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The advent of mechanismChapter 1.1:The Advent of  Mechanism

	 In the 17th century, Descartes, produced detailed arguments 
that many aspects of  cognition, such as memory and perception, 
could be fully accounted for in terms of  physical mechanisms. At 
that time, most scholars were not so much interested in discovering 
new knowledge as they were intent on combining the ideas of  
Aristotle with Christian belief. Skepticism and independence, 
valuable attributes today, were considered character defects in the 
Middle Ages. In the 14th century, for example, students at Oxford 
University were fined for expressing any ideas that departed from 
Aristotle’s philosophy (five shillings for every point of  divergence, a 
substantial amount in those days). At the same time, what counted 
as scientific knowledge when Descartes was a young man in the 
early part of  the 17th century, consisted of  a mixture of  both 
reason and bizarre superstition. For example, according to Aristotle, 
the European bison regularly hunted for its meat, and defended 
itself  by discharging excrement over a distance of  eight yards, and 
this discharge was so toxic it burnt the hair of  pursuing animals.
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  The colour red is !
a) a simple idea according to Locke. * 
b) a clear and distinct idea according to Descartes. 
c) both of the above. 
d) neither of the above. 

 Locke is in fact deliberately blurring the distinction between percepts and concepts; the experience of seeing the color red is 
as much a kind of idea (a simple idea, in fact) as is the thought “I am now experiencing a particular kind of color” or for that 
matter “Apples are red and sometimes green”. 

From the text:  

From the lecture notes on Descartes (second lecture)

All qualities of an object are in need of an 
explanation (including colour) other than 
motion, size, shape and the arrangement of 
parts (see panel), so colour is not a clear and 
distinct idea. 

Also, from the text: 
!
Descartes’ approach included the assumption that the shape 
of an object is a more fundamental aspect of perceptual 
cognition than the colour.!

Motion 
Size 
Shape 
Arrangement of parts



The Greek notion of Psuché
was very different from our 
current view of a soul or even 
a mind. 



     Plants had a Psuché

      as did animals. 



Psuché is what animates or sustains living things so the word 
‘soul’ as a translation isn’t really adequate. These animators are 
sets of  capacities or faculties; 
skill.



Teleological Explanations

A teleological  explanat ion is one that 
accounts fo r an even t o r ob jec t by 
assuming in advance that there must be 
some ult imate purpose or f inal  cause 
responsible for i ts design. 



Examples

I gave you a gift in order to make you feel 
good.

I studied to do well in the exam.

Fish developed fins so that they could 
swim well. 



Aristotle’s theories of natural 
phenomena were full of 
teleological explanations. 


Nature was directed by goals or 
purposeful outcomes.



Ducks evolved webbed feet in order to  
a l low them to swim better.

Teleological

Human beings have hands 
they are intelligent.

because



T he conc e p t  o f  shape  i s  s o  s impl e,  wrote Descartes ,  t ha t  
i t  i s  inv o l v ed  in  e v e r y th ing  p e rc e i vabl e  by  th e  s ens e s.  For  
e xampl e,  what e v e r  you  may  suppos e  co l our  t o  b e,  you  wi l l  
no t  d eny  tha t  i t  i s  e x t ended  and  so  has  shape.  

	   How did Descartes  arr ive at  th i s  idea?  
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cognition than the colour.!



(i) The image on the retina is a two-dimensional geometrical 
object, and the best way to mathematically represent a two-
dimensional image is in terms of  lines and their lengths. 

(ii) Lines and their length (or in other words, their physical 
magnitude) are both clear and distinct ideas. 

(iii) Finally, perception is the result of  a physical mechanism in 
the brain, and this mechanism actually functions by 
representing three dimensional objects in terms of  line lengths. 



 A mechanistic theory of   perception

 In his treatise, entitled “L’Homme” (the Human Being). 
Descartes imagined a world populated by animated human-
oid statues that are built to see and respond to objects (as well 
as to engage in a host of  other activities like sleeping, eating 
and digesting food and breathing).  His aim was to prove that 
if  we compare these imaginary creatures to ourselves, we will 
find that both function in the same way.  Indeed, Descartes 
wrote in a letter to an influential colleague, his extensive neu-
roanatomical research encouraged him to assume that what 
previously was explained by assuming the existence of  ani-
mal and vegetable souls, could instead be accounted for 
strictly in terms of  physical mechanisms. 

	 The neurophysiological theory of  perception that Des-
cartes proposed is hopelessly wrong, of  course, in many ways.  
Yet we can still say that his approach to the problem closely 
resembled the methodology used by modern researchers inter-
ested in the very difficult question of  how the electrochemical 
changes in the retina end up as an organized percept in the 
brain.

	 We already have noted (in Case Study 1) that Descartes 
conceived of  the problem in terms of  abstract geometry and 
optics, and in fact, Descartes had previously made fundamen-
tal contributions to both these domains. The task of  the vis-
ual system was correctly understood as follows: there is a 
physical image of  a shape with geometric properties on the 
retina, and the visual system must reconstruct an internal de-
scription of  the object that has produced this image.  You can 

see the general idea expressed in the diagram labeled Des-
cartes’ drawing of  the visual system.  The object -- an arrow -- pro-
duces activation of  the nerves in the retina, and the neural ac-
tivity of  the brain reconstructs that image to yield the percep-
tion of  an upright arrow.  

	 Descartes did not have any notion that neurons produce 
electrical activity and his ideas were driven more by the pre-
conception in that era that the body carries a very refined 
kind of  fluid termed “animal spirits”, which is separated 
from the blood and enters the brain through the pineal 

gland.  The external 
object (the arrow in 
the drawing) emits 
light energy that dis-
places the ends of  
the nerve fibers, and 
the opt ic nerves 
carry the signal by 
means of  the flow of  

animal spirits to the brain.  This signal in turn changes the 
pattern of  animal spirits in the pineal gland to produce a rep-
resentation of  the external object.

	 It’s important to note that Descartes did not argue that 
the neural “image” of  the arrow actually should be thought 
of  as a literal copy of  the object inside the brain, even 
though we can see the figure on this page showing the outline 
of  a miniature arrow in the pineal gland. 

Descartes’ drawing of the visual system
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The homunculus argument is a fallacy arising most commonly in the theory of 
vision. 

One may explain (human) vision by noting that light from the outside world 
forms an image on the retinas in the eyes and something (or someone) in the 
brain looks at these images as if they are images on a movie screen. 

The question arises as to the nature of this internal viewer. The assumption here 
is that there is a 'little man' or 'homunculus' inside the brain 'looking at' the 
movie.

The Homunculus Fallacy

Wikipedia:

http://en.wikipedia.org/wiki/Fallacy
http://en.wikipedia.org/wiki/Visual_perception
http://en.wikipedia.org/wiki/Light
http://en.wikipedia.org/wiki/Retina
http://en.wikipedia.org/wiki/Human_eye
http://en.wikipedia.org/wiki/Human_brain
http://en.wikipedia.org/wiki/Homunculus


“Now, when this picture [originating in the eyes] thus passes to 
the inside of our head, it still bears some resemblance to the 
objects from which it proceeds. 

As I have amply shown already, however, we must not think 
that it is by means of this resemblance that the picture...
(directly)....causes our sensory perception of these objects—as 
if there were yet other eyes within our brain with which we 
could perceive it. 

Instead we must hold that it is the movements composing this 
picture which, acting directly upon our soul in so far as it is 
united to our body, are ordained by nature to make it have such 
sensations.”




Descartes believed (incorrectly) that neurons 
were etching patterns made up of simple line 
segments on the pineal gland.  The covariation 
between different patterns was responsible for 
representing  differently shaped objects, or 
different colours, etc.



From perception to action

	  Descartes argued that the functioning of  animals could 
be accounted for completely in mechanical terms.  In this 
sense, animals were automata, but they were not like clock-
work machines, given their level of  complexity.  Animals have 
two different ways of  moving. In the first, perception leads di-
rectly to an automatic action with no recognition of  the 
stimulus, very much in the same way that modern physiology 

considers some responses to be 
spinal reflexes that can occur 
even before there is enough time 
for sensation to reach the cortex.  
For example, the rapid with-
drawal of  a limb from a flame 
can occur a split second before 
we actually experience any pain. 
In the figure showing a “human-
machine” withdrawing a foot 
from the heat of  a fire, the se-
quence of  events was construed 

by Descartes as follows: The fire 
in contact with the skin is moving very swiftly and displaces 
the area of  the skin it touches, pulling on nerve fibers.  This 
event immediately results in pores opening in the brain to 
which the nerve fibers are attached. This releases animal spir-
its from the cortical cavity marked F in the diagram, which 
then enter ‘part into the muscles that serve to withdraw this foot from 
the fire, part into those that serve to turn the eyes and head to look at it, 
and part into those that serve to advance the hands and bend the whole 
body to protect it’.  

	 Automatic movements, on this account, can be an or-
chestrated sequence of  actions designed to serve a particular 
function, without first requiring stimulus identification.  A fur-
ther clue to interpreting Descartes’ argument is that F in the 
brain is not the pineal gland and in fact he tells us explicitly 
that F is a cavity.  Since the pineal gland is the seat of  ideas, we 
should infer that the response to a flame (depicted in the fig-
ure) is immediate, automatic and does not require a mental 
representation of  any sensory event before the orchestrated 
action occurs.  So we can refer to this kind of  movement as 
an action that occurs without cognition (note the figure caption), in 
the sense that the foot moves without the brain working to 
first classify or interpret the sensation.

	 A second way of  generating a movement is by respond-
ing to a perceived object or event.  Now we have the problem 
of  how an animal or man-machine recognizes an external ob-
ject before engaging in an action.  I have already described in 
Case Study 1 that Descartes struggled to develop the assump-
tion that visual objects were abstracted  in the brain as mathe-
matical quantities, and that such quantities could be repre-
sented in term of  lines and their lengths, an argument that if  
correct, he thought, would be based on a clear and simple 
idea.  He later turned to another hypothesis. 

	 Descartes was interested in the following question, one 
that continues to lie at the heart of  modern research on vis-
ual cognition.  How does the brain relate its own internal events to 
objects in the real world that we perceive? (Be sure you understand 
this question; read it a few times if  necessary).  Let me put 
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Action without cognition

A reflex arc



This type of movement takes place without 
the pineal gland. 

Figures traced on the pineal gland  
represent ideas. 

“f igures  traced in  the spir i t s  on the pineal  
g land,  where the seat  of  imaginat ion and 
common sense i s,  should be taken to  be i d eas” 
(page 9 ) .  

Therefore — this  for m of  movement  involves  
act ion without  cogni t ion.



The interpretation that 
Descartes offered is very close 
to the modern concept of a reflex arc.

This  idea came c lose  to  the moder n v iew of  a  re f lex  developed 
by Sherr ington,  awarded the Nobel  pr ize  in  neurophys io logy in  
1932.   Sherr ington conclus ive ly  demonstrated the exis tence of  
sensory-motor  neural  pathways  that  bypass  the cortex.   These 
are  r e f l e x  a rc s - -  d i re c t  c onnec t i ons  b e tween  a  s t imulus  and  a  re spons e  v ia  
th e  sp ina l  co rd .   For  example,  Sherr ington observed that  in  a  
decort icated dog ( i .e.  the spinal  cord was  surgica l ly  i so lated from 
the cortex) ,   ‘….a fe ebl e  e l e c t r i c  cu r ren t  on  th e  shou lde r  b r ings  th e  h ind  
paw o f  tha t  s id e  t o  th e  p lac e,  and  pe r fo r ms  a  rhy thmic  g rooming  o f  th e  
ha i r y  coa t  th e re.   I f  a  foo t  t r eads  on  a  tho r n  tha t  foo t  i s  h e ld  up  f rom th e  
g round  whi l e  th e  o th e r  l e g s  l imp away.   Mi lk  p lac ed  in  th e  mou th  i s  
swal l owed ;  ac id  so lu t i on  i s  r e j e c t ed .  T he dog  shak e s  i t s  c oa t  d r y  a f t e r  
immers i on  in  wat e r”.



What i s  noteworthy about  spinal  re f lexes  i s  that  they are  l imited in  
important  ways.   As  Sherr ington pointed out  in  his  c lass ic  textbook 
publ i shed in 1906 (T he In t e g ra t i v e  Ac t i on  o f  th e  Ner v ous  Sys t em )  :   
	 . . .when  a l l  i s  sa id ,  i f  we  compare  such  a  l i s t  ( o f  sp ina l  r e f l e x e s )  wi th  th e     
range  o f  s i tua t i ons  t o  whi ch  th e  no r mal  dog  o r  ca t  r eac t s  appropr ia t e l y,  i t  i s  
e x t r eme l y  pov e r t y  s t r i ck en .   I t  ( th e  dog  o r  ca t )  c on ta ins  no  so c ia l  r eac t i ons,  i t  
fa i l s  t o  r e cogn ize  food  as  food .  I t  shows  no  memor y,  i t  canno t  b e  t ra in ed  o r  
l ea r n ,  i t  canno t  b e  taugh t  i t s  name.   T he  mind l e s s  body  reac t s  wi th  th e  fa ta l i t y  
o f  a  p enny- in- th e  s l o t  mach ine.  
	 Thus ,  spinal  re f lexes  are :   ( i )  re lat ive ly  inf lexible,  ( i i )  not  based on    
conscious  recogni t ion of  a  s t imulus  ( for  example,  some ref lexes  can 
be tr iggered even in comatose pat ients ) ,  ( i i i )  not  a l tered by lear ning;  
and ( iv )  are  too s imple  to  enable  socia l  interact ions



Animals and Human beings 
   A second way of moving

Responding to an object or event 
after it is recognized and 
interpreted.  For example, a dog 
wags his tail when you show him 
a ball that he has played with in 
the past. 



Perceptual  representat ions  leading to  
act ion have the for m of  e tched l ines  
on a two-d imens iona l  sur face ( the 
pineal  g land) .

But how do very similar objects (say, a grape and a 
marble) lead to very different actions?

Descartes’ sign theory. 
PAGES 10 - 11



the sensation blue the sensation red the sensation green

These associations are innate; we possess them 
at birth.



Humans have a third way of moving

We have the ability to reflect on our 
own mental representations.

What does this mean?



The Importance of Language

con ta ins  a  sou l  wi th  though t s,  wi th  th e  e xc e p t i on  o f  words,  o r  o th e r  s i gns  tha t  a re  r e l e van t  t o  par t i cu la r  t op i c s  wi thou t  e xpre s s ing  
any  pass i on .

In  fac t ,  none  o f  ou r  e x t e r na l  ac t i ons  can  show anyone  who  
e xamine s  th em tha t  our  body  i s  no t  ju s t  a  s e l f -mov ing  
mach ine  bu t  con ta ins  a  sou l  wi th  though t s,  wi th  th e  
e xc e p t i on  o f  words,  o r  o th e r  s i gns  tha t  a re  r e l e van t  t o  
par t i cu la r  t op i c s  wi thou t  e xpre s s ing  any  pass i on .



I  say  words  o r  o th e r  s i gns,  b e caus e  d ea f -mut e s  
us e  s i gns  as  we  us e  spok en  words

I  say  tha t  th e s e  s i gns  mus t  b e  re levant ,  t o  e x clude  th e  
s p e e ch  o f  pa r ro t s,  w i t h ou t  e x cl ud in g  t h e  s p e e ch  o f  
madmen ,  whi ch  i s  r e l e van t  t o  par t i cu la r  t op i c s  e v en  though  
i t  do e s  no t  fo l l ow reason .  

 I  add  a l so  tha t  th e s e  words  o r  s i gns  mus t  no t  e xpre s s  
any  pass ion ,  t o  r u l e  ou t  no t  on l y  c r i e s  o f  j o y  o r  
sadne s s  and  th e  l i k e,  bu t  a l so  what e v e r  can  be  taugh t  
by  t ra in ing  t o  an imal s.



In the 17th century, the meaning of passion was quite 
different than the meaning of emotion.

A passion was passively experienced.  It was always caused 
by an object external to the person or animal that was 
experiencing the feeling.  

An emotion, by contrast, can be generated spontaneously, 
without any external cause.



The Cartesian theory of language production (Chomsky).

“...one fundamental contribution of what we have been calling 
'Cartesian linguistics' is the observation that human language, in its 
normal use, is free from the control of independently identifiable 
external stimuli ..... and is not restricted to any practical 
communicative function, in contrast, for example, to the pseudo 
language of animals".

 "In short, animal 'language' remains completely within the bounds of 
mechanical explanation as this was conceived by Descartes.... and 
the creative aspect of language is what separates humans and 
animals.



Animals have no thoughts!

Descartes:

. . bu t  th e re  has  n e v e r  b e en  known an  an imal  so  p e r f e c t  a s  t o  u s e  a  s i gn  t o  mak e  
o th e r  an imal s  unde rs tand  some th ing  whi ch  e xpre s s ed  no  pas s i on ;  and  th e re  i s  no  
human be ing  so  impe r f e c t  a s  no t  t o  do  so,  s in c e  e v en  dea f -mut e s  inv en t  sp e c ia l  
s i gns  t o  e xpre s s  th e i r  though t s.  T hi s  s e ems  t o  me  a  v e r y  s t rong  a r gumen t  t o  
p rov e  tha t  th e  r eason  why  an imal s  do  no t  sp eak  as  we  do  i s  no t  tha t  th e y  lack  
th e  o r gans  bu t  tha t  th e y  hav e  no  though t s.

            yet, animals have a pineal gland. 

“figures traced in the spirits on the pineal gland, 
where the seat of imagination and common sense 
is, should be taken to be ideas”. (page 9)



Animal are capable of some form of cognition but only 
driven by external or internal stimuli. 

Examples:  Pain, the sight of food, the desire for food 
(hunger), the sight of a threat, a stimulus that generates 
anticipation of a good or bad outcome, etc.



Human thoughts (and language that expresses 
them)  are free from the control of independently 
identifiable stimuli. 

Examples:   
What a nice cat you have. 
I doubt that your cat is nice. 
I believe that you have a nice cat. 
I was thinking about that nice cat of yours. 



Passions and the embodied mind 

  

I t  i s  o f ten assumed that  Descartes  wished to  
argue that  our  th inking has  l i t t le  to  do with 

our bodies.   

 
Descartes'  error,  Antonio  Damasio  tells  us,  was  his  belief  in  "the  abyssal 
separation between body and mind . . . " 



Nature teaches me through the sensations of hunger and thirst that I am not 
merely  present in my body as a sailor is present in  a ship, but that I am very 
closely joined and as it were intermingled with it, so that I and my body form 
a unity. 

If this were not so, then I who am nothing but a thinking thing would not  
feel pain when the body was hurt, but rather the intellect would simply 
perceive the damage, just as a sailor perceives by sight when anything in his 
boat is broken.



Passions and the embodied mind.

Emotional conflict

Pass ions  can ar i se  f rom exter nal  objects  or  events  act ing on our 
senses,  or  they can be fe l t  as  occurr ing spontaneous ly  within the 
mind i t se l f ,  in  which case  they are “pass ions  of  the soul” .  

These are  tr iggered by the brain ( ‘ caus ed ,  main ta ined  and  s t r eng th ened  by  
th e  mov emen t  o f  th e  sp i r i t s ’ )  and so unl ike  wi l led or  voluntary thoughts  
or  fee l ings,  they do not  have their  or ig in in  the soul ,  even though 
they are  referred to  as  pass ions  of  the soul .  



Conf l ic t  occurs  in  two ways :   

( i )  The spir i t s  in  the bra in  wi l l  move the pineal  g land in a  part icular  
way,  exci t ing a  des ire  for  something,  and the wi l l  might  oppose this  
fee l ing so that  the mind  can be impel led a lmost  at  the same t ime to  
des ire  and not  des ire  something.  

The phrase “almost  at  the same t ime” i s  important  because the 
des ire  i s  occurr ing in  spi te  of  one’s  conscious  wi l l  which can 
represent  an intent ion s trong ly  enough to g radual ly  hal t  the 
movement of  the spir i t s.   



 ( i i )  A second way of  exper iencing conf l ic t  occurs  
in  the body  when pass ions  force the l imbs to  behave 
in  a  certa in way and the rat ional  soul  (mind)  
at tempts  to  s top this  act ion.   



D e s p i t e  c o m m o n m i s c o n c e p t i o n s  t h a t  
Descar te s  be l i eved in  the v i r tue s  o f  a  
pa s s i on l e s s ,  ana l y t i c  m ind and tha t  he 
cons idered emot ions  to  be a  d i s rupt ive  
inf luence on rat ional  thought ,  he in  fact  
argued that  emotions  p layed an important  
ro le  in  susta ined acts  of  wi l l  and that  
certa in pass ions,  for  example a  fee l ing of  
w o n d e r,  w e r e e s s e n t i a l  f o r  i n t e l l e c t u a l  
development.



At some point during the processing of a stimulus or 
event, the inputs from many unconscious processing 
systems come together to enable consciousness.

The Cartesian Theater



Baars’ Global Workspace Model 
of Consciousness



 The theatre has a 
powerful spotlight 
of attention, and 
only events in the 
bright spot on stage 
are strictly 
conscious.



Psychologists  have  become 
convinced  that  the  real  work  in 
navigating  through  the  problem 
spaces  of  our  lives  is  done 
unconsciously for most of us most 
of the time. 


