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It is easy to produce arguments purpor t ing to show 
that computers can never be conscious, have pur­
poses, understand any th ing . One standard response 
is to claim that since computers can manipulate 
symbols they have the p o t e n t i a l to support any kind 
of mental s ta te or process, i f appropr ia te ly pro­
g ramed . The task is then to inves t iga te what sor t 
of programming w i l l t ransform a symbol user i n to 
something wi th mental s t a t e s . Much work in Al is 
concerned wi th s p e c i f i c subgoals of t h i s i n v e s t i g a ­
t i o n , tak ing i t fo r granted that machines can mani­
pulate symbols w i th meanings. 

but can t h i s be taken for granted? Cer ta in l y 
computers construct and transform pa t te rns . We can 
i n t e r p r e t them as meaningful , but i t does not f o l ­
low that the computer does, any more than a f i l i n g 
cabinet i n t e r p r e t s documents. I f i n t e r p r e t i n g sym­
bols already presuppose being conscious, having 
b e l i e f s and goa ls , e t c . , then the a b i l i t y to assign 
meanings to symbols cannot expla in these other 
a b i l i t i e s . 

One popular rep ly is to postu la te sensors and 
motors. No mind or computational process can refer 
to p a r t i c u l a r events or objects in the physical 
world without being causa l ly embedded in the wor ld . 
Perhaps even reference to proper t ies and r e l a t i o n s 
(un iversa ls ) requi res such causal embedding. So if 
we f i n d su i t ab le causal r e la t i onsh ips between 
i n t e r n a l processes and ex terna l events, then t h i s 
would seem adequate to j u s t i f y the claim that the 
i n t e r n a l processes use symbols wi th a meaning. 

but is t h i s necessary fo r every form of mental ­
i t y , every meaningful use of symbols? Can't we ima­
gine someone t o t a l l y paralysed, b l i n d , deaf, 
anaesthet ised, yet conscious, t h i n k i n g , even 
exper iencing h a l l u c i n a t o r y physical sensations - or 
at leas t so lv ing problems about number theory? Or 
do we only th ink we can imagine th is? People of ten 
assemble meaningful words i n t o decept ive ly 
incoherent phrases, l i k e "the view of the universe 
from outside t ime" . 

1 c la im tha t we should accept the a n t i -
behav iour is t i n t u i t i o n that the meaningful use of 
symbols can be pure ly i n t e r n a l . This is not j u s t a 
semantic quibble about the meaning of "meaning". 
Rather, the po in t is that d i f f e r e n t sor ts of 
i n t e r n a l computat ional a r ch i t ec tu re have profound 
imp l i ca t i ons for d i f f e r e n t sor ts o f men ta l i t y , 
independently o f ex te rna l r e l a t i o n s . I t i s s i g n i f i ­
cant that computers have been designed in such a 

way as to support t a l k of machine-languages, 
i n s t r u c t i o n s , addresses, c o n d i t i o n a l s , l o g i c a l 
opera t ions , a r i t hmet i c opera t ions , and the l i k e . 
The use of such terms in computer science does not 
depend on ex terna l r e l a t i o n s . It is j u s t i f i e d by 
the s t ruc tu re of i n t e r n a l processing. For ins tance, 
a computer can use numbers to count i n t e r n a l opera­
t i o n s , or to count i n t e r n a l symbols, j us t as we use 
them e x t e r n a l l y . 

The issues are s u r p r i s i n g l y t r i c k y . Given an 
un in terpre ted computer you may be able to work out 
which symbols the machine i n t e r p r e t s as booleans. 
but could you t e l l which one was taken as " t r u e " 
and which as " fa l se "? Can the d i s t i n c t i o n can only 
be made only in terms of a computational a r c h i t e c ­
ture r i c h enough to support a d i v i s i o n between 
b e l i e f s and goals? We don ' t not ice the need for 
t h i s normally because machines come wi th manuals 
which beg the quest ion by t e l l i n g us which opera­
t i o n is "and" , which " o r " , e t c . 

Vve should explore the a b i l i t y of d i f f e r e n t 
sor ts of computational a rch i tec tu res to support 
such not ions as re ference, i n s t r u c t i o n , goa l , 
d e s c r i p t i o n , t r u t h , p lan , desire e t c . I n p a r t i c u ­
l a r , we need to understand the condi t ions under 
which a machine could have b e l i e f s and goals r e l a t ­
ing only to i n t e r n a l s ta tes and processes, such as 
the b e l i e f that two l i s t s have the same contents , 
or a goal l i k e count ing the number of even in tegers 
in an i n t e rna l l i s t . (The d i f fe rences between 
b e l i e f s and goals l i e only in t h e i r ro les in pro­
cess ing. ) The re levant a rch i tec tu re need not be 
d i r e c t l y implemented in a physical machine. I t 
could be a v i r t u a l machine implemented in a lower 
l eve l machine wi th a simpler a r c h i t e c t u r e . A l l t h i s 
con t rad ic ts a philosophy which stresses the s o c i a l , 
communicative, ro le of meaning. 

bo ord inary d i g i t a l computers, su i t ab l y pro­
grammed, seem capable of support ing qu i te complex 
not ions of meaning and menta l i t y independently of 
ex terna l connect ions. Paradox ica l ly , i t i s fa r 
less obvious how brains can support the s e l f -
r e f e r e n t i a l a b i l i t i e s which enable ord inary comput­
ers to be described in men ta l i s t i c language. Do 
brains i n t r i n s i c a l l y requ i re ex terna l connections 
fo r t h e i r use of symbols wi th meanings? 

I have d e l i b e r a t e l y i n v i t e d a biased panel to 
discuss these issues . When one side of a debate is 
so easy to argue f o r , we may hope to p r o f i t most by 
l i s t e n i n g to the other s i de . 


