e  b r a i n  has  'remembered' t h e  p rope r  d a t a .  There i s  



evidence t o  i n d i c a t e  t h a t  it i s  a  g r e a t e r  i n p u t  channel 

than  c o n t r o l  of output .  18- For example, t h e  b r a i n  

a t tempt  t o  channel a l l  excess  a c t i v i t y  through t h e  r e t i c u l a r  

formation (descending) while  e x t e r n a l  s t i m u l i  a r e  cons tan t ly  

rece ived  t o  c o n t r o l  t h i s  feedback process  which i n  f a c t  is  

allowed t o  be manifested a s  o v e r t  behaviour. Suppose a  s u b j e c t  

i s  asked t o  s o l v e  a  problem. The b r a i n  is s t imula ted  i n t o  

s p e c i f i c  a c t i v i t y .  A "memorized" answer may be allowed t o  

pass  because it produces t h e  s t r o n g e s t  r e a c t i o n  o r  r e s t o r e s  

. equi l ibr ium.  I f  t h e  problem cannot be responded t o  i n  t h a t  

f a sh ion ,  then  many elements seek u n i t y  through some e l e c t r i c a l  

processes  and t h e  information i s  fed through t h e  r e t i c u l a r  

formation which i n  t u r n  i n h i b i t s  o r  f a c i l i t a t e s  depending 

upon t h e  incoming s i g n a l s .  Unfortunately,  such g ross  s impl i -  

f i c a t i o n  f a i l s  t o  provide a  s a t i s f a c t o r y  explanat ion  o f  what 

i s  obviously a  v a s t l y  more complex s e r i e s  of  opera t ions .  But, 

it is  important t o  t h e  understanding of t h e  memory t o  g rasp  

t h e  genera l  operat ion,  o f  t h e  whole neurologica l  process .  It 

i s  not  u n l i k e  desc r ib ing  t h e  opera t ion  of  an automobile 

t-r.gine b;. saying t h a t  f u e l  i s  fed i n t o  t h e  engine wherein it 

i g n i t e s  and causes t h e  d r i v e  s h a f t  t o  revolve which causes 

t h e  r e a r  wheels t o  r o t a t e  which causes t h e  veh ic le  t o  move 

i n  one d i r e c t i o n .  Such an understanding hardly q u a 1 i f i . e ~  
b 

anyone a s  a  mechanic; but  a  mechanic would say t h a t  such an 

explanat ion  was somewhat s imple,  no t  n e c e s s a r i l y  i n c o r r e c t .  

18 Mary A.B. Braz ie r ,  Brain Function, RNA and Brain Function 
Memory and Learning Volume I1 (LosAngles, Univers i ty  of  Cal i -  
f o r n i a  P ress ,  1964);  pp. 186-194. 



The most advanced computers have memory systems n o t  i n  t h e  

f o r m  o f  memory t a p e  l ibrar ies .  They are, i n  f a c t ,  l i k e  t h e  

b r a i n  i n  some r e s p e c t s  i n  t h a t  t h e y  are combinat ions  o f  

d i g i t a l  and analogue procedures .  

Ro ta t ing  c o r e s  i n  a computer can be  used t o  

act  as t h e  s imp le  b i n a r y  components o f  computation.  They can 

also be used t o  s t o r e  i n fo rma t ion  and even t o  do  bo th  t o g e t h e r .  

The deg rees  o f  r o t a t i o n  can be used t o  c o n t a i n  d a t a .  Even i n  

t r a n s i s t o r s ,  f l i p - f l o p  a c t i o n  t a e  p l a c e  by r e v e r s i n g  f i e l d s  . 
The r e s u l t  i s  a p h y s i c a l  approximat ion o f  i n t e g r a t i o n  t h a t  

makes very complex machine behaviours  p o s s i b l e .  I n  t h e  human 

nervous system, p r o c e s s e s  going through t h e  system may a l t e r n a t e  

between d i g i t a l  and analogue i n  c h a r a c t e r .  Nerve impulses  

are t h e  d i g i t a l  p a r t s  which may g e n e r a t e  c e r t a i n  chemicals  

w i t h i n  a muscle. This  phenomenon is a member o f  t h e  analogue 

c l a s s  which i n  t u r n  may be t h e  o r i g i n  o f  a t r a i n  o f  nerve  

impulses  which are due t o  i t s  being sensed by special i n n e r  

r e c e p t o r s .  When t h e s e  impulses  are gene ra t ed  i n  t h i s  form, 

t h e  r e s u l t  i s  t h e  swi t ch ing  back t o  d i g i t a l  o p e r a t i o n .  



THE IMPORTANCE OF PATTERNS 

Consider the DNA molecule. Remove one part 

of its giant molecular structure and what is left has no 

resemblance to DNA. It will not function as DNA but more 

importantly, because of the changed structure, no scientist 

will classify it as DNA. An atom of hydrogen differs from an 

atom of oxygen only in the number of protons, neutrons and 

electrons each has. All oxygen atoms of the same isotope form 

have the same nuabers of each sub-particle. Similarly, all 

oxygen atoms and molecules have the same shape, the same 

geometry. It is important to realize that the shape of 

the molecule is dependent upon the type of bonding propensity 

that each class of atoms has. Thus, the molecular geometry 

is, in a sense, predetermined by the kind of atoms which it 

is composed of because those atoms will only bond in a certain 

design during the formation of molecular structukes. The 

geometries referred to here are those of the most stable 

form possible. Hence, ozone would not be considered a molecule 

of oxygen because although it is possible, it is less stable . 

than the common molecule. Again, it is significant that 

water is the result of a combination of oxygen and hydrogen. 

The proportion of each is certain and necessary. Water is an 

interesting example of the holistic/summative argument. It 

is a soluble conflict because neither side will deny the 



t h e  i r r e d u c i b l e  q u a l i t a t i v e  n a t u r e  of t h e  hydrogen and 

oxygen atoms. To be l o g i c a l l y  c o n s i s t e n t ,  a d u a l i s t  o f  t h e  

mind/body schoo l  would have t o  contend t h a t  t h e r e  w a s  some 

media t ing  d e v i c e  o f  a non-physical  n a t u r e  which caused t h e  

i n t e r a c t i o n  o f  hydrogen and oxygen t o  produce wa te r .  Even i f  

t h e r e  w e r e  such  a mechanism, it should  be  obvious  t h a t  it 

o p e r a t e s  i n  direct con junc t ion  w i t h  o p e r a t i o n s  performed on 

t h e  p a r t s  such t h a t  any s e p a r a t i o n  o f  t h e  H20 complex r e s u l t s  

i n  "no t  w a t e r n .  Therefore ,  an  atom o r  molecule  is a system 

t h e  n a t u r e  of  which p r o h i b i t s  t h e  removal o f  any p a r t  wi thout  

t h e  i n e v i t a b l e  d e s t r u c t i o n  o f  t h e  sys t em ' s  i d e n t i t y .  There in  
I 

l ies  a c l u e  t o  t h e  s i g n i f i c a n c e  of  analogy and o f  r u l e s  f o r  
I 

i somorphic  r e l a t i o n s .  

The removal o f  a human's a r m  does  n o t  change 

t h e  i d e n t i t y  of t h e  human. I t  may change t h e  d e s c r i p t i o n  

somewhat; b u t  t h a t  e n t i t y  c a l l e d  ' Z '  s t i l l  e x i s t s .  I t  i s  

n o t  a t  a l l  l i k e  t h e  removal of  an  e l e c t r o n  from an  atom o f  

oxygen. N o r  i s  it a t  a l l  l i k e  t h e  changing o f  quantum s t a t e s  

as described by P r o f e s s o r  Weisskopf, mentioned e a r l i e r .  A 

change i n  quantum s ta te  produces a change i n  t h e  q u a l i t a t i v e  

s p e c i f i c i t y  o f  ' Z ' .  The most obvious  d i f f e r e n c e  between t h e  

two o p e r a t i o n s  i s  t h a t  i f  t h e r e  i s  no q u a l i t a t i v e  change i n  

e s s e n t i a l  i d e n t i t y ,  t hen  t h e  two systems are n o t  analogous.  

19 
A human a r m  i s  n o t  a system b u t  a conglomerate  o f  systems . 

1 9  Compare w i t h  Green and Goldberger ,  o p . c i t . ,  p. 7. 



I f  t h e r e  i s  no d i f f e r e n c e  among elements  e x c e p t  i n  t h a t  

t h e i r  number o f  e lec t rons . ,  p ro tons  and neu t rons  d i f f e r ,  t h e n  

a l l  matter can  be  s a i d  t o  be t h e  r e s u l t  o f  p a r t i c l e  d i f f e r e n t i -  

a t i o n  by s t r u c t u r e  o r  o r g a n i z a t i o n  and n o t  by k ind .  I n  o t h e r  

words, t h e r e  is a r a t h e r  s i g n i f i c a n t  r e l a t i o n s h i p  between t h e  

p a r t s  and t h e  whole which a group o f  p a r t s  comprises .  



A SUMMARY OF POSSIBLE CONCLUSIONS 

Chapter  I se t  o u t  t h e  g e n e r a l  p h i l o s o p h i c a l  

p e r s p e c t i v e  upon which t h e  e lements  comprising t h e  t h e s i s  

were organized .  It may be  cons ide red  as t h e  g e n e r a l  t heo ry  of 

i n t e g r a t i o n  of t h e  s tudy.  Th i s ,  c h a p t e r  11, sets o u t  t h e  

p r i n c i p l e s  o f  i n t e g r a t i o n  and creates t h e  s p e c i f i c  environ-  

ment o r  c o n t e x t  f o r  t h e  c e n t r a l  t h e s i s .  It d e a l s  w i t h  what 

i s  e s s e n t i a l l y  t h e  human dimension o f  t h e  q u e s t i o n  o f  emergent 

meaning. Where Chapter  I a rgues  t h e  n e c e s s i t y  of a c o n t e x t  

I f o r  meaning, t h i s  c h a p t e r  has  argued t h a t  i n s o f a r  as meaning 
I 

i s  concerned,  t h e  n e u r o l o g i c a l  c o n t e x t  i s  f e a s i b l e .  Because 

on ly  a m a t e r i a l  world i s  cons idered  p o s s i b l e  by t h e  argument 
, .  

i n  "The Medium i s  t h e  Idea" ,  it must be  concluded t h a t  human 

i d e n t i t y  is  p r i m a r i l y  a matter o f  p h y s i c a l  l o c a t i o n .  Doubt less ,  

such a d e f i n i t i o n  o f  t h e  s e l f  would s t r i k e  most as meaningless :  

t h e  romance and p o e t r y  o f  human emotions seem t o  van i sh  w i t h  

such a view. Why t h a t  should be i s  incongruous:  p igmentat ion 

and wave r e f l e c t i o n  t h e o r i e s  o f  v e g e t a b l e  c o l o u r s  h a r d l y  

d e s t r o y  t h e  a e s t h e t i c  o f  hue of  r o s e s .  However, t h e  o b j e c t  

h e r e  i s  t o  f i n d  a.way n o t  of  e x p l a i n i n g  something human by 

e x t r a o r d i n a r y  means l i k e  t h e  r e d u c t i o n  o f  human behaviour t o  

t h a t  o f  r c d e n t s ,  b u t  t o  work o u t  a r a t i o n a l e  f o r  and wi th  a 

s i n g l e ,  homogeneous material. How e a s y  it i s  to  d e f i n e  something 

by say ing  what it i s  n o t ;  b u t  t h e  on ly  f i n i t e ,  p o s i t i v e  way of  



e x p l a i n i n g  e x a c t l y  what something happens t o  be ,  f o r  purposes  

o f  i d e n t i f i c a t i o n ,  i s  t o  simply p o i n t  it o u t .  A good example 

o f  t h i s  i s  t h e  DNA molecule.  U n t i l  March, 1969, it w a s  p a r t  

o f  a n  e l a b o r a t e  t heo ry .  Now it has  been photographed. Atoms 

and molecules  are n o t  e a s y  t o  d i s t i n g u i s h  among because t h e i r  

behaviour  p a t t e r n s  do n o t  appear  t o  vary  much, one from 

a n o t h e r .  Human behaviour  p a t t e r n s  are n o t  s i g n i f i c a n t l y  
- . 

d i e f e r e n t  t o  t h e  u n t r a i n e d  eye  e i t h e r .  Of a l l  t h e  p r o p e r t i e s  

each  may p o s s e s s ,  t h e  o n l y  one which i s  unique i s  t h a t  of  l o c a t i o n .  

From " P a r a l l e l  and Simultaneous P roces s ing , "  

it i s  r e a s o n a b l e  t o  conclude t h a t  s i n c e  meaning i s  n o t  a  

machine- l ike  o p e r a t i o n  l i k e  t h e  stomach o r  l i v e r ,  it i s  a 

d i f f u s e  p r o c e s s  and t h a t ,  as a r e s u l t ,  s u p p o r t s  t h e  hypothes i s  

t h a t  t h e  p e r c e p t i o n  o f  p a t t e r n s  i s  of v i t a l  importance t o  

t h i n k i n g  and t h a t  i n fo rma t ion  i s  most l i k e l y  s t o r e d  by means 

o f  t h e  v a r i o u s  quantum states produced by sRNA mechanisms. 

This  t a c i t l y  s u p p o r t s  ' t he  g e n e r a l  model of  thought  t h i s  s tudy  

p r e s e n t s .  One o f  t h e  more impor tan t  p o s s i b l e  conc lus ions  i s  

t h a t  s i n c e  d i g i t a l  n e u r a l  o p e r a t i o n s  f o r  memory ( r e c o l l e c t i o n )  

must be  l a r g e l y  r u l e d  o u t  a s  f a r  t o o  t i m e  consuming, thought  

cannot  be  a very  w i l l f u l  p r o c e s s  a t  a l l ;  it must, i n  f a c t ,  be 

m u l t i p l e ,  d i s c r e t e  r e sponses  t o  e x t e r n a l  and i n t e r n a l  mechanisms 

wherein t h e  r e t i c u l a r  fo rmat ion ,  by t h e  n a t u r e  o f  i t s  s t r u c t u r e ,  

p e r m i t s  on ly  homogeneous i n p u t s  t o  p a s s ,  a s  man i f e s t ed  i n  

behaviour .  



From the discussion in "Inter-Neural Activity," 

it is apparent that brain activities are both digital and 

analogue in character; and it seems that digital operations 

are primarily concerned with signal generation. whereas 

analogue operations account for that behaviour which is 

considered intelligent or thoughtful. It is likely, therefore, 

that this form of neural activity is what makes analogy so 

important for the establishment of what is generally called 

meaning. The host of statements of the form "is like a..., n 

"functions like. ..," or "is something between a...and a..." 

arise from the essentially analogous nature of mental operations. 

The brain seems to owe its success to its analogue nature 

and meaning is thus a matter of the relation of things. Conse- 

quently, it can be deduced that relations should be a major 

study of any curriculum. 

If :the model concept presented here is accepted, 

it can only be concluded that Herbert Feigl was too restrictive 

when he said: 

If by "mind" or "mental life" we mean the immediate 
experiences and the thinking of persons, then no matter 
what we have learned from recent atomic and quantum 
physics, the puzzle of the relation between the mental 
and the physical remains one for logical and epistem- 
ological examinations. 

An argument over the composition of the moon after the summer 

of 1969 will forever be pointless: material facts of geological 

20 Herbert Feigl, "Matter Still Largely Material," in 
The Concept of Matter, Ernan McMullin ed.(Notre Dame, Notre 
Dame University Press, 1963); p. 562. 



a n a l y s i s  w i l l  r e v e a l  t h e  t r u t h .  S i m i l a r l y ,  problems 

which n e c e s s a r i l y  i nvo lve  t h e  b r a i n  cannot  be s o l v e d  

w i t h o u t  r e f e r e n c e  t o  t h e  l a tes t  m a t e r i a l  f a c t s ,  A s  t h e  

f i n a l  c h a p t e r  a rgues ,  meaning i s  a s ta te  o f  be ing ,  and 

n o t  a s t a t e  of  t h i n g s .  This  model a t t e m p t s  t o  d e s c r i b e ,  f o r  

it is based upon t h e  assumption t h a t  what is adequa te ly  

d e s c r i b e d  r e q u i r e s  no exp lana t ion :  t h e  form i s  t h e  c o n t e n t .  

Somewhere i n  h i s  w r i t i n g s ,  C.S .  Peirce s a i d  t h a t  men's minds 

must have been a t t u n e d  t o  t h e  t r u t h  o f  t h i n g s  t o  d i s c o v e r  

what t hey  have d i scovered .  And he dwel led upon t h e  i d e a  t h a t  

people  t h i n k  l o g i c a l l y  and t h a t  t hey  t h i n k  l o g i c a l l y .  Th i s  

c h a p t e r  has  s a i d  l i t t l e  more than  t h a t  r e a l l y .  I t  i s  because 

t h e  b r a i n  o p e r a t e s  l o g i c a l l y  t h a t  t h i n g s  c a l l e d  r e l e v a n t  o r  

p e r t i n e n t  i n fo rma t ion  b i t s  a r e  s o r t e d  from t h e  i r r e l e v a n t ,  

I t  must a l s o  be remembered, t h e  e a r l i e r  

argument a g a i n s t  t h e  comparison o f  humans w i t h  e i t h e r  r o d e n t s  

* or g a l a c t i c  m a t t e r .  The l a t t e r  was p r e f e r r e d  f o r  reasons  which, 

h o p e f u l l y ,  are now clearer. The b a s i c  assumption t h e r e  w a s  

t h a t  t h e r e  i s  l i t t l e  r eason  t o  suppose one se t  o f  l a w s  governing 

t h e  behaviour  of  matter i n  t h e  human body and a d i f f e r e n t  set . 

of laws govern ing  t h e  same k ind  o f  m a t t e r  i n  t h e  ga laxy .  

S i m i l a r l y ,  t h e  RNA mechanisms seem t o  be  a b l e  t o  produce 

material images of t h i n g s  n e u r o l o g i c a l l y ,  and,  because they  

are m a t e r i a l ,  t h e y  t o o  must fo l low t h e  u n i v e r s a l  l a w s  of  

matter and assume what i s  c a l l e d  a l o g i c a l  form and i n t e r -  
* 

connec t  i n  a manner which i s  compat ible  w i t h  t h e  m a t e r i a l  



u n i v e r s e  o f  which they  are made. ~ o g i c ,  t h e r e f o r e ,  i s  n o t  a 

p roduc t  o f  man's i n n a t e  s p i r i t u a l  gen ius  b u t  of t h e  i n e v i t a b l e  

f a t e  produced by t h e  n a t u r a l  s t a t e  and behaviour  o f  matter. 

It  i s  for  t h i s  r ea son  humans s o  e a s i l y  assume t h a t  l o g i c  

is synonymous w i t h  t r u t h .  So perhaps  Herbert F e i g l  i s  r i g h t  

a f t e r  a l l :  t h e  p u z z l e  of t h e  mental  and p h y s i c a l  i s  a matter 

f o r  l o g i c a l  and e p i s t e m o l o g i c a l  examinat ion.  But it would n o t  

do t o  come t h i s  f a r  and n o t  s p e c u l a t e  a  l i t t l e  as t o  t h e  

p r e c i s e  c h a r a c t e r i s t i c s  o f  t h e  b r a i n  model t h a t  t h e  foregoing 

s u g g e s t s  concep tua l ly .  

Based upon t h e  foregoing ,  it i s  n o t  unreasonable  

t o  p r e d i c t  t h a t  sensory  i n p u t s  r e s u l t  i n  motion among c e r t a i n  

n e u r o l o g i c a l  p i e c e s .  Th i s  motion,  i n  t u r n ,  r e s u l t s  i n  v a r i o u s  

chemical  and electr ical  a c t i v i t y ,  some o f  which i s  d i g i t a l  

i n  o p e r a t i o n  and some o f  which is  analogous i n  o p e r a t i o n .  I n  

a d d i t i o n  t o  d x t e r n a l  i n p u t s ,  t h e r e  are a l s o  i n t e r n a l  s t i m u l i .  

Both k i n d s  o f  i n p u t s  account  f o r  a l l  mental  exper ience .  The 

b r a i n  is  n o t  a machine which o p e r a t e s  accord ing  t o  t h e  

p r i n c i p l e s  o f  p e r l o c u t i o n a r y  and i l l o c u t i o n a r y  a c t s  or commands. 

To t h e  b r a i n ,  t h e r e  i s  no such d i s t i n c t i o n .  It f u n c t i o n s  

much as  it does  because o f  i t s  s t r u c t u r a l  n a t u r e  and n o t  s o  

much because o f  e x t e r n a l  i n p u t s .  That  is ,  t h e r e  should  be more 

c u l t u r a l  s imi lar i t ies  among men than  c u l t u r a l  d i f f e r e n c e s  s i n c e  

t h i s  b r a i n  model must - be non-denominational.  For example, r i t u a l  

and s a c r i f i c e  a r e  coninon t o  a lmost  a l l  r a c e s  and t r i b e s  a l though  

t h e  form may va ry  somewhat. 

The concep tua l  model supposed i n  t h i s  s tudy  i s  



a mechanism which seeks equilibrium. That is, all things 

which are meaningful are things which produce, through 
. . .  

sensory impingement upon the brain, mechanical equilibrium; 

and mechanical equilibrium is viewed as being identical with 

emotional equilibrium. Consequently, the thermostat is a good, 

though crude, model of the general performance of the brain: 

contact with the environment provides the first principles 

on a nominalistic basis and hence goals; the goals are simply 

the state of mechanical entropy created by the sensory input 

which the neurological system reduces to equilibrium by the 

anti-entropic nature of matter. The state of dynamic equilibrium 

is the state of meaningfulness to the human, It is this auto- - 
matic "search" for equilibrium which provides the human 

quality "motivation." Man searches not simply . to know, but to 

become stable; and it is an infinite process because there is 

no such thing as static equilibrium apart from heuristic 

stipulations. 

Karl Deutsch presents what may appear to be 

a suitable argument against this model, assuming that it is 

regarded as a homeostatic model: 

Homeostasis is not a broad enough concept to describe 
either the internal restructuring of learning systems 
or the cornbinatorial findings of the solutions, It is 
too narrow a concept because it is c2fnge rather than 
stability which we must account for. 

It is true that change must be accounted for; but that change 

Karl W. Deutsch, in Towards a Unified Theory of Human 
Behavior ed. Roy Grinker (New York, Basic Books, Inc., 1956) - 
pp, 161-162. 



can only be accounted by reason of the search for stability. 

Homeostatic concepts should not be regarded as behaviours 

resulting in stasis, but as behaviours motivated by the 

quest for equilibrium which is not brought about by a spiritual 

force but by the simple and real nature of matter which is 

anti-entropic. The fact is that change is an organic process 

described by mechanical models. It is in recognition of the 

fact that exclusive philosophies must give way to systematic 

philosophies that general systems theory emerged as a more 

inclusive model...not really as a philosophy but as a model 

for inquiry. Consequently, the homeostatic dimension of the 

neurological model explicated here should be acknowledged as 

a part of the organic entity and not a substitute for it. - 



THE EMERGENCE O F  MEANING 

INTRODUCTION 

The fo rego ing  s e c t i o n s  o f  t h i s  s tudy  have 

formula ted  s e v e r a l  assumptions about  t h e  n e u r a l  mechanisms. 

Although some of  t h e  hypotheses  may n o t  e x p l a i n  c e r t a i n  

d e t a i l s  o f  mental  p r o c e s s e s ,  none shou ld  f a i l  t o  p rov ide  

a p o s s i b l e  r a t i o n a l e  f o r  t h e  major p r i n c i p l e s  o f  mental  

a c t i v i t y .  F u r t h e r ,  t h e  o b j e c t i v e  o f  what c o n s t i t u t e s  

q u a l i t a t i v e  i d e n t i t y  has  been reached and t h e  i n s e p a r a -  

b i l i t y  of  form and c o n t e n t  has  been demonstra ted.  The 

major  o b j e c t i v e  o f  t h e  s tudy  remains: t o  p r e s e n t  a r a t i o n a l e  

f o r  t h e  emergence o f  meaning based upon t h e  assumptions of  

t h e  foregoing  model o f  n e u r a l  a c t i v i t y .  

Theor ies  o f  meaning range  from r e f e r e n t i a l  
I 

systems t o  complex, pu re  mathemat ical  l o g i c  and semant ics .  

None o f  t h e s e  t y p e s  o f  t h e o r i e s  g i v e  any d e t a i l e d  recog-  

n i t i o n  t o  t h e  human dimension o f  b r a i n  ( a s  opposed t o  and 

i n  p l a c e  o f  mind).  I t  i s  s imply incongruous t h a t  anyone 

should  a t t empt  t o  d e f i n e  systems o f  meanings w i thou t  

u t i l i z i n g  as b e s t  as i s  p o s s i b l e  whatever  d a t a  e x i s t s  about  

t h e  t h i n g  t h a t  has  any r ea son  t o  s t u d y  a problem l i k e  

meaning: t h e  human. 

I n  a r e f e r e n t i a l  system o f  meaning, t h e  

a n a l y s t  s e e k s  a system o f  c l a s s i f i c a t i o n s  o f  r e f e r e n t s  which 



are mutual ly  e x c l u s i v e  so t h a t  some analogy can be made. 

However, t h e  n a t u r e  of  a r e f e r e n t  i t s e l f  demands a c o n t e x t .  

And t h a t  c o n t e x t  r e q u i r e s  a c o n t e x t ,  a d  i n f in i tu rn .  A t  l e a s t ,  

t h a t  i s  t h e  way it would appear  t o  be ,  l o g i c a l l y .  But a l s o  

l o g i c a l  i s  t h e  o b s e r v a t i o n  t h a t  under such c i rcumstances ,  

no th ing  would e v e r  be  meaningful  because r e g r e s s  w a s  i n -  

f i n i t e .  S ince  people  claim t h i n g s  t o  be meaningful ,  t hey  

e i t he ;  p r e v a r i c a t e  or a c o n t e x t  is n o t  neces sa ry .  O r ,  perhaps  

it may be t h a t  once something has  reached a c e r t a i n  cog- 

n i t i v e  l e v e l ,  it needs no f u r t h e r  c o n t e x t u a l i z i n g .  But t h a t  

i s  u n s a t i s f a c t o r y  because t h e r e  appea r s  t o  be no c e r t a i n  

knowledge o f  what c o n s t i t u t e s  cogn i t i on .  

J e a n  P i a g e t ,  t h e  Swiss e p i s t e m o l o g i s t ,  has 

made many fo rmula t ions  concerning t h e  development o f  l o g i c a l  

t h i n k i n g  i n  c h i l d r e n .  However, t h e  fo rmula t ions  have' been 

educed l a r g e l y  from s t u d i e s  o f  behaviour .  S k i l f u l  a n a l y s i s  

and c l a s s i f i c a t i o n  o f  behaviour  does  n o t  o f  i t s e l f  demon- 

s t ra te  a s e n s e  o f  a b s o l u t e  c o g n i t i o n  f o r  a p a r t i c u l a r  

environment; it r e p r e s e n t s  a s o l i d  a n a l y s i s  o f  what people  

do  as  t h e  nervous system matures .  It does  n o t  a f f o r d  t o o  

many i n s i g h t s  i n t o  t h e  n a t u r e  o f  how meaning emerges. There- 

f o r e ,  even i f  it proves  imposs ib le  a t  t h i s  t i m e  t o  p o s i t  a 

good theo ry  o f  meaning, it should  be p o s s i b l e  t o  e x p l a i n  

why a good t h e o r y  o f  meaning may be imposs ib le  t o  des ign .  

The obvious  compromise a t  t h i s  p o i n t  is  t o  formula te  o r  

demonstra te  j u s t  how meaning emerges i n  i n q u i r y  as sort o f  

a produc t  o f  an i n t e l l e c u t a l  p roces s  bu t  which, when 



analyzed s t a t i c a l l y ,  l o s e s  a l l  sense whatever. 



GENERIC NEUROLOGY 

From t h e  c o n t e n t s  o f  t h e  l a s t  c h a p t e r ,  t h e  

q u e s t i o n  might ar ise a s  t o  how t h e  n e u r o l o g i c a l  model serGes 

t o  e x p l a i n  t h e  ways i n  which v a s t  numbers of  d a t a  can be 

s t o r e d  i n  a s h o r t  t i m e .  For  example, by t h e  t i m e  a  human has  

l i v e d  f i f t e e n  y e a r s ,  it can perform a huge number o f  complex 

o p e r a t i o n s .  But t h i s  does  n o t  mean, accord ing  t o  t h e  n e u r a l  

model t h a t  t h e r e  i s  a c e r t a i n  molecular  s t r u c t u r e  f o r  every  

o p e r a t i o n  o r  p a r t  t h e r e o f .  W. Ross Ashby o f f e r s  t h e  behav iou ra l  

c l u e  t o  t h e  answer;22 and modern systems theo ry  prov ides  t h e  

i n t e l l e c t u a l  environment or framework which d i f f e r e n t i a t e s  

human thought  from a l l  o t h e r s .  

A t h e o r y  might emphasize a c t i v i t y  i n  t h e  

development o f  i n t e l l i g e n c e .  That  i s ,  c h i l d r e n  may respond i n  

a v a r i e t y  o f  ways t o  t h e i r  environment and c o n s t a n t l y  r e v i s e  

t h e i r  p e r c e p t i o n s  of  it u n t i l  t hey  ag ree  c l o s e l y  i i t h  t h e i r  

p h y s i c a l  sur roundings .  For  example, a sma l l  c h i l d  may t h i n k  
0 

a sphe re  of  clay may weigh more t h a n  t h e  same amount made i n t o  

a d i s k .  This  example o f  t h e  concept o f  conse rva t ion  i s  funda- 

mental  both  t o  l o g i c a l  t h i n k i n g  and t o  t h e  p h y s i c a l  s c i ences .  

What i s  impor tan t  i s  how t h e  c h i l d  a c q u i r e s  a concept  l i k e  

conse rva t ion  because t h e  a c q u i s i t i o n  of  a  concept  demands 

c o n c u r r e n t l y  some comprehension of  meaning. There  w i l l  come 

22 See e s p e c i a l l y  t h e  work o f  Jean  P i a g e t .  The use  of  t h e  
term ' c o n s e r v a t i o n '  should n o t  be . cons t rued  as r e f e r e n t i a l  
t o  P i a g e t ' s  use  o f  it a l though  it i s  r e l a t e d .  



a t i m e  when t h e  c h i l d  w i l l  form g e n e r a l i z a t i o n s  about  t h e  

i n v e r s e  r e l a t i o n s h i p s  o f  t h i n g s  l i k e  l e v e r s  and s o  on. A 

c h i l d ' s  l i f e  becomes a g r e a t  v a r i e t y  o f  expe r i ences  most o f  

which are r e l a t e d  i n  some way. I t  -is through t h e s e  r e l a t i o n -  

s h i p s  t h a t  one is a b l e  t o  comprehend concepts  such as con- 

s e r v a t i o n .  Tha t  is ,  by reduc ing  t h e  e lements  t o  t h e i r  sys temic  

r e l a t i o n s ,  t h e  c h i l d  comes t o  u n d e r s t a n d - t h e  n a t u r e  o f  t h e  

sy'stem. Th i s  may sound r a t h e r  a b s t r a c t  f o r  a c h i l d ' s  a c t i v i t y :  

b u t  it does  d e s c r i b e  t h e  p r e c i s e  manner i n  which v a r i o u s  

concepts  are ' i n t e r i o r i z e d ' .  The c h i l d  u s u a l l y  is  n o t  aware 

o f  t h e  r u l e s  which g e n e r a l i z e  and c a t e g o r i z e  h i s  behaviour ;  

b u t  t h e n ,  a  p ro ton  seems t o  have no i d e a  o f  j u s t  how complex 

i t s  behaviour  i s  e i t h e r .  

I t  would seem reasonable  t o  conclude t h a t  

s i n c e  c h i l d r e n  w i l l  encounte r  v a s t  numbers o f  problenis of 

d i f f e r e n t  k i n d s  th roughout  l i f e  t h a t  an e d u c a t o r  should 

seek  ways of c a t e g o r i z i n g  t h e  behaviour  p o t e n t i a l s  i n  o r d e r  

t o  a n t i c i p a t e  eve ry  k ind  o f  major o r  s i g n i f i c a n t  problem a 

person may encounte r .  It  was, perhaps ,  t h i s  k ind  of  reason- 

i n g  t h a t  i n s p i r e d  Benjamin Bloom's Taxonomy of  Educa t iona l  

Ob jec t ives .  There  was a  t i m e  t o o ,  when it was p o s s i b l e  t o  

programme a human w i t h  a l l  known p h y s i c a l  knowledge and t o  

have one r ead  i n  a l l  t h e  major works. This  h a s  n o t  been t r u e  

f o r  many g e n e r a t i o n s .  I t  i s  t h e  real c o n t e n t i o n  of t h i s  

t h e s i s  t h a t  any th ing  which i s  n e i t h e r  s y s t e m a t i c  n o r  made 

sys temic ,  is  wi thou t  meaning. Consequently, t h e  preced ing  I 



conc lus ion  as w e l l  as Bloom's encyc lopedic  work p r e s e n t s  

a l i m i t e d  and, u l t i m a t e l y ;  c r i p p l i n g  p e r s p e c t i v e .  N o  dimin- 

u t i o n  o f  t h e  importance o f  Bloom's work i s  in t ended ;  b u t  

it i s  w e l l  t o  c a u t i o n  t h e  unwary from rega rd ing  it as an 

e d u c a t i o n a l  panacea. I t  is  a good s t e p ,  n o t  an e n t i r e  voyage. 

C l e a r l y ,  t h e n ,  i f  t h e  encyc lbpedic  approach i s  l i k e  t r y i n g  

t o  l i f t  wooden p i n s  w i th  a magnet, t h e n  something e l s e  must 

be  examined. The key probably l ies  i n  t h e  c h a r a c t e r i s t i c s  

of g e n e r i c  behaviour  -- t h e  g e n e t i c  and l e a r n e d  programmes 

which, by t h e i r  s t r u c t u r a l  r e l a t i o n s h i p s ,  produce t h e  

phenomenon c a l l e d  meaning. That  assumes, o f  course ,  t h a t  

meaning is  a produc t  o f  a system as opposed t o  an i s o l a t e d  

paradigm o r  t o  s imple  nominalism. It a l s o  p o i n t s  o u t  t h a t  

t h e  term ' i n t e r i o r i z e '  a r i s e s  from t h e  f a c t  t h a t  meaning 

arises from i n t e r n a l  r e l a t i o n s  wherein t h e i r  degree  o f  

s p e c i f i c a f i o n  is bounded by t h e i r  e x t e r n a l  r e l a t i o n s .  

The t e r m  g e n e r i c  neurology r e f e r s  t o  t h e  

key s t r u c t u r e s  n o t  made redundant by t h e  p r i n c i p l e  o f  

s i m p l i c i t y  which r e p r e s e n t  t h e  o r d i n a r y  language c l a s s  

c a l l e d  concepts .  From what von Neumann and o t h e r s  have s a i d ,  

it must be accep ted  t h a t  i f  t h e  b r a i n  d i d  n o t  have a way o f  

economizing, humans would be s e v e r e l y  l i m i t e d  because t h e  

mechanical  l o g i s t i c s  of in format ion  r e t r i e v a l  and p roces s ing  

would simply t a k e  more t i m e  t h a n  humans l i v e .  Thus, organ- 

i z a t i o n  is  e s s e n t i a l  t o  a l l  i n t e l l e c t u a l  a c t i v i t y  and ob- 



v i o u s l y ,  t h a t  o r g a n i z a t i o n  must be s y s t e m a t i c  because r e l a t i o n s  

can f u n c t i o n  o n l y  w i t h i n  systems.  Tha t  is ,  t h e  g e n e s i s  o f  

an i d e a  i s  mot iva ted  by t h e  i n t e r n a l  r e l a t i o n s  o f  e lements  

among t h e  e x t e r n a l  r e l a t i o n s  o f  t h e  t o t a l  s t r u c t u r e .  Because 

a g e n e r i c  i d e a ,  o r  concept ,  embraces a l a r g e  f ami ly ,  t h e  

r e s u l t a n t  i d e a s  and d e t a i l e d  p roduc t s  are many and complex. 

Consequently,  t h e  need f o r  a n a l y s i s  of  r e l a t i o n s  becomes 

appa ren t .  Any d i s c u s s i o n  wi thou t  f i r s t  looking  a t  i s o -  

morphism and some o f  i t s  hazards  can e a s i l y  encounte r  d i f -  

f i c u l t y .  I t  i s  n o t  s u f f i c i e n t  t o  n o t e  t h a t  t h e r e  i s  some 

k ind  of r e l a t i o n s h i p  among t h i n g s ;  it is  e s s e n t i a l  t h a t  t h e  

p r e c i s e  r e l a t i o n s  be s t a t e d  les t  huge e r r o r s  i n  ca t ego ry  be 

made. 



THE GENETICS OF ISOMORPHISM 

Some o f  t h e  c r i te r ia  f o r  meaning and 

i d e n t i f i c a t i o n  should  be examined, p a r t i c u l a r l y  t h a t  o f  

isomorphism. A concept ion  o f  isomorphism is e s s e n t i a l  t o  

t h e  comprehension o f  t h i s  s tudy ;  b u t  it i s  n o t  something 

which should go unexamined because it can be a very  

mis lead ing  t h i n g .  

Isomorphism i s  q u i t e  i n s u f f i c i e n t  t o  

de te rmine  something c a l l e d  meaningful  r e l a t i o n s  among t h i n g s .  

It is  one dimension o f  s e v e r a l  t h a t  are neces sa ry  i n  t h e  
I 

I development o f  meaning; b u t  w i thou t  a method o f  c o g n i t i o n ,  

I a way'of knowing what i s  p o s t u l a t e d  o r  of v e r i f y i n g  

p o s t u l a t e s ,  isomorphism can be complete b u t  meaningless .  

Take, f o r  example, some c l a s s i c a l  phys i c s .  Based upon a l l  

known d a t a ,  s c i e n t i s t s  o f  t h e  e i g h t e e n t h  cen tu ry  would 

have argued t h a t  communication from t h e  moon would have 

been imposs ib le  because t h e  t r ansmis s ion  o f  sound r e q u i r e d  

some medium through  which t h e  sound could  t r a v e l .  The 

r e l a t i o n s  o f  t h e  assumptions which l e a d  t o  t h i s  conc lus ion  

are isomorphic  w i t h  t h e  p e r t i n e n t  e lements  w i t h i n  t h e  

system o f  classical  phys i c s .  They d o  n o t ,  however, ag ree  

w i t h  t h e  p h y s i c a l  f a c t s .  Sound does  indeed r e q u i r e  a  

medium through  which t o  t r a v e l ,  b u t  communication by vo ice  

i s  p o s s i b l e  by u s i n g  e l ec t romagne t i c  waves, a method n o t  

conceived i n  t h e  e i g h t e e n t h  cen tu ry .  The re fo re ,  a system 



r e q u i r e s  l o g i c  f o r  genera l  i n t e g r a t i o n ,  isomorphic r e l a t i o n s  

among i ts  elements t o  provide t h e  e s s e n t i a l  un i ty ,  and 

some t e s t a b l e  recogni t ion  of  t h e  p r a c t i c a l  o r  phys ica l  

phenomenon t o  which i t  r e f e r s .  ~ ~ a i ; l ,  without  reduct ion  

t o  elementary,  systemic parameters o f  phys ica l  o r  m a t e r i a l  

o b j e c t s ,  t h e  e n t i r e  explanat ion  o r  theory remains devoid 

of  any base f o r  c e r t a i n t y  which does n o t  i n v i t e  i n f i n i t e  

r eg ress ions .  S t i p u l a t i v e  d e f i n i t i o n s  f o r  any purpose o t h e r  

than  temporari ly  t e s t i n g  p o s s i b l e  o r d e r s  l e a d s  t o  t h e  

void o f  sys temat ic  chaos t y p i c a l  o f  t h e i s t i c  d o c t r i n e s .  

In  a d d i t i o n ,  t h e  example of  physics  here  p o i n t s  o u t  t h e  

need t o  seek o u t  t h e  g e n e t i c  s t r u c t u r e s  among r e l a t i o n s :  

those  elements which r e p r e s e n t  f i r s t  p r i n c i p l e s  o r ,  gener i c  

c l a s s e s .  I n  t h i s  case ,  t h e  concept of  communication r a t h e r  
' 

than  t h e  i d e a  o f  voice t r a v e l  might have helped pu t  

r e sea rcher s  on t o  more p r o f i t a b l e  l i n e s  of  th inking  

sooner than d i d  t a k e  p lace .  The s p e c i f i c a t i o n  of h i e r a r c h i e s  

i s  o f  t h e  utmost importance; and spec i fy ing  t h e  'quantum 

s t a t e '  of  a  s o c i a l  phenomenon may n o t  be easy. 

The e a r l i e r  model of  n e u r a l  s t r u c t u r e  and 

t h e  segment on q u a l i t a t i v e  strtes by quanta c e r t a i n l y  make 

c l e a r  t h e  f a c t  t h a t  t h e  p r o p o r t i o n a l i t y  o f  r e l a t i o n s  

among elements must be complete and p e r f e c t .  I t  i s  i n c o r r e c t  

t o  speak o f  t h e  degree o f  isomorphism except  i n  very 

s p e c i a l  cases  such a s  g e n e r i c  analyses  o r  where searching  

f o r  g e n e t i c  s i m i l a r i t i e s .  Some phys ica l  s t r u c t u r e s  a r e  



v e r y  similar;  b u t  t h e i r  behav iou ra l  c h a r a c t e r i s t i c s  can be 

v e r y  d i f f e r e n t .  Move o n e ' p a r t  o f  a DNA c h a i n  and t h e  

r e s u l t  is  a d i f f e r e n t  q u a l i t a t i v e  e n t i t y .  And, however 

s u b t l e  it may be ,  a change i n  one r e l a t i o n  among many can 

change t h e  e n t i r e  q u a l i t y  o f  t h e  system. Perhaps s u b t l t y  

is  b e s t  d e f i n e d  as  t h e  minimum d i s t u r b a n c e  neces sa ry  t o  

change t h e  q u a l i t a t i v e  n a t u r e  o f  something b u t  w i thou t  

making any a p p r e c i a b l e  d i f f e r e n c e  t o  i t s  e x t e r n a l  s t r u c t u r e .  

The ba l ance  between i n t e r n a l  and e x t e r n a l  

s t r u c t u r e s ,  methodologica l ly  speaking,  is  d e l i c a t e  and 

impor tan t .  Walter Buckley speaks  o f  t h e  concepts  o f  thermo- 

s t a t i c  c o n t r o l s  i n  s o c i a l  r e l a t i o n s  and o f  t h e  c y b e r n e t i c  

concept  o f  feedback mechanisms. Ne i the r  should  be  cons ide red  

i n  any way o t h e r  t h a n  as a c t i n g  i n  d i s c r e t e  s t a g e s  and n o t  

i n  con t inua .  The t h e r m o s t a t  i s  a good model of  t h e  tendency 

for a system t o  ma in t a in  equilibrium. But even t h e r m o s t a t i c  

d e v i c e s  r e q u i r e  l i m i t  sw i t ch  c o n t r o l s  t o  ' q u a n t i z e '  t h e  

in format ion  i n p u t .  The manufacturer  may be unaware o f  t h e  

r ea son  f o r  needing a l i m i t  sw i t ch ,  b u t  t h e  c o n t r o l  won't do 

i t s  j o b  wi thou t  it. Without such d e v i c e s ,  t h e  en t ropy  o f  

t h e  system would i n c r e a s e  r a p i d l y  u n t i l  a plasma o r  

c h a o t i c  s ta te  r e s u l t e d .  S i m i l a r l y ,  whatever i s  conceived 

as a s o c i o l o g i c a l  feedback mechanism must embrace t h e  

concept  of  discrete behaviour .  I t  makes n i c e  jargon t o  



speak o f  feedback through s o c i a l  r e l a t i o n s ,  b u t  u n l e s s  t h e  

c o n t e x t  is  methodology o r  i s  reduced t o  a c t u a l  behaviours ,  

it remains jargon f o r  t h e  p s e u d o - i n t e l l e c t ,  Due t o  t h e  

need, t h e r e f o r e ,  f o r  t h e  q u a n t i z a t i o n  of  in format ion  

t r a n s f e r r e d  among s o c i e t a l  e lements ,  and from t h e  d i s c u s s i o n  

on t h e b e h a v i o u r  o f  macro-s ta tes ,  it can be concluded t h a t  

t h e  l a r g e r  t h e  system t h e  more uns tab le  it becomes. 

Methodologically then ,  it can be s a i d  t h a t  i n t e r n a l  

r e l a t i o n s  o f  a  system ( n o t  j u s t  a  c o l l e c t i o n  o f  t h i n g s ,  

b u t  o f  a  system) demand l a r g e  amounts' o f  feedback informat ion  

t o  produce anything more than  a  s u b t l e  change. However, 

t h e  en t ropy  o f  a  l a r g e  system can be inc reased  e a s i l y  by 

p r e s s u r e  on t h e  e x t e r n a l  r e l a t i o n s  o f  t h e  system, Externa l  

r e l a t i o n s  r e q u i r e  smal l  in format ion  i n p u t s  t o  change t h e i r  

sys temic  q u a l i t y .  This ,  t hen ,  i s  a c l u e  t o  t h e  ways i n  

which systems are b u i l t  and how r e l a t e d  systems a r e  b e s t  

desc r ibed  by isomorphism. I n  f a c t ,  it assists i n ' t h e  

un rave l l ing  o f  some of  t h e  mys te r i e s  o f  t h e  g e n e t i c s  o f  

isomorphism. But it r a i s e s  t h e  problems o f  h i e r a r c h i e s ,  

However, t h e r e  i s  a  c l o s e  r e l a t i o n s h i p  between t h e  energy 

requirements  o f  a  system and t h e  q u a l i t a t i v e  i d e n t i t y  o f  

t h a t  system. Hence, it may be p o s s i b l e  t o  formulate  some 

very s i g n i f i c a n t  hypotheses about t h e  n a t u r e  o f  en t ropy  

and sys temic  parameters .  For example, one very promising 

i d e a  i s  t h a t  t h e  parameters  o f  a  system o r ,  t h e  parameters 

of  h i e r a r c h i e s  a r e  e s t a b l i s h e d  by some measure o f  t h e  systemic 

entropy.  



S o c i a l  r e l a t i o n s  are most  s t a b l e  a t  t h e  

leve l  o f  t h e  i n d i v i d u a l  p l u s  'n '  where n i s  ve ry  s m a l l ,  

perhaps  o n l y  one. An i n d i v i d u a l  a l o n e  may d i s i n t e g r a t e ,  s o  

some s m a l l  company may be r e q u i r e d  t o  e s t a b l i s h  e q u i l i b r i u m .  

Note t h a t  i n  a s m a l l  system, e q u i l i b r i u m  is  e s t a b l i s h e d  

by adding something. So long as t h e  system i s  c o n t r o l l e d ,  

t h a t  is, it cannot  encounte r  s i m i l a r  e lements ,  it w i l l  

remain stable. For example, i f  a s o c i e t y  were composed o f  

on ly  t h o s e  who favoured t h e  r i g i d i t y  and r e s t r i c t i v e n e s s  

o f  a p e o p l e ' s  democracy, t h e  system would be s t a b l e .  The 

e lements  would be homogenous. However, i n  human s o c i e t y ,  
I 
I 

t h e  i n t e l l e c t  g i v e s  t h a t  dimension n o t  found i n  o t h e r  

animal  s o c i e t i e s  and,  consequent ly ,  such  i s o l a t i o n  i s  n o t  

p o s s i b l e  a t  t h i s  t i m e  e x c e p t  by l a b o r a t o r y  i n t e r v e n t i o n .  

Thus, any s o c i a l  sy s t em ' s  en t ropy  w i l l  i n c r e a s e  because 

it i n e v i t a b l y  tries t o  expand i t s  e x t e r n a l  r e l a t i o n s .  Now, 

a t  t h i s  p o i n t ,  o r d i n a r y  language seems t o  imply t h a t  

w i t h i n  a s o c i e t y  v a r i o u s  groups merge and expand as though, 

a b s t r a c t l y ,  by des ign  o r  w i l l .  But i n  f a c t  it i s  n o t  a t  a l l  

. u n l i k e  t h e  ear l ier  example and d i s c u s s i o n  o f  molecu la r  

' r ep roduc t ion ' .  I t  does  n o t  t a k e  any w i l l  a t  a l l .  The 

e f f o r t s  and acts o f  i n d i v i d u a l s  must n o t  be  confused w i t h  

t h e  a b s t r a c t i o n  o f  group o r  societ .y.  They are i n s e p a r a b l e  

b u t  n o t  synonymous. The seeming paradox r e q u i r e s ,  f o r  

i t s  r e s o l u t i o n ,  t h e  pe rcep t ion  o f  r e l a t i o n s  - d i s c r e t e  



s t r u c t u r e s  whose form c o n s t i t u t e s  t h e i r  q u a l i t a t i v e  

i d e n t i t i e s  as w e l l  as t h e i r  g e n e t i c  s i m i l a r i t i e s .  

The p e r c e p t i o n  o f  r e l a t i o n s  should  r e s u l t  

i n  t h e  i d e n t i t y  o f  t h e  t h i n g  observed.  I f  a human i s  a 

system b u t  two humans are n o t  two systems,  what has  

changed by t h e  a d d i t i o n  o f  t h e  second? Th i s  i s  t h e  m a t t e r  

of sys t emic  i d e n t i f i c a t i o n .  The k ind  o f  system one human 

c o n s t i t u t e s  i k  ve ry  d i f f e r e n t  from t h e  k ind  o f  system - 
which two c o n s t i t u t e .  The f i r s t  i s  a conglomerat ion o f  

m a t t e r ,  s y s t e m a t i c a l l y  a r ranged  o r  developed; t h e  second 

i s  a t h i n g  c a l l e d  a group wherein t h e  lowes t  quantum s t a t e  

is  one human. That  i s ,  t h e  l owes t  quantum s ta te  o f  a 

g roup 'o f  people  would be two; b u t  t h e  l owes t  quantum s t a t e  

o f  i t s  components i s  one. I t  i s  i n  t h i s  s ense  t h a t  t h e  

t e r m  ' q u a n t i z e '  should  be unders tood,  and n o t  i n  t h e  

mathemat ical  or  count ing  sense .  

, '  . F i n a l l y ,  . t h e  p h y s i c a l  s i z e  o f  an e n t i t y  

p r o h i b i t s  p e r f e c t  isomorphism and t h e r e f o r e ,  t h e  r e s u l t  

o f  i somorphic  a n a l y s i s  must always be an approximation 

and n o t  a d u a l i s t i c  e n t i t y  o f  sameness and d i f f e r e n c e .  

That  i s ,  t h e  i d e a  t h a t  t h e  p r o p o r t i o n a l i t y  of r e l a t i o n s  

is  an adequa te  c r i t e r i o n  f o r  comparison i s  i n c o r r e c t .  

S ince  meaning i s  a f u n c t i o n  o f  t h e  t r a n s a c t i o n  between 

pe rce ived  and p e r c e i v e r ,  t h e  comparab i l i t y  o f  r e l a t i o n s  

must be cons ide red  t o g e t h e r  wi th  t h e  s i z e  o f  t h e  perce ived .  



I n  t h e  case of  a $300,000 corpora t ion  and a $300,000,000 

corpora t ion ,  it i s  p o s s i b l e  t o  f i n d  an almost p e r f e c t  

correspondence of  most r e l a t i o n s .  However, t h e  s o c i a l  

e f f e c t  of t h e  g i a n t  compared wi th  t h e  s o c i a l  e f f e c t  of  

t h e  midget i s  remarkably d i f f e r e n t .  I t  must be remembered 

t h a t  both e n t i t i e s  are s t i l l  p a r t s  of  a l a r g e r  s t r u c t u r e  

and t h a t  t h e r e f o r e  t h e i r  abso lu te  s i z e  is a s i g n i f i c a n t  

r e l a t i o n  o f  each bu t  one which i s  incompatible with t h e  

o t h e r s .  



THE NECESSITY FOR ORGANIZATION 

There can be l i t t l e  argument t h a t  w i thou t  

some k indof  n e u r o l o g i c a l  s t r u c t u r e  and a c t i v i t y ,  and an  

environment t o  be pe rce ived ,  t h e r e  could  be  n o t h i n g  c a l l e d  

meaning. A t h e i s t i c  e x p l a n a t i o n  might be  prov ided ,  b u t  

t h a t  would be  t h e  a s s e r t i o n  o f  a  b e l i e f ,  n o t  t h e  presen-  

t a t i o n  o f  a l o g i c a l  and s u b s t a n t i v e  argument. I n  a d d i t i o n  

t o  t h e  p h y s i c a l  t h i n g s  l i k e  t h e  b r a i n  and t h e  environment,  

t h e r e  appea r s  t o  be something e l u s i v e  t o  which i s  a s c r i b e d  

t h e  ' c r e a t o r '  o f  meaning. The classic argument, o f  course ,  

is t h a t  o f  mind and/or/versus body, I t  i s  'mind' which 

becomes t h e  h y p o s t a t i z a t i o n .  But, wi thout  being redundant  

by p r e s e n t i n g  r e f u t a t i o n s  f o r  t h e o r i e s  o f  mind, suf £ i c e  

t o  s a y  t h a t  anyone should  s e e  t h e  i n f i n i t e  r e g r e s s  i n h e r e n t  

i n  t h i s  k ind  o f  h y p o s t a t i z a t i o n :  what mind sees t h e  mind 

t h a t  sees the . . . ?  Therefore ,  i f  an  a b s o l u t e  e n t i t y  o f  

mind i s  l o g i c a l  t o  some as t h e  e x p l a n a t i o n  f o r  c o g n i t i o n ,  

t h e n  t h e  same people  should  be able t o  see t h a t  it i s  

j u s t  a s  l o g i c a l  t o  p o s i t  t h e  b r a i n  as t h e  u l t i m a t e  o r  

f i n a l  p o i n t  f o r  c o g n i t i o n .  There i s  no p o i n t  i n  s u b s t i t u t i n g  

one unknown (mind) f o r  a n o t h e r  ( t h e  p r o c e s s  o f  c o g n i t i o n ) .  

Two unknowns do  n o t  make a  known, e s p e c i a l l y  when one 

unknown is  i r r e f u t a b l e .  Consequently,  t h e  n e x t  problem 

becomes t h a t  o f  examining t h e  ways i n  which t h e  human 

i n t e r a c t s  w i t h  i t s  p e r c e p t i o n s .  



It i s  q u i t e  l i k e l y  t h a t  a f r e q u e n t  q u e s t i o n  

pondered by s t u d e n t s  of  a n c i e n t  man w a s  why it took 

humans s o  long  t o  a c q u i r e  . .  . c e r t a i n  s k i l l s  and t o  i n v e n t  

v a r i o u s  dev ices  t o  a s s i s t  h i s  d a i l y  l i v e l i h o o d .  I t  i s  a 

p a r t i c u l a r l y  d i f f i c u l t  q u e s t i o n  f o r  t h o s e  who assert 

t h a t  humans have i n n a t e  q u a l i t i e s  such as c r e a t i v i t y ,  

i n t e l l i g e n c e  and w i l l  power. The contemporary r e s e a r c h  

o f  P i a g e t  makes it q u i t e  obvious  t h a t  humans are n o t  born 

w i t h  l o g i c  systems e x c e p t  t h o s e  e s s e n t i a l  f o r  p h y s i o l o g i c a l  

s u r v i v a l .  Like h i s  u t i l i z a t i o n  o f  t h e  pharynx and bucca l  

c a v i t y  organs  f o r  speech,  a purpose unintended by t h e  

s e l e c t i v e  p roces s ,  man's b r a i n  f o r  use  f o r  any th ing  beyond 

p r i m i t i v e  s u r v i v a l  i s  q u i t e  a c c i d e n t a l  and a n c i l l a r y  t o  

i t s  p rope r  f u n c t i o n .  I n  con junc t ion  w i t h  P i a g e t ' s  f i n d i n g s ,  

i t  is  i n t e r e s t i n g  t o  c o n s i d e r  t h e  o b s e r v a t i o n  t h a t ,  w i t h i n  

r a t h e r  broad l i m i t s ,  s t u d e n t s  can have a lmost  any k ind  o f  

cur r icu lum dur ing  t h e i r  elementary-secondary y e a r s ,  and 

t h e i r  g e n e r a l  performance a b i l i t i e s  would d i f f e r  very 

l i t t l e  from one group t o  another .  I t  would appear  t hen  t h a t  

- s o  long  as a c h i l d  has  an en r i ched  e n v i m e n t  f o r  a number 

o f  y e a r s ,  he w i l l  a t t a i n  a c e r t a i n  l e v e l  o f  s o c i a l  r e a d i n e s s  

or ,  i n t e l l i g e n c e .  The appearance i s  t o t a l l y  decep t ive .  

Some o f  t h e  c u r r e n t  t h e o r i s t s  o f  educa t ion  

assert t h a t  a c lass room a c t i v i t y  c a l l e d  ' s c i e n c i n g '  o r  

some o t h e r  k ind  o f  doing a c t i v i t y  p rov ides  a good s c i e n c e  



educat ion.  But, except  f o r  t h e  presence of  c e r t a i n  m a t e r i a l s ,  

such an environment d i f f e r s  i n  no s i g n i f i c a n t  way from 

t h e  r e l a t i o n s  o f  t h a t  o f  p r imi t ive  man, It might t a k e  a  

c h i l d  a l i f e t i m e  t o  l e a r n  a  s i n g I e  s t e p ,  Real izing t h i s ,  

b u t  f a i l i n g  t o  admit i t s  se r iousness  a s  a  flaw, t h e  same 

progress ives  supply i n s t r u c t i o n s  a s  t o  how t h e  environment 

should be organized,  and a s  t o  how a  p a r t i c u l a r  discovery 

should t ake  p lace .  

Take, f o r  example, t h e  f i e l d  o f  i n d u s t r i a l  

ar ts .  I n  p a r t i c u l a r ,  cons ider  t h e  area' of  machine shop 

p r a c t i c e .  I f  s t u d e n t s  were allowed t o  ' p l a y ' ,  and assuming 

they  d i d  no t  k i l l  themselves, t h e  l e a r n i n g  prospects  

would be severe ly  c u r t a i l e d .  The s k i l l s  and a t t i t u d e s  

r equ i red  i n  t h i s  d i s c i p l i n e  a r e  w e l l  def ined.  The t a n g i b l e  

n a t u r e  of t h e  f i e l d  seems t o  have encouraged educators  t o  

forge  ahead and e s t a b l i s h  parameters and c r i t e r i a  even 

though t h e i r  d i s c i p l i n e  l a c k s  none of  t h e  s u b t l e  s o p h i s t i -  

c a t i o n  of  any a r t s  s u b j e c t  o r  d i v i s i o n  o f  sc ience .  With 

such d e f i n i t i o n ,  it quickly  becomes apparent  t h a t  it would 

be ludicrous  t o  c r e a t e  ' p l ay '  per iods  i f  i n  f a c t  any par-  

t i c u l a r  o b j e c t i v e s  e x i s t e d .  By c o n t r a s t  t o  t h e  i n d u s t r i a l  

o r  s c i e n t i f i c  f i e l d s ,  t h e  o b j e c t i v e s  of  a r t s  d i s c i p l i n e s  

a r e  genera l ly  s o  poorly def ined  t h a t  t h e  i n s t r u c t o r  can 

proclaim 'development' no mat ter  what t h e  outcome. It i s  

t h e  kind of  philosophy t h a t  produces t h e  soup-can a r t  



g a l l e r i e s ,  chaos which passes  f o r  t h e a t r e ,  and musicians 
, 

who t h i n k  they have c r e a t e d  a whole new world when they  

rewrite Tchaikovsky wi th  d i f f e r e n t  coloured b a r s  i n s t e a d  

of  s tandard  notes .  Unity of  purpose a lone  i s  a poor 

guarantee of  reaching ob jec t ives :  t h e  purpose must embrace 

a sys temat ic  methodology i f  t h e  conceptual meaning i s  t o  

be t r ansmi t t ed  t o  t h e  l e a r n e r .  

An i n t e r e s t i n g  example o f  t h i s  can be 

found i n  t h e  c o n t r a s t  of  two r e l i g i o n s .  The Roman Ca tho l i c  

I procedure c o n s i s t s  of  e l a b o r a t e  s t r u c t u r e s  which a r e  most 

c a r e f u l l y  organized t o  c r e a t e  a v a s t  mat r ix  such t h a t  

! when one is p roper ly  involved wi th in ,  t h e  meaning and 

: absorpt ion  i s  complete. 1t i s  no t  simply t h e  r i t u a l  which 

holds i t s  fol lowers;  it is t h e  c a r e f u l ,  sys temat ic  per-  

s p e c t i v e  given i n  a manner t h a t  l eaves  no room f o r  argument 

f o r  t h e  newcomer. Contrasted with t h i s  i s  t h e  s i m p l i c i t y  

of  t h e  P resby te r i an  s e c t .  Spartan i s  an accura te  term t o  

desc r ibe  a l l  a s p e c t s  o f  Presbyter ianism. Notwithstanding 

t h a t  i t  i s  a r e l i g i o n ,  it o f f e r s  cons iderable  appeal  t o  t h e  . 

i n t e l l e c t ;  but  a developed i n t e l l e c t  must precede indoc- 

t r i n a t i o n .  Cathol icism d a i l y  a t t r a c t s  new members,; Presby- 

t e r i an i sm l o s e s  a few every day: t h e  o s t e n t a t i o u s  system i s  

l ack ing  i n  t h e  l a t t e r .  

The s t u d e n t  who f i r s t  e n t e r s  a machine 

shop o r  a sc ience  classroom encounters  an a r r a y  o f  equipment 



q u i t e  fo re ign  t o  him. I n  f a c t ,  much o f  it could w e l l  be 

r e l a t e d  t o  many f a m i l i a r  o b j e c t s ;  bu t  e x t e r n a l l y ,  they 

appear s i g n i f i c a n t l y  d i f f e r e n t  from c h a r a c t e r i s t i c s  of 

h i s  s tandard  environment. Before he can begin t o  subordinate  

t h e  equipment t o  himself r a t h e r  than be subordina te  t o  it, 

he must l e a r n  what it i s  and what it can do. By using t h e  

' s c i enc ing '  approach, he can spend four  months playing 

around o r ,  by working wi th  guidance, can i n v e s t  a few weeks 

i n  o r i e n t a t i o n  acqu i r ing  information t h a t  i s  paradoxica l ly  

minor and very important .  I n  e i t h e r  c a s e ,  some system f o r  

o rgan iza t ion  is requ i red .  The s tuden t  must c l a s s i f y  h i s  

observat ions  i n  a u s e f u l  form; t h a t  g e n e r a l l y  precludes 

t h e  encyclopedic c l a s s i f i c a t i o n  which normally t akes  p lace  

under t h e  ' s c i enc ing '  format o f  h i t  and m i s s .  The c l a s s i -  

f i c a t i o n  cannot be encyclopedic because nominalism i s  s t e r i l e .  

The c l a s s e s  must be r e l a t e d  i f  an expanding pe r spec t ive  i s  

t o  be generated.  And, of course ,  t h i s  d i s t i n c t i o n  i s  e s s e n t i a l  

between a simple equi l ibr ium model and a process  model. 

The nex t  s t e p  r e q u i r e s  t h e  s t u d e n t  t o  do 

t h i n g s  with t h e  a v a i l a b l e  equipment. I n  a d d i t i o n  t o  var ious 

devices ,  t h e  s t u d e n t  must a l s o  be provided with an i n t e l -  

l e c t u a l  environment. Unfortunately,  i n  most c l a s s e s ,  t h a t  

environment t akes  t h e  form of  d a t a  and procedure s h e e t s  

which u l t i m a t e l y  produce ca ta loguers  of information.  I t  i s  

a form of o rgan iza t ion ;  but  none can argue s u c c e s s f u l l y  t h a t  



meaning emerges from lineal, isolated listings. Consequently, 

the organization must be systematic which necessarily 

implies the necessity of relatedness. Out of relatedness 

comes meaning, But again, in either case, organization by 

the learner is required, It is the one facet of activity 

in constant conjunction with all human intellectual en- 

deavours. It is the omniscient nature of organization 

- that seems to point up its importance in the emergence of 

meaning. 

The organization fallacy consists of the 

I belief that organization means strict, cement-like structures, 

j immune to change and impervious to reason. Only those who 

are excessively endowed with these characteristics could 

really cling to such a notion. Organization means nothing 

more or less than 'the relations of things'. Because of 

this, and, in support of the principle of consistency, the 

possibility of an absolute rather than an infinity of things 

must be accepted. The polar opposite of absolute is not, as 

is commonly thought, relativistic but infinite. An infinite 

universe can have boundaries or, as Einstein asserted, a 

universe may be finite but without boundaries. Consequently, 

in sociological terms, discourse may focus around concepts 

like 'controlled freedom' as the reconciliation between 

freedomless order and orderless freedom. Only a reconciliation 

of opposites is possible: a resolution requires the anihilation 



o f  t h e  q u a l i t a t i v e  i d e n t i t y  o f  one o r  bo th  p o l a r i t i e s .  

And ano the r  p o i n t  about  t h i s  f a l l a c y  i s  t h e  f a c t  t h a t  

o r g a n i z a t i o n  i s  n o t  a f u n c t i o n  o f  e x t e r n a l  b u t  i n t e r n a l  

r e l a t i o n s .  I t  i s  an impor t an t  p o i n t .  Changes come from 

w i t h i n  a s o c i e t y ,  n o t  from wi thout ;  and it i s  t h e  i n d i v i d u a l  

h imse l f  who must impose o r d e r  upon h i s  pe rcep t ions .  They 

are n o t  o rde red  f o r  him. The l o s s  o f  freedom i s  t h e  l o s s  

o f  t h e  o p p o r t u n i t y  t o  o rgan ize .  Thus, o r d e r l e s s  freedom 

becomes l i c e n s e  and f reedomless  o r d e r  becomes tyranny.  

E i t h e r  way, t h e  i n d i v i d u a l  has  no th ing  wi thou t  a  c e r t a i n  

ba lance  o f  o r g a n i z a t i o n .  



A SUMMARY OF POSSIBLE CONCLUSIONS 

The c r i t i c a l  p o i n t  a t  which meaning emerges 

is t h a t  a t  which p a r t s  and wholes are pe rce ived  t o  merge 

t o  form some s y s t e m a t i c  equ i l i b r ium.  Th i s  i s  b e s t  under-  

s t o o d  by examining an  earl ier  s ta tement :  wholes a r e  

grammatical ly  reduced through a d i a l e c t i c a l  p roces s  only  t o  

emerge a s  p a r t s  of  a more i n c l u s i v e ,  a s s o c i a t e d  p e r s p e c t i v e .  

Th i s  s t a t emen t  i s  t h e  co rne r s tone  upon which t h e  g e n e r a l  

t h e s i s  i s  b u i l t .  An a p p r e c i a t i o n  o f  i t s  p o r t e n t  shou ld  

h i g h l i g h t  i t s  methodological  s i g n i f i c a n c e .  I f  t h e  boundar ies  

o f  p a r t s  were e a s i l y  s p e c i f i e d ,  t h e  problems o f  r e l a t e d n e s s ,  

h i e r a r c h i e s  and, u l t i m a t e l y ,  meaning would be g r e a t l y  

s i m p l i f i e d ;  b u t  t heo ry  must acknowledge f a c t  and t h e  f a c t  

i s  t h a t  no th ing  i s  s t a t i c  nor  can it be s o  perce ived .  

Motion i s  i n h e r e n t  i n  a l l  t h i n g s ;  and a l l  systems a r e  

dynamic. Consequently,  t h e  boundar ies  o f  p a r t s  a r e  c o n s t a n t l y  

s h i f t i n g  and changing -- i n  some c a s e s  e x i s t e n t i a l l y  and 

i n  a l l  c a s e s ,  p e r c e p t u a l l y  -- making t h e i r  s p e c i f i c a t i o n  

a lmost  a s  d i f f i c u l t  a s  s p e c i f y i n g  t h e  q u a l i t a t i v e  boundar ies  

of an  i n d i v i d u a l  s e l f .  ~t t h e  same t ime,  no d i s c u s s i o n  o f  

p a r t s  and wholes would be complete wi thout  a b r i e f  (and,  

aga in ,  s i m p l i f i e d )  r ecoun t  o f  t h e  I s i n g  o f  co- 

o p e r a t i v e  behaviour .  I ts  purpose he re  i s  t o  demonstra te  

26 D. Lerner ,  ed . ,  P a r t s  and Wholes (New York, Free  P r e s s  
o f  Glencoe, 1963) ; pp. 137-52. 



t h e  complexity of  e s t a b l i s h i n g  t h e  neces sa ry  h i e r a r c h i c a l  

boundar ies  w i t h i n  s o c i a l  sys tems.  And, co-opera t ive  behaviour  

i s  r e a l l y  a problem o f  o rde r -d i so rde r  t r a n s i t i o n s .  I f  

meaning r e l y s  upon r e f e r e n t s  a n d - c o n t e x t s ,  t h e n  it may be 

sa id  t o  r e l y  upon systems t h e  measure o r  d e s c r i p t i o n  o f  

whose en t ropy  r e v e a l s  i t s  e s s e n t i a l  form. Back t h e n ,  t o  

some more phys i c s .  

If a p i e c e  of  i r o n  i s  hea t ed  t o  a high 

tempera ture ,  it is  n o t  magnetic.  But, a s  it c o o l s ,  t h e r e  

comes a p o i n t  ( t h e  Cur ie  p o i n t )  a t  which it suddenly becomes 

magnet ic .  Below t h e  c r i t i c a l  p o i n t ,  t h e  e lementary magnets 

i n  any a r e a  o f  t h e  m e t a l  spontaneously  l i n e  up w i t h  one 

a n o t h e r  s o  t h a t  a l a r g e  m a j o r i t y  p o i n t  i n  t h e  same d i r e c t i o n .  

Th i s  seems l i k e  a common p l a c e  event .  M i l l i o n s  o f  e lementary 

magnets w i t h i n  any domain suddenly l i n e  up uniformly.  It i s  

a f i n e  example of co-opera t ive  behaviour ,  and r e p r e s e n t s  

a very  s imple  model. The degree  of  o r d e r  i n c r e a s e s  r a p i d l y  

as t h e  metal i s  cooled .  A t  a b s o l u t e  ze ro ,  t h e  o r d e r  i s  

t o t a l .  The e x p l a n a t i o n  o f  t h i s  behaviour  i s  anyth ing  bu t  

s imple .  

Suppose t h e  whole c h a i n  o f  p a r t i c l e s  i s  

d e s c r i b e d  a s  so many p o i n t i n g  up and s o  many p o i n t i n g  

down. The deg ree  o f  magnet iza t ion  depends upon how many 

p o i n t  i n  t h e  same direct ion. .Edward P u r c e l l ,  i n  h i s  paper ,  



" P a r t s  and Wholes i n  P h y s i c s n  d e s c r i b e s  t h e  s i t u a t i o n  as: 

A s o c i e t y  i n  which everyone wants t o  do  what everyone 
else does ,  b u t  i n  which each man hqg a view on ly  o f  h i s  
n e a r e s t  neighbour on e i t h e r  s i d e .  

Now as t h e  domain i s  cooled ,  a l ignment  beg ins .  I f  two 

elements  are p a r a l l e l ,  energy i s  g i v e n  o f f ;  and i f  two 

are i n  o p p o s i t i o n ,  t h e r e  i s  a p o s i t i v e  energy s t a t e .  

That  is,  p a i r s  t h a t  t r y  t o  g e t  i n t o  t h e  lowes t  energy 

s t a t e  w i l l  t e n d  t o  be p a r a l l e l .  I n t e r e s t i n g l y  enough, 

I s i n g  found t h a t  as t h e  system c o o l s  down, no th ing  suddenly 

a c t u a l l y  happens; t h e r e  is  no d i s c o n t i n u i t y  i n  t h e  

behaviour o f  t h e  system. The seemingly s imp le  model took 

about  f i v e  o r  s i x  major  p h y s i c i s t s  t o  produce a formula 

f o r  magnet iza t ion ,  a p roces s  o f  co -ope ra t ive  behaviour .  

Count less  o t h e r  s c i e n t i s t s  probably worked on t h e  problem 

as w e l l .  The p o i n t  o f  t h e  I s i n g  problem, as P u r c e l l  n o t e s ,  

i s  t h a t  t h e  on ly  phys i c s  involved i s  t h e  assumption t h a t  

t h e  n e a r e s t  neighbours  p r e f e r  t o  be  p a r a l l e l  w i t h  one 

ano the r  and t h a t  even t h i s  c o n c e p t u a l l y  s imple  model i s  

a s t o n i s h i n g l y  s u b t l e  and complex t o  r e c o n c i l e .  H e  concludes  

h i s  remarks by say ing :  

I sugges t  t h a t  t h e  a s t o n i s h i n g  s tubbornes s  o f  t h e  I s i n g  
problem s t a n d s  as  a sober  warning t o  anyone who a t t empt s  
t o  c a r v e  a a t h  o f  r i g o r o u s  deduc t ion  from t h e  p a r t  t o  
t h e  whole. 2 7  

26 Edward P u r c e l l ,  " P a r t s  and Wholes i n  Phys icsn  i n  
P a r t s  and Wholes, o p . c i t .  p. 139 

27  I b i d . .  D. 152. 



Indeed,  it is a cogent  warning. The e x p l a n a t i o n  o f  how 

something as s imple  as e lementary magnets o r g a n i z e  t o  

p o i n t  i n  one d i r e c t i o n  r eaches  unusual  h e i g h t s  o f  complexity.  

It is reasonab le  t o  conclude t h a t  a t t e m p t s  t o  g e n e r a l i z e  

social  behaviour  a r e  even more d i f f i c u l t .  But t h e  I s i n g  

model does h e l p  methodologica l ly  by s i m p l i f y i n g  t h e  

r e l a t i o n s  between t h e  en t ropy  o f  a system and i t s  behaviour  

and o f  t h e  r e l a t i o n s  between t h e  p a r t s  and t h e  system. One 

obvious  advantage i n  t h e  model i s  t h a t  i t s  un ive r se  i s  

q u i t e  f i n i t e .  P a r t  of t h e  d i f f i c u l t y  i n  ana lyz ing  a s o c i a l  

s t r u c t u r e  i s  de te rmin ing  t h e  o u t e r  parameters  which have 

s i g n i f i c a n t  r e l a t i o n s  w i t h  t h e  key p a r t s .  Consider ing t h e  

model c a r e f u l l y ,  one r e a d i l y  concludes  t h a t  t h e r e  i s  no 

ev idence  o f  i n d i v i d u a l i t y  and y e t  no ev idence  o f  group 

or s o c i a l  cohesion.  Rather  ' u n c o g n i t i v e l y ' ,  t h e  e lementary 

magnets have formed a system by a r r ang ing  themselves  i n  

'a c e r t a i n  o r d e r .  The tempera ture  i s  t h e  ex te rna l '  i n p u t  and,  

depending upon t h a t  i n p u t ,  o r d e r  o f  va r ious  degrees  r e s u l t s .  

There seems t o  be ,  i n  f a c t ,  no c o g n i t i o n  a t  a l l  w i t h i n  

t h e  system. 

Now, t h e  q u e s t i o n  a r i s e s  as t o  whether t h e  

human i s  a sub-system o r  an e lementary p a r t i c l e  w i t h i n  

t h e  l a r g e r ,  s o c i a l  system. I f  he i s  a subsystem, t hen  he 

must be  cons idered  a s  a cont inuous v a r i a b l e ,  c o n s t a n t l y  

a f f e c t i n g  h i s  environment.  I f  he i s  an e lementary p a r t i c l e  

o f  t h e  s o c i a l  system, t h a t  i s ,  n o t  c o g n i t i v e l y  aware of  it, 

then  h i s  behaviour  becomes h igh ly  p r e d i c t a b l e  if t h e r e  i s  



a method f o r  measuring o r  d e s c r i b i n g  t h e  en t ropy  o f  t h e  

system o f  which h e  i s  a s i g n i f i c a n t  sys t emic  p a r t .  S ince ,  

i n  t h e  f i r s t  case, he  i s  a cont inuous v a r i a b l e ,  t h e  

environment a l s o  con t inuous ly  a f f e c t s  t h e  sub-system. The 

r e s u l t  must be  d e s c r e t e  p e r c e p t i o n s  o the rwi se  l i f e  would 

be one c o n s t a n t  p sychede l i c  buzz. There is  no way i n  which 

t h e  human can  be i somorph ica l ly  mapped as  an e lementary 

p a r t i c l e  to  a l a r g e r ,  s o c i a l  sys tem,  t h e r e f o r e ,  human 

c o g n i t i o n  must be  bo th  d i s c r e t e  and c o n t i n u a l .  For example, 

i t e m  B has  a c e r t a i n  q u a l i t a t i v e  i d e n t i t y  as  pe rce ived  

by A. I f ,  as P i a g e t l s  s t u d i e s  i n d i c a t e ,  A r e v i s e s  h i s  

p e r c e p t i o n s  u n t i l  they  ag ree  w i t h  p h y s i c a l  r e a l i t y ,  t hen  

he w i l l  see t h e  unique p h y s i c a l  s t r u c t u r e  o f  B. There i s  

no meaning f o r  t h e  p e r c e p t i o n  except  i n s o f a r  a s  it has  

c e r t a i n  s imi lar i t ies  t o  o t h e r  expe r i ences  and c e r t a i n  

d i f f e r e n c e s  from o t h e r  expe r i ences .  Meaning i s  n o t  a b s o l u t e ,  

it is i n f i n i t e ,  depending upon t h e  k inds  o f  e n c u l t u r a t i o n  

exper ienced  by t h e  obse rve r .  The impor tan t  t h i n g  is t h e  

methodology used by a l l  humans, The human d e s t r u c t s  a 

p e r c e p t i o n  i n t o  i t s  components, s eeks  t h e  r e l a t i o n s  o f  

i t s  p a r t s  w i t h  one a n o t h e r  and w i t h  p a s t  expe r i ences ,  

and t h e n  recombines t h e  p e r c e p t i o n  as p a r t  o f  a l a r g e r  

p e r s p e c t i v e .  

By means of a c o n s t a n t  c o n t r a c t i o n  and 

expansion,  a more i n c l u s i v e  p e r s p e c t i v e  i s  ob ta ined .  There 

i s  no f i n i t e  meaning. I t  i s  a case of  i n f i n i t e l y  expanding 



p a r t s  and wholes: p a r t s  i n t o  wholes and wholes i n t o  p a r t s  

ad i n f i n i t w n .  Based upon t h e  n e u r o l o g i c a l  model he re  and 

t h e  assumption o f  i n f i n i t y  f o r  meaning,' i t  i s  imposs ib le  

f o r  t h e  human t o  conce ive  o f  any th ing  a b s o l u t e l y  f i n i t e .  

Even t h e  concept  o f  an  e lementary p a r t i c l e  is n o t  a f i n i t e  

concept .  P o l a r  o p p o s i t e s  s t a n d  i n s e p a r a b l y  back t o  back, 

n o t  a t  some a r b i t r a r y  p o i n t  some d i s t a n c e  from each  o t h e r .  

A s  a r e s u l t ,  t h e  p r o c e s s  o f  i n q u i r y  is,  methodologica l ly ,  

t h e  s e a r c h  f o r  parametersof  p a r t s  which i n  t u r n ,  auto-  

m a t i c a l l y  de te rmines  t h e  'meaning' o f  a t h i n g  o r  system. 

I t  i s  i n  t h i s  f a s h i o n  one can speak of  a ' s i n e '  f u n c t i o n  

i n  meaning f o r  t h e  i n q u i r e r ' s  awareness p u l s a t e s  from 

p a r t  t o  whole and back aga in .  

Those m o s t  a c u t e l y  aware o f  t h e s e  conc lus ions  

are t h e  modern systems t h e o r i s t s .  Once a f i n i t e  o b j e c t i v e  

for meaning i s  e l i m i n a t e d ,  t h e  s e a r c h  becomes one o f  

o r d e r  and d i s o r d e r .  The en t ropy  o f  a system,' i t s  h i e r a r c h i e s  

w i t h i n  h i e r a r c h i e s  and t h e  cr i ter ia  f o r  e x t e r n a l  and 

i n t e r n a l  r e l a t i o n s  open a new hor izon  f o r  i n q u i r y .  It i s  

on ly  through t h i s  p e r s p e c t i v e  t h a t  one can e x p l a i n  and 

j u s t i f y  t h e  e d u c a t i o n a l  o b j e c t i v e  of t e a c h i n g  f o r  p roces s  

r a t h e r  t h a n  f o r  p roduc t .  Such ph rases  as t e a c h i n g  one how 

t o  l e a r n  remain r a t h e r  s t a t i c  and p l a t i t u d i n o u s  u n t i l  

pe rce ived  i n  t h e  l a r g e r  c o n t e x t s  o f  sys tems a n a l y s i s .  It 

is i n  t h i s  way t h a t  t h e  a n a l y t i c  and s y s t e m a t i c  ph i losopher  



combine t o  produce a t echn ique  o f  i n q u i r y ,  each  i n d i s p e n s a b l e  

t o  t h e  o t h e r .  

F i n a l l y ,  t h e  on ly  r ea son  q u e s t i o n s  o f  

i n f i n i t e  r e g r e s s i o n  arise i s  t h a t  someone tries t o  f i n d  

an  a b s o l u t e  s t a r t i n g  p o i n t  of  t h i n g s .  It i s  l i k e  wondering 

how t h e  u n i v e r s e  began. Probably,  it always e x i s t e d :  

t h e r e  i s  no ev idence  o r  l o g i c a l  r ea son  why t h e r e  should  

have been a t i m e  when t h e r e  w a s  no matter a t  a l l .  Its 

ve ry  e x i s t e n c e  should  t e n d  t o  produce t h e  o p p o s i t e  specu- 

l a t i o n ;  and t h e n  t h e r e ' s  t h e  law o f  conse rva t ion  o f  m a t t e r  

and energy: it s t i l l  remains i n  good r e p u t e .  The purpose 

o f  t h e  earl ier  d i s c u s s i o n s  on molecu la r  forms and r ep ro -  

d u c t i o n  was t o  show t h a t  t h e  e n t i r e  u n i v e r s e  could  q u i t e  

e a s i l y  expand a s  described. So it i s  w i t h  humans on t h e  

problem o f  meaning. The b a s i c  r e f e r e n t  f o r  a l l  meaning is 

some s t i p u l a t i o n  and from t h a t  f i r s t  p r i n c i p l e  o f  s t i p u -  

l a t i o n ,  c o n t e x t s  and environments are b u i l t .  The i n q u i r e r  

reflects  upon t h e  rea l  and formula tes  a t heo ry  i n  response  

t o  h i s  r e f l e c t i o n s .  It i s  a p roces s  o f  moving from t h e  

micro t o  t h e  macro and back aga in ,  i n d e f i n i t e l y .  A s  Dewey 

procla imed,  i n q u i r y  i s  a m a t t e r  o f  a c t i o q i n t e r a c t i o n  and 

then  t r a s n a c t i o n .  There are no a b s o l u t e s ,  on ly  i n f i n i t i e s .  

The n a t u r a l  s c i e n c e s  c o n s t a n t l y  remind t h e  s o c i a l  s c i e n c e s  

of  t h e s e  f a c t s .  The s imple  thermometer i s  a good example. 

A l l  m e t e r  s c a l e s  are a r b i t r a r y  i n s o f a r  as t h e i r  language 

i s  concerned.  They a l l  have t h e  same p r o p o r t i o n s  o f  



r e l a t i o n s  t o  what they  compare. The r e s u l t  i s  a common 

language of  h e a t  and temperature.  The measurements a r e  

meaningful only  because they a r e  systematized: t h e  m a t e r i a l  

world, wi th in  t h e  context  of temperature measurement, i s  

organized i n t o  a  system of  interdependent  r e l a t i o n s .  It  

i s  t h i s  way i n  which sc ience  works. The u l t ima te  test  of 

a s c i e n t i f i c  theory  i s  whether o r  n o t  i ts world view w i l l  

mesh wi th  o t h e r  p a r t s  of  t h e  r e a l  system of  m a t e r i a l i t y .  

Where t h e  system l a c k s  coherence o r  cohesiveness ,  r e v i s i o n s  

a r e  made. Thus, even t h e  f i r s t  p r i n c i p l e s  o r  s t i p u l a t i o n s  

a r e  s u b j e c t  t o  change and, j u s t  a s  motion i s  an i n n a t e  

q u a l i t y  of  ma t t e r ,  s o  change i s  an i n t e g r a l  p a r t  o f  t h e  

dynamics of  inqu i ry .  And through it a l l ,  meaning hangs 

on precedent ,  upon e a r l i e r  formulat ions and con tex t s .  

Meaning is n o t  i n h e r e n t ;  it i s  dependent. The concept of  

l o g i c  has  been accepted without  a  f r a c t i o n  o f  t h e  inqu i ry  

t o  which meaning has been subjec ted  and y e t ,  they  are both 

members of  t h e  same c l a s s :  each i s  a product of  t h e  way 

humans and t h e i r  environments behave , .not  o f  how they 

should o r  could behave, but  o f  simply how i n  f a c t  they 

do behave. I n  f a c t ,  meaning and l o g i c  can be s a i d  t o  be 

one and t h e  same th ing .  

I n  response t o  t h e  impl ica t ions  o f  t h e  

neurologica l  model, one might ask why d i f f e r e n t  people 

p ro fess  d i f f e r e n t  meanings f o r  s i m i l a r  percept ions .  This 

t h e s i s  a s s e r t s  t h a t  a l l  t h i n g s  a r e  m a t e r i a l ;  t h a t  humans 



en joy  i d e n t i c a l  p e r c e p t i o n s ;  and t h a t  on ly  t h e i r  p h y s i c a l  

l o c a t i o n  r e n d e r s  them unique. The l a s t  of  t h e s e  a s s e r t i o n s  

is  n o t  e n t i r e l y  a c c u r a t e :  t h e i r  behaviour  g e n e r a l l y  is ,  

i n  f i n e  d e t a i l ,  probably unique.  Again, i f  t h e  laws o f  

m a t t e r  app ly  t o  human forms,  why do bo th  meaning and 

behaviour  seem s o  d i v e r s i f i e d  from one person t o  ano the r?  

The common economics t e r m  ceteris p  r i b u s  a p p l i e s .  - I f  a l l  & 
/- 

- 
i 

i n i t i a l  expe r i ences  were i d e n t i c a l ,  t h e r e  would be no 

d i v e r s i t y .  A l l  u n i t i e s ,  a l l  systems r e l y  upon d i v e r s i t y  

f o r  t h e i r  e x i s t e n c e .  A s  t h e  d i s c u s s i o n  o f  molecular  

behaviour  points  o u t ,  d i f f e r e n t i a t i o n  i s  t h e  n a t u r a l  dev ice  

f o r  s t r u c t u r e  format ion.  Consequently,  a l l  i n i t i a l  exper-  

i e n c e s  must be  d i f f e r e n t  f o r  s o c i a l  s u r v i v a l .  Because 

i n i t i a l  expe r i ences  d i f f e r ,  t h e  n e u r o l o g i c a l  c o n t e x t s  of 

people  d i f f e r  and t h e r e f o r e ,  t h e  f i r s t  p r i n c i p l e  assumption 

-- t h e  n e u r a l  c o r e  around which c e r t a i n  molecular  cha ins  

b u i l d  -- must d i f f e r .  inevitably t h e n ,  s i n c e  meaning depends 

upon bo th  r e f e r e n t  and c o n t e x t ,  t h e  n e u r a l  c o n t e n t  o f  

i n d i v i d u a l s  must d i f f e r  and hence, a  d i v e r s i t y  o f  meaning, 

one from ano the r .  

I f ,  a s  t h i s  s tudy  asserts, -... meaning i s  a 

d e r i v a t i v e  of  sys t ema t i z ing  p e r c e p t i o n s ,  t hen  t h e  

r e f e r e n t i a l  and c o n t e x t u a l  t h e s e s  o f  meaning c o n j o i n  t o  

form what might be c a l l e d  a  f i e l d  t h e o r y  o f  meaning. The 

i n q u i r e r  f i r s t  p e r c e i v e s ;  he t hen  s t i p u l a t e s  t h e  f i r s t  

p e r c e p t i o n  a s  t h e  f i r s t  p r i n c i p l e  o r  i n i t i a l  r e f e r e n t .  



From then  on,  it is a matter b u i l d i n g  l a r g e r  and l a r g e r  

systems.  The logos  o r  un i fy ing  p r i n c i p l e  o f  each  system 

so developed,  may be regarded  a s  t h e  g e n e r i c  r o o t  o f  each  

system and as  t h a t  which i s  r e c a l l e d  and which i s  r e f e r r e d  

t o  as t h e  produc t  o f  memory, The n e u r o l o g i c a l  model i n  

"Models of  Thought" depends upon t h e  b r a i n ' s  c h a r a c t e r i s t i c  

o f  p a r a l l e l  and s imul taneous process ing .  I t  i s  t h e  m a t e r i a l  

form r e f e r r e d  t o  i n  "Origins  o f  Forms" and "The Medium I S  

t h e  Idea"  which a l s o  a c t s  a s  t h e  memory s t o r a g e .  Thus, 

a senso ry  i n p u t  w i l l  c ause  a l l  g e n e r i c  r o o t s  t o  seek  

s y s t e m a t i c  union and t h o s e  t h a t  do a r e  accep ted  through 

t h e  r e t i c u l a r  fo rmat ion  and are mani fes ted  i n  o v e r t  be- 

hav iour .  None o f  t h i s  has  anything t o  do  w i t h  t h e  a s s e r t i o n  

o f  t r u t h :  some p e r c e p t i o n s  compute s y s t e m a t i c a l l y ,  o t h e r s  

do  no t .  This  p e r s p e c t i v e  o f  i n q u i r y  admi ts  on ly  t o  t h e  

term conf i rma t ion  because t r u t h ,  i f  n o t  r e l a t i v e ,  i s  

c e r t a i n l y  i n f i n i t e .  The o b j e c t  o f  i n q u i r y  i s  t h e  t e s t i n g  

of p o s s i b l e  o r d e r s  o f  t h i n g s  and t h e  consequent i s  measured 

f o r  sys temic  i n t e g r a t i o n .  Consequently,  i n q u i r y  i s  a  

p r o c e s s  o f  con t inuous ly  e s t a b l i s h i n g  e q u i l i b r i u m  and 

the reby  producing an  eve r  l a r g e r  p e r s p e c t i v e .  The r e s u l t  

is  t h e  emergence o f  meaning. The f i n a l  q u e s t i o n ,  t h e r e f o r e ,  

i s  what model b e s t  d e s c r i b e s  t h i s  p roces s  th rough  which 

meaning emerges? 



MODELS FOR MEANING 

A s  So rok in ' s  s tudy2* conf i rms ,  t h e  h i s t o r y  

o f  i n q u i r y  i s  a p ro fus ion  of  models. The most f r e q u e n t  o f  

a model 's  many p o s s i b l e  u s e s  i s  t h a t  o f  e x p l a n a t i o n  by 

means o f  i somorphic  mapping o f  r e l a t i o n s  between t h i n g s .  

For  example, language is a behav iou ra l  model o f  p e r c e p t i o n s  

wherein t h e  r e l a t i o n s  of  t h i n g s  are measured by words. The 

words themselves  l a c k  any a b s o l u t e  v i r t u e  because t h e i r  

meaning is  n o t  i n h e r e n t  b u t  a f u n c t i o n  o f  comparison -- t h e  

b a s i c  p roces s  o f  a i l  measurement procedures .  I n  f a c t ,  t h e  

v e r y  s e a r c h  f o r  and use  o f  models sugges t s  r a t h e r  s t r o n g l y  

t h a t  however an i n q u i r e r  determines  meaning, it i s  n o t  

something knowable a p r i o r i .  This  i n  t u r n  would sugges t  t h a t  

o r d i n a r y  language a n a l y s i s ,  impor tan t  methodologica1.ly 

because of  t h e  importance of form i n  a n a l y s i s ,  i s  incapab le  

o f  e v a l u a t i n g  i n  terms o f  meaning because it rel ies upon 

form almost  t o . t h e  t o t a l  exc lus ion  of c o n t e n t .  There i s  

m e r i t  i n  each of  t h e  main t h e o r i e s  of  meaning; b u t  each 

has  l i m i t a t i o n s .  Since meaning cannot  be determined a p r i o r i ,  

it i s  neces sa ry  t o  look beyond t h e  immediate boundar ies  of 

o r d i n a r y  language f o r  t h e  v a r i e t i e s  o f  r e f e r e n t s ,  con tex t s ,  

behaviours  and images of  t h e  e x t e r n a l  world. Each theo ry  of 

28 P i t r i m  Sorokin,  Contemporary S o c i o l o g i c a l  Theor ies  
(New York, Harper & Row, P u b l i s h e r s ,  1928);  Chapter  I. 



meaning w i l l  be founded upon some p a r t i c u l a r  model each  

i n q u i r e r  b u i l d s  o u t  of  h i s  pe rcep t ions .  Although s p e c i a l  

o n t o l o g i c a l  models may n o t  be  i n  vogue, t h e i r  p r e suppos i t i ona ry  

s t a t u s  t o  any form of s o c i a l  a n a l y s i s  cannot  be ignored .  

Consequently, it is  neces sa ry  t o  f i r s t  adop t  a s o c i a l  model 

as t h e  b a s i s  o f  any cohe ren t  f o r m u l a t i o n  of  t h e  n a t u r e  o f  

meaning. The i m p l i c a t i o n  of t h i s  conc lus ion  i s  t h a t  a l l  

meanings can be and are r e p r e s e n t e d  by some model. 

The earl ier  a s s e r t i o n  t h a t  most major  

t h e o r i e s  of meaning have m e r i t  i s  borne o u t  by a qu ick  

/ g lance  a t  each.  None can  f u n c t i o n  wi thou t  a r e f e r e n t ;  no 
I 

j r e f e r e n t  is s i g n i f i c a n t  w i thou t  a c o n t e x t ;  t h e  behaviour  of 

1 t h i n g s  o r  of people  a f fec t -  i n t e r p r e t a t i o n s ;  and eve ry  per-  
I 

c e p t i o n  can be d e s c r i b e d  by t h e  vague term ' i d e a ' .  The k ind  

o f  criticism which such t h e o r i e s  as t h e  r e f e r e n t i a l ,  c o n t e x t u a l  

o r  behav iou ra l  s u f f e r ,  g e n e r a l l y  f a i l s  t o  r e a l l y  d e f e a t  t h e  

t h e o r i e s  because of t h e  i n c o m p a t i b i l i t y  o f  t h e  p h i l o s o p h i c a l  

d i s p o s i t i o n s  of proponents  and opponents.  

Take, f o r  example, a r a t h e r  s t a n d a r d  example 

used  t o  a rgue  a g a i n s t  t h e  r e f e r e n t i a l  t h e s i s :  t h e  m a t t e r  of  

' P l a t o '  and ' t h e  a u t h o r  of  t h e  Republ ic ' .  An o r d i n a r y  language 

ph i losopher  might argue t h a t  bo th  ' P l a t o '  and ' t h e  au tho r  of  

t h e  Republ ic '  r e f e r  t o  t h e  same t h i n g  and s i n c e  each  i s  dif- 

f e r e n t ,  t h e  r e f e r e n t  cannot  be  t h e  meaning. The l o g i c  or form 

of  t h e  argument i s  impeccable;  b u t ,  as i s  o f t e n  t h e  p ropens i ty  

o f  pure  a n a l y t i c s ,  t h e  s e p a r a t i o n  o f  c o n t e n t  from form which 



t h e  argument creates, produces a  f a u l t y  conc lus ion .  It i s  ' 

clear t h a t  ' P l a t o '  and ' t h e  a u t h o r  o f  t h e  Republ ic '  are 

d i f f e r e n t  from one another .  The f i r s t  r e f e r s  t o  t h e  i n -  

s e p a r a b l e  form and c o n t e n t  -- t h e  i n d i v i d u a l ,  t h a t  which i s  

e s s e n t i a l l y  t h e  man; and t h e  second r e f e r s  t o  a f u n c t i o n  o r  

s i n g l e  a s p e c t  ( a t t r i b u t e )  of  t h e  man. These a r e  two d i s t i n c t  

c a t e g o r i e s  and good examples o f  why a n a l y t i c  ph i lo sophe r s  

should  heed t h e  re f inements  o f f e r e d  by G i l b e r t  Ryle i n  The - 
Concept o f  Mind when he  d e a l s  wi th  mi s t akes  i n  ca tegory .  S ince  

' P l a t o '  and ' t h e  a u t h o r  o f  t h e  Republ ic '  are members o f  

I d i f f e r e n t  c a t e g o r i e s ,  t hey  cannot  p o s s i b l e  s h a r e  t h e  same 
! 

I 

! r e f e r e n t .  It - i s  p o s s i b l e  t o  u t t e r  t h e  ph ra se  ' t h e  a u t h o r  o f  
I 

/ t h e  Republic '  t o  mean ' P l a t o  t h e  man'; b u t  t h i s  i s  n o t  s imple  
I 
! 

: r e f e r e n c e  b u t  behav iou ra l  and i d e a t i o n a l  dimensions o f  t h e  

problem. Ordinary language i s  o r d i n a r y  because o f  i t s  s i m p l i c i t y  

i n  t e r m s  o f  r e f e r e n t i a l  economies. The o r d i n a r y  language p h i l -  

osopher  a rgues  a p r i o r i  b u t  r e v e r t s  t o  expe r i ence  f o r  h i s  

c o n t r a d i c t i o n s ;  it i s  incongruous a t -  best. 

F i n a l l y ,  it should  be no ted  t h a t  on ly  t h e  

opponents o f  a r e f e r e n t i a l  t h e s i s  a r g u e  t h a t  ' t h e  a u t h o r  of  

t h e  Republ ic '  r e f e r s  t o  P l a t o ;  and i f  any o f  them would ana lyze  

t h e  p o s s i b l e  c o n t e x t s  i n  which t h a t  ph ra se  might ar ise as a 

s u b s t i t u t e  f o r  ' P l a t o ' ,  t h e y  would f i n d  it r a t h e r  d i f f i c u l t  

t o  con t inue  w i t h  ' P l a t o '  as t h e  r e f e r e n t .  I n  any case ,  s i n c e  

opponents o f  a r e f e r e n t i a l  t h e s i s  do  n o t  a rgue  a g a i n s t  t h e  



r e f e r e n t  a s  being t h e  meaning, t h e r e  should be no h e s i t a t i o n  

i n  accept ing  t h e  concept inhe r ing  i n  t h e  s e c t i o n  "The Medium 

is  t h e  Idea." But it should be noted t h a t  t h i s  s tudy does no t  - 
accept  simply t h a t  t h e  r e f e r e n t  i s  t h e  meaning, although a - 
r e f e r e n t  i s  requ i red  i n  a s u i t a b l e  model. 

The same c l a s s  o r  form of arguments is  used 

by opponents of models such a s  mechanisms and funct ional ism.  The 

la t te r  i s  g e n e r a l l y  r e j e c t e d  because it f a i l s  t o  account f o r  

feedback v a r i a b l e s .  I t  is  l i k e  arguing t h a t  automobiles w i l l  

never  be a b l e  t o  c a r r y  s i x  people because t h e  f i r s t  ones only 

/ c a r r i e d  two; and no model should be thought of a s  s o  complete 
I 

a s  t o  never r e q u i r e  modif icat ion.  I t  appears t o o  t h a t  most 
i 
i o t h e r  models a r e  r e j e c t e d  mainly because of t h e i r  incompleteness 

, o r  l i m i t e d  a p p l i c a b i l i t y .  The p o i n t  he re  i s  t h a t  a model should 

, n o t  be summarily r e j e c t e d  simply because it f a i l s  t o  account 

f o r  unknowns which a r e  a l s o  unaccountable by o t h e r  models. The 

degree of i t s  success  and n o t  i t s  f a i l u r e  must be t h e  c r i t e r i o n .  

I t  can be concluded t h e r e f o r e ,  t h a t  whatever model i s  chosen, 

it should: 

a) un i fy  t h e  va r ious  t h e o r i e s  o f  meaning 

which have meri t .  

b) be a b l e  t o  encompass complex environments -- 
l i n g u i s t i c  o r  s o c i a l .  

c) account f o r  t h e  r e l a t i o n s  of th ings  r a t h e r  

than  simply enumerate. 



d) provide t h e  f l e x i b i l i t y  f o r  continuous 

expansion while  s imultaneously providing t h e  oppor tuni ty  

f o r  a high degree o f  s p e c i f i c a t i o n .  

e) be e i t h e r  independent of  some p a r t i c u l a r  

o n t o l o g i c a l  pe r spec t ive  o r  dependent upon an open-ended 

universe  of a  c o n s i s t e n t  base.  

Obviously, t h e  r equ i red  model w i l l  be open and r e l a t i o n a l  

r a t h e r  than c losed  and f i x e d  because it i s  a methodological 

model i n s t e a d  of a  s p e c i f i c  s t a t e  explanatory model. 

The p r e c i s e  n a t u r e  o f  t h e  model which chapters  

I and I1 p o i n t  towards is  b e s t  descr ibed as a complex o f  

elements o r  u n i t s  r e l a t e d  i n  s u c h . a  way t h a t  each u n i t  i s  

r e l a t e d  t o  a t  l e a s t  some o t h e r  i n  a  reasonably s t a b l e  manner 

during any p a r t i c u l a r  moment o f  time. The u n i t s  o r  components 

may be v a r i a b l e .  That is, according t o  t h e  d i scuss ion  on 

quantum s t a t e s ,  t h e  elements may be simple and s t a b l e  ( a  

r e l a t i v e l y  high energy s t a t e  of high s p e c i f i c a t i o n )  o r  complex 

and changing ( t h e  r e l & t i v e l y  low energy s t a t e  o f  macromolecules 

whose s p e c i f i c a t i o n  i s  more d i f f u s e ) .  Those r e l a t i o n s  which 

become s t a b l e  f o r  any given period of t i m e  may be regarded a s  

t h e  s t r u c t u r a l  c o n s t i t u e n t s  of t h e  model. It  i s  t h i s  c r i t e r i o n  

which a s s e r t s  t h e  i n s e p a r a b i l i t y  of t h e  form and content  and 

cont inuously conjo ins  t h e  t h e o r e t i c a l  and t h e  p r a c t i c a l  o r  

' real1 (i.e., t h a t  t o  which t h e  model a p p l i e s ) .  The product 

of  t h i s  percept ion  becomes t h e  'whole1 o r  e n t i t y  and it i s  



i n  t h i s  way t h e  u n i v e r s e  o f  meanings is pe rce ived  t o  be 

f i n i t e  b u t  unbounded: t h e  e v e r  expanding p e r s p e c t i v e  gene ra t ed  

by t h e  p e r c e p t i o n s  o f  r e l a t i o n s  w i thou t  end. Thus t h e  model 

f o r  meaning i s  open i n  t h e  s e n s e  o f  c r i t e r i o n  (e) above. I t  

i s  a t  t h i s  p o i n t  f u n c t i o n a l i s m  begins  t o  p l ay  i t s  p a r t  

because d i s t i n c t i o n  between boundar ies  and t h e  t o t a l  environ-  

ment become l a r g e l y  a matter dependent upon t h e  i n q u i r e r ' s  

o b j e c t i v e s .  It i s  t h e s e  i n t e rdependenc ie s  which u n i f y  t h e  

v a r i o u s  t h e o r i e s  o f  meaning. 

Chapter  I1 concluded w i t h  t h e  a s s e r t i o n  t h a t  

t h e  homeos ta t ic  model b e s t  d e s c r i b e d  t h e  n e u r o l o g i c a l  en- 

vironment i n  terms o f  i t s  most g e n e r a l  o p e r a t i o n s .  But it 

should  n o t  be  concluded t h a t  t h e  homeos ta t ic  model i s  

s u i t a b l e  w i thou t  m o d i f i c a t i o n  f o r  environments e x t e r n a l  t o  

t h e  n e u r o l o g i c a l  environment.  Indeed,  t h e r e  i s  good reason 

f o r  i n t r o d u c i n g  some a d d i t i o n a l  terms. 

The o r d i n a r y  e q u i l i b r i u m  model a p p l k  o n l y  

t o  t h o s e  systems which, when approaching e q u i l i b r i u m ,  l o s e  

o r g a n i z a t i o n  from complex t o  s imple ,  a t  which p o i n t  t hey  

remain s t a b l e .  I n  c o n t r a s t  t o  t h i s ,  t h e  homeos ta t ic  model 

r e p r e s e n t s  t h o s e  s ta tes  o f  r e l a t i v e l y  complex o r g a n i z a t i o n  

which resist exogenous, d i s r u p t i v e  f o r c e s .  I t  would be  inap- 

p r o p r i a t e  t o  t h i n k  o f  human neurology i n  terms o f  t h e  f i r s t ,  

equ i l i b r ium,  model f o r  t h e  complex behaviour  e x h i b i t e d  by 

humans would be imposs ib le .  I n  f a c t ,  t h e  e q u i l i b r i u m  model 



b e s t  r e p r e s e n t s  d e a t h  w i th  i t s  high state of s p e c i f i c a t i o n  

and immobil i ty.  The homeos ta t ic  model, however, allows f o r  

complex, macromolecular behaviour  of t h e  b r a i n  p roces ses  and 

t h e  consequent complex-state s t a b i l i t y .  What it f a i l s  t o  

account  f o r  e n t i r e l y  i s  t h e  i n t e r change  between t h e  s t r u c t u r e s  

created by t h e  b r a i n  and t h e  e x t e r n a l  environment which 

impinges upon t h e  b r a i n .  I n  o t h e r  words, a s o c i a l  model is, 

o r  shou ld  be, more i n c l u s i v e  t han  something called a n e u r o l o g i c a l  

model simply because t h e  environment -- t h e  number o f  va r i ab l e s - -  

is  much l a r g e r .  The on ly  model which embraces t h e  above re- 

q u i r e d  c r i te r ia  and which can  be l o g i c a l l y  d e r i v e d  from t h e  

; homeos ta t ic  model i s  t h a t  which systems t h e o r i s t s  c a l l  t h e  
i 
I p r oces s  o r  complex a d a p t i v e  model. T h i s  model a p p l i e s  t o  t h o s e  
I 

systems which are c h a r a c t e r i z e d  by e l a b o r a t i o n ,  t h e  e v o l u t i o n  

of o r g a n i z a t i o n .  T h i s  p r o c e s s  i s  best d e s c r i b e d  by t h e  term 

morphogenesis wherein forms a r e  gene ra t ed  by con t inuous ly  

changing and evo lv ing  r e l a t i o n s .  

Seen i n  t h e  con tex t  o f  c h a p t e r s  I and 11, t h e  

p r o c e s s  model d e s c r i b e s  t h e  act of i n q u i r y ,  account ing  f o r  a l l  

v a r i a b l e s  i n  such  a way t h a t  t h e  r e s u l t  i s  an  'expanded whole. '  

The i n t r i g u i n g  problem wi th  t h i s  k ind  o f  model i s  how it 

accounts  f o r  deg rees  of  t h i n g s .  For  example, s i n c e  it i s  

d i f f i c u l t  t o  d e f i n e  t h o s e  t h i n g s  which are systems and t h o s e  

which are n o t ,  how can t h e  d i s p a r i t y  between sys t emic  i d e n t i t y  

and t h e  e x i s t e n t i a l  n a t u r e  o f  a material u n i v e r s e  be d i scussed  

wi thou t  f a l l i n g  i n t o  t h e  abyss  of dualism? The answer was 



given  i n  "The Medium i s  t h e  I d e a n :  o r g a n i z a t i o n  i s  t h e  logos  - 
th rough  which t h e  c r i t e r i o n  o f  u n i t y  among t h e o r i e s  can be 

m e t .  I t  i s  imposs ib le  t o  speak i n  terms of  deg rees  o f  subs t ance  

or e n t i t i e s  ( sys temic  i r r e d u c i b i l i t y )  b u t  t h e r e  a r e  va ry ing  - 
degrees  of  o r g a n i z a t i o n .  Hence, t h e  q u a l i t y  o f  a t h i n g ,  i t s  

e s s e n t i a l  i d e n t i t y  can be d e s c r i b e d  by a n  a n a l y s i s  o f  i t s  

o r g a n i z a t i o n ,  t h e  s u b s t a n t i a l  argument o f  c h a p t e r  I. A complete 

d e s c r i p t i o n  o f  t h e  o r g a n i z a t i o n  of t h e  r e f e r e n t  is  t h e  meaning - 
o f  t h e  r e f e r r i n g  t e r m s .  A t  t h i s  p o i n t ,  t h e  b e h a v i o u r i s t  t h e s i s  

assumes importance because a l though  it i s  a c c e p t a b l e  t o  s a y  

t h a t  " t h e  whole is more t h a n  t h e  sum o f  i t s  p a r t s , "  it i s  an 

a c c e p t a b l e  way of  s a y i n g  no th ing .  An a n a l y s i s  o f  t h e  sys t emic  
S 
r e l a t i o n s  o f  p a r t s  d e s c r i b e s  t h e  whole; and s i n c e  reduc ing  

t h e  whole t o  i ts  p a r t s  s a y s  no th ing  o f  t h e  behaviour  o f  t h e  
" 

whole, t h e n  t h e  whole must be regarded a s  t h e  quantum u n i t  f o r  

s t u d y  -- which is r e a l y  s e l f - e v i d e n t .  That  whole i s  then - 
r ega rded  as a par t  of  a l a r g e r  environment,  and as such,  i s  

deemed t o  be i r r e d u c i b l e .  Hence, o n l y  t h e  e n t i t y ' s  behaviour  

i s  a v a i l a b l e  f o r  a n a l y s i s .  O f  course ,  i f  t h i s  w e r e  r e a l l y  

t r u e ,  it would mean t h a t  t h e  p re suppos i t i on  under ly ing  t h e  

a s s e r t i o n  would be t h a t  a l l  humans are, mo lecu la r ly ,  o rgan ized  

i n  p r e c i s e l y  t h e  same way and t h a t  o n l y  e x t e r n a l  s t i m u l i  

mo t iva t e  behaviour ,  w i thou t  t h e  b e n e f i t  o f  feedback or  s t o r a g e  

mechanisms. But t h e  ear l ier  c h a p t e r s  do, i n  f a c t ,  argue f o r  

a k ind  o f  r e d u c t i o n  based upon degrees  of  o r g a n i z a t i o n .  Thus, 

t h e  e n t i r e  u n i v e r s e  is conceived t o  be m a t t e r  o rgan ized  i n  



va ry ing  deg rees  wherein t h e  human i s  b u t  one p o i n t  i n  t h e  

continuum of m a t e r i a l  o r g a n i z a t i o n .  Hence, sys t emic  r e d u c t i o n  

r e s u l t s  i n  t h e  awareness o f  r e l a t i o n s ,  n o t  i n  t h e  q u a l i t a t i v e  

d e s t r u c t i o n  of  t h e  e n t i t y .  For  t h i s  reason ,  t h e  term proces s  

i s  used;  and aga in ,  t h e  term process  is d e s c r i p t i v e  from t h e  

micro l e v e l  of  a tomic  l e v e l s  o f  o r g a n i z a t i o n  th rough  t o  t h e  

macro l e v e l  of  o r g a n i z a t i o n  t y p i c a l  o f  s o c i a l  sys tems.  

The p r o c e s s  model, t h e n ,  d e s c r i b e s  adequa te ly  

t h e  manner i n  which meaning emerges. The t r a n s i t i o n  from t h e  

i n o r g a n i c  t o  t h e  o r g a n i c  i s  s imply a matter o f  o r g a n i z a t i o n ,  

n o t  o f  k ind  ox q u a l i t y .  Meaning is t h e  expansion o f  r e l a t i o n s ;  

it is n e i t h e r  a b s o l u t e  n o r  c e r t a i n .  I n  f a c t ,  t h e  term meaning 

owes i t s  e x i s t e n c e  t o  t h e  temporary requirement  of a s s e r t i n g  

parameters  and sys t emic  boundar ies  i n  a moment o f  i n q u i r y .  

Meaning has  t h e  same form as t h e  concept  of t i m e :  b o t h  must 

be quan t i zed ,  or  made d i s c r e t e ;  b u t  each is  i n f i n i t e ,  t h e  

passage of which is marked by r e f e r e n t s .  
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