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Computers and Intelligence

ach year brings new and startling examples 
 c mp ters em la ng what we thin   as 

intelligent beha i r  r a l ng me  they ha e 
controlled machines, performed secretarial 
tasks, and kept track of budgets. More recently, 
they have begun to beat even the best players at 
games such as chess and , to respond
some mes even uite reasonably to en uiries, 
and to care for the elderly. n the face of such 
convincing achievements, it is easy to assume 
that there must be some form of intelligence 
present and ac ve in the computer. n the other 
hand, they are s ll machines, and what kind of 
intelligence can a machine have

Because we can see the workings of simple 
mechanisms such as mousetraps and grain mills, 
we are not normally deceived into thinking that 
these are anything but purely mechanical devices. 

s technology becomes more sophis cated, 
however, we can no longer observe its workings, 
nor can non-specialists readily comprehend 
the principles by which highly 
complex electronic devices 
operate. t is therefore easy 
to lose sight of their character 
as machines. Because our 
intelligence can no longer 
follow the workings of the 
technology that produces the 
results we see, it is easy to 
believe that these devices show 
signs of intelligence. Because 
they are not simple mechanisms, their nature 
simply as mechanism becomes more di cult to 
discern. 

omputers show a range of ac ons and 
reac ons that o en lead us to use the term 
ar cial intelligence.  t is a short step from 

here to go on to ascribe actual intelligence to 

E them. hat is the di erence between actual and 
ar cial intelligence

An analogy may help. We know that 
mousetraps can react to the presence of mice. 
Most people a ribute neither a hun ng ins nct 
nor a pleasure in the kill, nor an intelligent plan 
to a mousetrap. t is obvious that its working 
is purely mechanical. Because mousetraps are 

uite simple mechanisms, it is readily apparent 
that they are endowed with neither intelligence 
nor a feeling life. This case is a useful reminder 
that ac ons or reac ons analogous to those of 
organisms imbued with an inner life in no way 
prove the existence of ins ncts, feelings, or 
intelligence.

To understand the actual nature of the 
phenomenon o en referred to as ar cial 
intelligence,” it will help to review the origins of 
compu ng devices. Alan Turing, an early theorist 

of these devices, laid down 
principles to which all modern 
computers s ll conform. The 
archetypal computer can be 
described as a series of digital 
states (imagined as a row of 
lights, perhaps a very long row, 
each of which is either on or 
o  at any moment  and a linear 
tape” of informa on. This 
informa on tape” consists 

simply of a series of posi ons, each of which is 
either punched or not punched (marked or not 
marked . With each posi on that the computer 
encounters on the tape, the computer s state 
(lights) may change, but only according to certain 
pre-determined and xed rules. The limita on 
laid down is that the new state of the computer 

Because our intelligence 
can no longer follow 

technology that 
produces the results we 

that these devices show 
signs of intelligence.
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a er this encounter (its new pa ern of lights) 
must be completely determined by the opera on 
of these xed rules upon the computer s 
current state and the tape posi on currently 
encountered. A er each of these occurrences, 
the tape may also be moved forward or backward 
one posi on  this too must be dependent upon 

xed and predetermined rules.
espite some super cial divergences, 

modern computers s ll essen ally conform to 
these original principles. That is to say, every 
digital computer operates 
according to (and  
only according to) a se uence of 
mechanical opera ons de ned by 
its construc on. There can be no 

ues on of a ribu ng any more 
actual intelligence to any one of 
these highly complex, but s ll 
essen ally mechanical, reac ons 
than could be a ributed to the 
ac on of a mechanical loom or 
typewriter. 

ntelligence presupposes 
the ability to conceive the 
world in various ways. Aristotle 
categorized four fundamental aspects of the 
world: Everything can be seen to have a purpose 
in the grand world plan, an origina ng cause, a 
form, and a material composi on. 

ntelligence consists partly in having a 
uid, playful rela onship to these four ways 

of conceiving the world. Human intelligence 
understands, or can come to understand, 
each of these modes of understandings  
contribu ons to the current situa on and can 
ad ust its rela onship to them, both sensibly and 
crea vely that is, intelligently. Even a cat on 
the hunt for a mouse will react intelligently to 
unexpected events. t will  its inten on if 
appropriate (e.g., if a dog appears or the mouse 
doesn t show). t will  its techni ue if 
necessary (e.g., if its hiding place is seen or the 
mice change their strategies). t will  its 
concep on of form and of substance (e.g., it will 

learn to ignore a child trying to fool it with an 
imita on mouse on a string, and if a bird ies by 
or a bowl of milk is brought, it will happily turn to 
the alterna ve foodstu s).

n contrast, simulated ( ar cial”) intelligence 
can only ade uately react to any situa on 
foreseen by the developers: f the yarn runs out, 
stop the machine.” We do not consider a loom 
clever for stopping when there is no more yarn; 
rather, credit goes to its inventor and makers. 
There are, indeed, so-called “learning programs” 

for computers by means of 
which they react increasingly 
appropriately through experience 
(e.g., handwri ng recogni on 
programs that improve their 
accuracy each me they are 
corrected). These are not 
excep ons to the principle of 
mechanical reac on any more 
than a mechanical device for 
ad us ng the loom tension 
on the basis of the already 
produced weave would be. The 
possibili es for recognizing and 
ad us ng are actually sta c, 

and truly unpredicted events (e.g., a person 
wri ng hinese, or backwards, or employing 
an unfamiliar le er , , , or pu ng the 
wrong document into the machine, or the right 
one upside down) will always show up the precise 
limits of the makers  forethought. ote well: 
We encounter the  (and the 
limits of their forethought), not the intelligence 
or forethought of the machine; the la er has 
neither of these. 

aced with any of the di cul es men oned 
in the last sentence but one, a human being 
would discover the nature of the problem and 
try to nd a way to sort it out; a computer can, 
at best (that is, if it even discovers that there 
is an unexpected “input”), give some form of 
response e uivalent to: “ npredicted situa on 
encountered. The limit of the technology has 
been surpassed. Please call an intelligent being.” 

at computers and 

simply a cleverly 
made recording of 

of any recording 

fashioners.
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For a human being can learn to read Chinese or 
ask for a transla on, to pronounce an unfamiliar 
le er, and to check if a document is the correct 
one and oriented properly. A computer can only 
be re-programmed to do these things. 

A computer cannot formulate any sort of 
concep on of Aristotle s ways of experiencing 
the world: cause, purpose, form, or substance. 
All that it has are electronic states that we then 
choose to interpret as being “about” the world. 

The extraordinary range of simulated 
intelligence already and soon to 
be achieved must not, and indeed 
cannot, fool us. Computers are 
unintelligent machines, and anyone 
who works with such devices 

uickly discovers that the user s 
behavior must be made e ually 
unintelligent  that is, we must 
conform precisely to the machine s 
severely limited schema. Any ac vity 
outside its schema is either ignored 
or promptly leads to unexpected 
and normally undesirable results. 
A computer is completely unable to become 
aware that it is trapped in a schema of behavior. 
t is le  to the human being to discover this 

about it, and then to progressively discover the 
nature, possibili es, and limits of the device s 
programming.

When a radio plays music, a child may 
wonder where the musicians are inside the box. 
As sophis cated adults, we might smile at the 

ues on, for we know that the radio contains 
no musicians, only a mere reproduc on of 
music. We must be careful not to do something 
similarly childlike when we are faced with 
sophis cated modern compu ng devices. We 
must learn to look at computers and know that 
there is no intelligence there, simply a cleverly 
made recording of intelligence, subject to all the 
limita ons of any recording and, above all, to the 
limita ons of its fashioners. 

The Imprint of Intelligence
This raises uite a few ues ons. How is 

it possible that even a remotely plausible or 
momentarily convincing illusion or simula on 
of intelligence can be produced by a mere array 
of switching devices  What do we mean by 
intelligence, if this looks like a case of it  Which 
aspects of intelligence are present in a computer 
and which are absent  Finally, what is the 
ul mate limit of the simula on how far can it 
be taken

A great deal of our thinking 
has been systema zed over the 
last centuries. The beginnings of 
this systema za on can be traced 
back to the fourth century , when 
Aristotle formulated rules on how 
to think logically. This gave thinking 
a direc on toward understanding 
the material world and its laws and 
away from the imagina ve, pictorial 
thinking that had previously held 
sway. By now, having been prac ced 
for two thousand years, Aristotelian 

logic has been absorbed into humanity s 
evolu on. Who is unfamiliar with causal logic 
today  ogical thought has accompanied and 
perhaps even guided the process of incarna on 
into our physical brains, allowing us to use their 
workings as a (perhaps largely unconscious) 
model for the compu ng devices of the last 
century.

Today we are masters of many intellectual 
facul es that were once reserved for a rare 
few not many centuries ago. eading, wri ng, 
calcula ng, and logical analysis were rare 
accomplishments un l the enaissance, and 
the popular revolu ons of the th century 
brought their impulses into universal intellectual 
educa on. When we speak of this advance in 
universal educa on, however, we should be 
careful to note that the educa on of many 
skills spinning, weaving, milking, mowing, and 
reaping, etc. was nearly universal in earlier days 
and has been almost completely replaced by the 

understanding 

these devices can 

processes that 
can be translated 
into a series of 

followed steps.



Research Bulletin  • Spring/Summer 2017  • Volume 22  • #1

28

intellectual skills taught in our schools today. 
There is not necessarily more educa on today; 
instead, we have traded educa on in prac cal 
and ar s c skills for educa on in intellectual 
a ainments.

There is good reason for this transforma on. 
ver approximately the last ve centuries, 

through the increasing consciousness of the 
physical body, it has become possible to create 
machines that imitate various bodily func ons 
externally. The physical experience of the limbs as 
mechanical apparatus has led to the development 
of a wide variety of machinery that works on 
analogous mechanical principles: for example, 
digging, hammering, sawing, kneading, weaving, 
and sewing. These “limb-
machines” can be driven by 
devices that transform energy 
into usable power through 
rhythmic ac on: water 
wheels, electrical motors, and 
steam, diesel, and internal 
combus on engines. Most 
recently, devices have been 
developed which record and process informa on 
in order to control machines of the rst two 
types. The mechaniza on of prac cal work and of 
power produc on has considerably reduced the 
need to educate people in the prac cal work a 
society re uires. 

imilarly, the reproduc on of ar s c works 
has considerably diminished the need for ar sts. 
A great many small towns used to have their 
own opera companies and theaters. f you 
wished to hear music, you had to nd a musician. 

killed ar sans duplicated great works of art so 
that many people could have a reproduc on 
hanging in their houses. Today, factory-produced 
recordings of music and reproduc ons of art have 
replaced an en re culture of middle-level ar s c 
produc on.

A er mechanizing prac cal and ar s c 
skills, we are beginning to turn our a en on to 
intellectual achievements and discovering that 
these, too, are capable of being mechanized by 

a computer. n order to simulate an intellectual 
skill on a computer, this skill must be reduced to 
a series of mechanically executable steps. These 
steps must be capable of being translated into 
a series of automa c opera ons on a range of 
electronically simulated zeros and ones (“o ”s 
and “on”s), though this process is o en invisible 
to the user. This reduc on of intellectual work 
to a series of primi ve opera ons on a series 
of binary values results in the highly impressive 
achievements of calcula on, presenta on, and 
systema zed record keeping with which we are 
familiar. 

The history of compu ng is thus in part the 
history of the reduc on of intelligent ac vity 

to mechanical process. 
mportant to note here is 

that the mechaniza on of 
thinking has o en preceded 
computeriza on. t was 
because bookkeeping, for 
example, had become a 
rather dull, mechanical 
ac vity that Pascal designed 

the rst automa c calculator. Tasks have o en 
become t for computers (and un t for human 
beings) long before they were given over to the 
machines. To a considerable extent, the ac vity 
of computers frees human beings from dreary, 
repe ve intellectual tasks just as we can be 
freed from wearying, back-breaking, repe ve 
mechanical tasks by the prac cal machinery that 
surrounds us.

Perhaps it is worth emphasizing one last me, 
however, that, though a great deal of crea ve 
ability and intelligence is devoted to developing 
the machines in our mes, these same human 
crea ve abili es and ac ve, penetra ve 
understanding can never be accessible 
to automa c machinery. As they lack all 
understanding and crea vity, these devices can 
take over only processes that can be translated 
into a series of automa cally followed steps.

The physical processes of the metabolic-
limb, rhythmic, and sense-nervous systems are 

are discovering that 

mechanized by a computer.
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accompanied by soul processes. ur limb ac vity 
is directed by an ac ve will; our rhythmic ac vity 
of the circula on of uids and of air is interwoven 
with feeling; our nervous system is ac ve as the 
expression of meaningful thought ac vity. n the 
machine, none of these soul uali es is present; 
it is as if we had before us a being that is just 
limb movement, without direc on, or one that 
is purely endless rhythmic circula on, without 
signi cance, or one that is purely calcula on, 
without understanding. Of course, we can employ 
these dumb servants for our own purposes, 
signi cance, and understanding. Who is it that we 
are employing here, though  Perhaps at mes we 
will even begin to ask: Who is serving whom

Humanity is becoming increasingly 
responsible for guiding the evolu on of the 
earth. We already have great power to shape 
the inorganic world: to build with stone, tunnel 
under mountains, and create new metals. Huge 
regions of the earth have been se led and given 
a physical forma on completely 
determined by human in uence: 

a ened, tarred streets and 
concrete sidewalks connec ng 
brick, stone, and wood buildings. 
The plant and animal realms are 
also coming to an ever-greater 
extent under human in uence 
and control. Given the alarming 
rate of human-induced loss of species, on the one 
hand, and the rapid increase in human-produced 
hybrid and gene-modi ed organisms, on the 
other, it is fair to say that life on this planet is 
becoming increasingly dependent upon human 
direc on for its evolu on. We are becoming the 
lords of all crea on. 

To care for the natural world is a valid and 
extremely important part of our task on earth, 
but one that comes with great responsibility. The 
di culty here is to keep the balance between two 
extremes. One extreme is the wish to deny this 

task and hand nature over to “itself” (a self that 
it has not yet developed). This view ignores the 
fact that human beings are also natural beings, 
which is to say that in denying a human role in 
nature we deny part of nature itself. The opposite 
tendency is to impose our might and will on the 
lower realms of crea on without perceiving or 
respec ng their own nature and character. This 
a tude ignores the interdependence of all life; 
to damage nature is to damage the founda on 
of our own existence. t is our task to nd a 
balance between these extremes, by exercising a 
respec ul yet ac ve guidance over the realms  
of nature.

A responsible a tude towards nature 
re uires increasing consciousness of the 
natural world s diversity, rhythms, and 
interdependencies: in short, its ecology. Unless 
we respect, preserve, and enhance these, 
trea ng them as if nature s beings were our own 
children, we shall lose the right and the capacity 
to live in a natural world. Our own health and 
balance depend upon our maintaining a caring 
rela onship towards the beings of nature.

Humanity s capacity to be 
true cul vators of the earth 
remains modest. Thousands of 
years epochs and eons of 
work and research lie ahead 
before we shall be able to do full 
jus ce to the realms of nature 
subject to our in uence. To 
understand the full magnitude of 

the task, it may be helpful to recall how spiritual 
beings once played a role in establishing the 
original physical basis for our own entry into 
evolu on on the physical plane. 

Our responsibility for the evolu on on 
earth of new beings is analogous to what was 
once done for us. According to udolf teiner s 
descrip on, in the di use sphere of warmth 
available as a medium at the moment when 
the basis for our own physical bodies was laid 
down, beings of evolu on three stages ahead of 
the human being established forms that would 

balance depend upon 
our maintaining a 

towards the beings of 
nature.
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serve as the basis for the evolu on of the human 
physical body. Now, having evolved life forces, 
a psychology, and self-consciousness, we are 
coming to be responsible for the evolu on of 
other beings, even for helping to form physical 
bodies from which new evolu ons may develop. 
n our work with the mineral realm, three levels 

of existence below our own evolu on, humanity 
has an analogous task to the role of the Spirits 
of Personality in the forma on 
of our own physical body. The 
mineral world is today in the 
state of development that human 
beings were once in their earliest 
stage of unfolding. We now have 
the task of taking the material 
substance of the earth and giving 
it new forms, into which new 
beings wai ng to incarnate have 
the chance to enter the stream 
of evolu on. 

This process can take various 
direc ons. We can picture, for instance, the 
awesome transforma on involved in reshaping 
masses of incoherent rock into the magni cence 
of a Chartres Cathedral. According to Steiner, 
during the phase of earth s evolu on that will 
follow our own, a work such as Chartres will arise 
in metamorphosed form. Such ar s c crea ons 
will appear in a next cycle of evolu on as owers 
appear during our phase of evolu on, that is, 
e uipped with life forces and capable of growth 
and decay, though with a mineral body. New 
life forces capable of enlivening a body of stone 
will permeate their transformed existence.  
visualize magni cent ower-like organisms with 
crystalline blossoms, a more stone-like leaf and 
stem region and then truly stony roots. magine 
such a transforma on of Chartres Cathedral, 
the Parthenon, Hagia Sophia, or the rst 
Goetheanum. 

Other physical structures that human 
beings have created will also provide paths of 
incarna on for beings. n par cular, let us turn 
to computers. Computers are fashioned by 

shaping mineral substance crystals (usually of 
silicon) and conduc ve metals into incredibly 
complex and nely fashioned pa erns of 
electronic circuitry. These transforma ons of the 
mineral realm are an expression of something 
fundamentally di erent from ex uisite works 
of architecture. Architectural works are always 
a combina on of the prac cal will, aesthe c 
feeling, and the insigh ul mind elements the 

Roman architect Vitruvius called 
structure, beauty, and func on. 
The design of computer circuits 
is usually not much in uenced 
by aesthe c considera ons and 
its intended func ons no longer 
include the full range of human 
life. Computer circuitry is purely 
determined by the ra onal 
intellect s logic working at 
re nement and complexity, but 
also at a merciless absoluteness 
of principle previously unknown 

in world evolu on. An automobile engine, 
otherwise a triumph of modern precision 
engineering, is but a child s toy, in comparison.

What beings will nd a path to incarna on 
through these forma ons, both now and in 
future planetary phases  Following Steiner,  
have suggested that the wondrously complex 
harmony of Chartres can be imagined as being 
transformed in a future evolu onary phase into a 

ower having all the lovely, wonderfully complex 
harmony of the cathedral, yet being e uipped 
with life a mineral form, in other words, capable 
of growth and decay. When we come to the 
integrated chip, the computer,  imagine a living, 
growing being with the laws of these devices as 
its basis: a one-sided, virtually parasi c virus of 
the future earth. ncapable of existence except 
by feeding on beings of more well-rounded 
capaci es, these will have only one purpose: 
to reproduce themselves and extend their 
crystalline maze of logic over all of the earth.

The universe we live in was formed out of 
wisdom, through the logos. The microcosmic 

intelligence to fashion 
the mineral world 
into many forms and 

with a harmonizing 

higher purpose—or 
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correspondence to this cosmic wisdom is 
our human intelligence, which has evolved 
through the successive stages described above 
un l it has reached the level of understanding 
applicable to the physical world. Because human 
intelligence is an image of cosmic wisdom, human 
understanding can comprehend the universe s 
laws, rhythms, and workings. We are now using 
this intelligence to fashion the mineral world into 
many forms and structures, and 
while doing so either permea ng 
these with a harmonizing aesthe c 
and higher purpose or neglec ng 
them.

But our universe was not 
meant to be and has not 
remained solely an expression 
of wisdom. The principles of 
freedom and love have entered 
into human and thus also into 
the world s evolu on. Through 
us, the kingdoms of nature can 
become imbued with love. We can 
shape the mineral world into forms 
literally built out of love, not simply dictated by 
the intellect or the will to power. The plant world, 
if cul vated with love, will evolve in di erent 
direc ons than it will if we impose a mineralized, 
ra onalized farming upon it. The animal world, 
nurtured with love, will nd through us new 
possibili es of evolu on that will be suppor ve 
of and in harmony with humanity s ac vi es and 
needs.

The principles of love and freedom must 
enter into all of our life and deeds and 
especially into our forma ve ac vity with nature. 
The cri cal ues on accompanying the evolu on 
of ar cial intelligence, then, is this: How do we 
imbue these construc ons with the new principle 
of love  s this even possible  The electronic 
mechanisms we make will certainly carry over 
into future genera ons the outer image of the 
workings of earthly intelligence, of the intellect. 
This is surely part of their task: to carry out for 
human beings the repe ve func ons of earthly 

intellect, not least in order that humanity is freed 
to move forward beyond this state, to remount 
the steps of intelligence s fall through our own 
conscious and purposeful ac vity. How we shape 
these beings  physical form is of vital importance 
to how this task will be carried forward. 

Machines can be created and used in a way 
that leads us further down the path toward 
the mechaniza on of our own intelligence or 

they can be used to free our 
intelligence from a focus on 
mechanical tasks so that it can 

nd its way back to its cosmic 
inheritance. We are imprin ng 
our intellectual achievements 
upon the lowest realm 
accessible to us, the mineral 
world. But in doing so we face 
the danger of being confronted 
everywhere by the outer form, 
the hardened shell, the husk of 
intellect in the very world we 
fashion for ourselves. Only if we 
truly understand what we are 

doing here will we nd the proper place for this 
synthe c intellect and preserve a space for the 
human uali es of engaged will, ac ve love, and 
living intelligence.

Ar cial intelligence, as we meet it in 
computers, confronts us with two challenges. 
One is that human intelligence will fall under the 
spell of mechaniza on rather than guiding it. 
Creators of mechanized technologies o en fail 
to comprehend the e ect of these technologies 
upon the human life of soul and spirit, including 
their own. At the other end of the spectrum, 
those who may be most concerned with this 
e ect are o en unable to fully understand 
the technology itself. To bring an increased 
comprehension of both the technology and 
the soul and spirit reali es that underlie our 
rela onship to it is our rst challenge. 

The second challenge is this: Even if human 
beings preserve a healthy soul life despite their 
increasing contact with computers, how are we 

Machines can lead 
us further down the 
path towards the 

or they can free our 
intelligence from a 
focus on mechanical 

inheritance.
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to relate to the beings that are incarna ng into 
the world through this technology  n a sense 
there is one being who underlies all computer 
technology, incarna ng in a manifold of individual 
devices. What vessels for incarna on are we 
crea ng  Here is a task that we will carry forth 
over eons of world evolu on: both to care for the 
world into which we are introducing a new and 
in many ways poten ally detrimental element, 
while at the same me caring for the future 
development of this being in its many guises.

ove is ac ve knowledge, and without real 
understanding there can be no love. f we can 
awaken in ourselves a real understanding of the 
nature of the beings we are working with here 
and of their mission, and if we can face these 
beings not just with understanding, but also with 
real compassion for their nature and mission, 
then we will be able to nd ways to redeem 
them. f those who create new forms in this 
realm become capable of real understanding, 
knowledge, and percep on of what it is that 
they are crea ng, and in the face of this develop 
this love and compassion, then we will be able 
to look forward to the future with a degree of 
con dence. 

Beings of pure logic will be with us in the 
future. They will incarnate into the forms that 
we are making available for them. But human 
love and the will to redeem these beings through 
the forces and insight developed out of an 
unsen mental recogni on of and compassion for 
them may also be there in su cient force. Upon 
this depends our future and not ours alone. 
The whole earth s evolu on depends upon our 
insigh ul love and compassionate will.

Conclusion
 opened this essay with the ues on: What 

intelligence do computers exhibit   then sought 
to jus fy the following response: A computer 
presents us with a dead image of intelligence, 
a re ec on in a mirror that human beings have 
erected. Ar cial intelligence is an empty form, 
a barren shell; it is intelligence s shadow, without 
intelligence s light. 

ooking at our crea on, we see our own 
re ec on, our own intelligence, in the polished 
mirror we have made, and we may almost see the 
re ec on before us to be itself imbued with life, 
with its own intelligence. We can breathe life into 
this mirror for moments, but as soon as a human 
being steps away from the devices, they return 
to being empty mechanisms. Computers may 
present the outward form of intelligence but they 
lack its inner reality. 


