
Research Bulletin  • Spring/Summer 2016  • Volume 21  • #1

Norman Skillen

school was described as a “total work of art” 
( ), with the teachers—each 
in their individual way—being its co-creators. 

uch grand words are en rely a ro riate for 
the closing lecture of a na onal conference, and 
reminding ourselves about such high ideals is 
absolutely necessary, but, in being u ered, the 
words call u  the ues on  ow close are we to 
reali ing this in real, rather than merely cosme c 
terms, and what does it really mean?

o answer the second art of the ues on 
rst  hat it means is a school 

com osed of the collec ve ac ons 
of a group of teachers whose 
knowledge has, in Steiner’s sense, 
“take n  on ar s c form.” his is easy 
to say, but doing it is another ma er. 
n this, the answer to the rst part 

of the ues on is already implied, 
for how many of our teachers could 
say of themselves that they have achieved this 
ideal state, or that they even understand what is 
meant by it?

So the big ues on here is  ow does 
knowledge become ar s c?3 Or even: Is there 
such a thing as ar s c knowledge, and if so, what 
is its nature and signi cance?

I would like to address these issues with a 
considera on of the ar ival story as a possible 
source of ar s c knowledge. Ini ally, however, 
I need to back up a bit, for before our knowledge 

T

can “take on ar s c form,” we need a be er idea 
of what is involved here.

he uota on cited above becomes 
par cularly poignant when it is seen in rela on to 
the crisis in modern biology. The crisis in modern 
biology? ell, does a constant stream of ndings 
that call the central theore cal framework of 
biological science into ues on cons tute a 
crisis? Doubts are being voiced on all sides in 
many leading ournals, and the interes ng thing 
is that these doubts are being fueled by the new 
experimental techniques available to biologists. 
In other words, our ability to analyze genomes 
and their associated processes in detail is what 
has created the crisis. ul plying the data is not 
going to solve it. erhaps it is me to take the 
step from “mooncalf” to “human being.” This will 
require not a shi  in experimental technique, but 
a shi  in epistemology.

My awareness of this I owe 
almost en rely to the wri ngs of 
Steve Talbo .4 In a series of ar cles 
that have appeared over the past 
ten years, he has documented 
recent developments in molecular 
biology, and the story he tells is 
highly illumina ng. In doing so he 
has provided us with a resource 

of ines mable value, and one which teachers 
worldwide should be aware of, especially if 
their knowledge is to “take on ar s c form.” 

hat he has been doing is working his way 
through thousands of scien c papers published 
in molecular biology journals, summarizing 
and commen ng upon what he nds there. 

ssen ally, he has documented the con nuing 
fall-out from the Human Genome Project. This, 
if you remember, was going to deliver us the 
“holy grail” of biology—full molecular working 

s a mere scien st you are just a mooncalf.1

Only  when your knowledge takes on ar s c 
form do you become a human being.2

– Rudolf Steiner



Research Bulletin  • Spring/Summer 2016  • Volume 21  • #1

Norman Skillen  41

knowledge of the human genome. It has 
done nothing of the kind. Instead, it has done 
something much more exci ng and unexpected. 
It, and the research following on from it, has 
uncovered untold layers of complexity at the 
intra-cellular level, and through these revela ons 
the “unques onable certain es” of the 
gene-centered theory of evolu on (i.e., neo-
Darwinism), which have dominated biological 
thinking for the last 40-odd years, have begun 
to to er: DN  can no longer be regarded, in any 
sense, as the master molecule of life  epigene c 
e ects upon the genome—formerly ruled 
out in principle  —are now commonplace  the 
concept of the gene as a causal reality and its 
code nature are being called into ques on  the 
no on of random muta on as the driving force of 
evolu onary change is now virtually untenable. 
In such a climate the standard neo-Darwinian 
“algorithm” of random muta on plus natural 
selec on is hard to maintain. 

Perhaps the greatest discovery, however, 
has been that everything at the microbiological 
level—just as much as at the ecological level—
is . As a group of French 
researchers5 recently put it: “It 
appears that everything does 
everything to everything.” 
Chromosomes, it would seem, are 
not rigid, robo c controllers, but 
rather are enmeshed in a complex, 
constantly shape-shi ing “dance” 
orchestrated by cellular “music” 
from many di erent sources both 
inside and outside the nucleus. The 
more this dance is analyzed, the 
more partners join it, and the less it is suscep ble 
to analysis. As Steve Talbo  eloquently puts it: 
“Having plunged headlong toward the micro and 
molecular in their drive to reduce the living to 
the inanimate, biologists now nd unapologe c 
life staring back at them,” and this life seems to 
be that of the . e may well 
be witnessing the demise of the gene and the 
rebirth of the organism.

ith this discovery—or perhaps I should say, 
re-discovery—of context-dependency, analy cal 
reason in biology seems to have arrived at an 
impasse. There are just so many variables, so 
many regulated “regulators,” so many ways in 
which the same molecular con gura on can 
mean di erent things, so many cellular and 
chromosomal topologies tailored in the moment 
to t unique circumstances, that in the end the 
complex mul plicity of interpenetra ng contexts 
simply de es analysis—and not merely in fact, 
but in principle.6 This state of a airs creates a 
certain epistemological pressure. If one style 
of knowledge—analy cal reason—is here 
experiencing the limits of its reach, extending 
that reach any further will require a di erent 
style of knowledge. The extension in ques on 
is that of apprehending an ever-widening 
context, widening to encompass the organism 
as a whole, and then further. In other words, a 
style of knowledge is required that can generate 
knowledge of the hole.

It is perhaps worth men oning in this 
connec on another radical aspect of this state 
of a airs. This is the fact that, having sought the 

fundamental at the micro level 
and persistently failed to nd 
it, we are now being forced, by 
the phenomena themselves, to 
recognize that the 

. And how are we to 
arrive at knowledge of the hole? 

nowledge that does not replace, 
but rather enhances and extends 
analy cal reason?

The ini al answer is that 
knowledge that has “take n  on ar s c form” 
would do just this. I realize that this sounds like 
a rather bland an -climax, but that is partly the 
point. This style of knowledge is not necessarily 
spectacular, but it ts the bill, and how it does 
this will, I hope, become clear in what follows. 
Moreover, it would appear that the ar s c 
sensibility that enables a school to be a total 
work of art and the style of knowledge required 

The greatest 
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to extend the reach of modern biology are one 
and the same.

nowledge of this kind is closely akin to what 
comes upon us some mes as a sudden state 
of heightened awareness.  Such experiences, 
which have been known as epiphanies ever 
since James Joyce applied this term to them, 
are o en provoked by a natural phenomenon of 
some kind—a landscape, the song of a bird, or 
any number of other phenomena. hatever the 
catalyst, what we feel at such a 
moment is that we have been 
touched by the intrinsic meaning 
of some greater presence. e 
have been visited by the hole, 
of which the phenomenon in 
focus is—while the moment 
lasts—a par cularly striking 
representa on. xperiences like 
this are en rely individual, but 
they nonetheless have some 
features in common: They come 
to us “at a tangent,” completely unbidden  they 
are par cipatory8 (in other words, they dissolve 
our normal aliena on from our surroundings, 
making us feel at one)  they are unrepeatable 
and yet they call forth a longing to repeat the 
experience. Indispensable as they are, we cannot 
base a system of knowledge (to say nothing 
of educa on9) upon the elusive vagaries of 
spontaneous epiphanies. The ques on therefore 
arises as to whether it is possible to induce what 
might be called the “achieved epiphany.” An 
answer to this ques on is given by Goethe:

There is a delicate empiricism that iden es 
itself so profoundly with the phenomenon 
that it becomes its own theory. But such an 
expansion of consciousness belongs to a  
highly cultured age.

The expansion of consciousness arrived at 
by the prac ce of delicate empiricism, which 
involves the disciplined applica on of what 
Goethe calls “exact sensorial imagina on,” is 

what I mean by an “achieved epiphany.” The 
e ect of the achieved epiphany is the same as 
that of the spontaneous one: direct par cipatory 
contact with the hole, through one of its 
representa ons. This, of course, does not give 
us knowledge of the hole in any analy cal 
sense  rather, what we arrive at is an awareness 
of super-ordinate presence,10 which is akin to the 
enhancement of sensibility produced (or not) 
by a great work of art, be it musical, poe c, or 

visual. The Goethean prac ce of 
delicate empiricism is, in e ect, 
“knowledge tak ing  on ar s c 
form.”

This knowledge is never 
complete  indeed it mostly de es 
ar cula on. No one could ever 
claim to have knowledge of the 

hole, but the con nual e ort—
as the poet Louis MacNeice has 
it—to “eavesdrop on the Great 
Presences”11 gives us a sense, 

or inkling of the hole, which can permeate, 
inform, and fruc fy all our thinking. To have a 
sense of wholeness as it lives in the individual 
phenomenon upon which our a en on is focused 
is the essence of ar s cally formed knowledge. 
There may well be pathways to this other than 
the Goethean one, but it is clear that if teachers 
(speci cally science teachers) who have to teach 
their students about the “parts” of nature are to 
be human beings rather than mere mooncalves, 
they need to have this living sense of what is 
fundamental.

hile art can no more give us working 
knowledge of the hole than can science, art 
is by far the more realis c in its approach to 
this problem. Art is human culture’s perpetually 
forlorn a empt to express some greater reality, 
and at least it knows that some kind of groping 

 is the best we can do. Science, driven 
by analy cal reason, is forever trying to eliminate 
the great mystery by reducing the greater to the 
lesser. It is the a empt to arrive at the literal, 
fundamental parts (a.k.a. “basic building blocks”). 



Research Bulletin  • Spring/Summer 2016  • Volume 21  • #1

Norman Skillen  43

If modern physics, and now modern biology, have 
shown us anything, it surely must be that there 
are no such “blocks.”12 The deeper we probe 
into the “mechanisms” of the cell, the more the 
mysteries mul ply. e look for fundamental 
parts and instead nd fundamental wholeness 
staring back at us.

One of the great works of art that seems to 
have been wri en (I’m not sugges ng that it was) 
with this in mind is olfram von schenbach’s 

 I have had the privilege of 
working with this story for over a 
decade in a variety of schools and 
other contexts, and during this me 
it has become increasingly clear to 
me that “Parzival” is something of 
a paradigm of ar s c knowledge, 
as I have been speaking of it here. 
Many features of the hero’s journey 
are like sta ons on a path towards 
this goal, and I would like to outline 
them brie y.

Parzival does not have a courtly upbringing. 
He grows up in the Forest of Soldane, to which 
his mother had moved with all her household 
in order to prevent her son from ever learning 
about knighthood. Instead of courtly life, nature 
is his teacher. In portraying Parzival’s childhood 
in this way, olfram is saying something rather 
radical for his me, and also about himself. In 
another poem he writes:

Every plant, scent, every kind of stone 
Is fully familiar, Lord, to you 
I feel your presence through my senses, 
For what is wri en in books
To me has always seemed strange –
My senses13 have been my only teacher.

hen we consider that in the medieval 
worldview nature was the fallen, sub-lunar world 
of death, tempta on, and evil, it is extraordinary 
to nd olfram speaking in such terms and 
making nature the teacher of his greatest hero. 
Through this natural educa on Parzival may have 

learned much about the seasonal life of forests 
and their animals, but when—having heard, as 
was inevitable, about knighthood—he sets o  
to become a knight, he is s ll in a state of radical 
ignorance as to the ways of the world and even 
of his personal iden ty. He knows nothing of his 
family, nor even his own name. His training in 
the arts of knighthood remedies the former to 
some extent, but does nothing to allay the la er, 
although he had at least learned his name.

It is in this state of radical 
ignorance, which is also a state 
of openness, that Parzival 
experiences the ul mate 
epiphany: He stumbles upon 
the Grail castle Munsalvaesche 
(although only later does he 
learn its name). He comes into 
this visionary landscape in the 
true style of the spontaneous 
epiphany—he has been riding 
all day (in a love-trance) 

without holding the reins and in this way “ nds” 
the castle which cannot be found by diligent 
seeking, but must be come upon unawares. Here 
the drama, grandeur, and solemnity of what 
he witnesses overwhelm him to the point of 
speechlessness, and although he has a sense of 
having experienced something of very profound 
meaning, he has no idea what that meaning is.

Finding himself cursed on all sides for his 
failure to come to terms with this situa on, there 
awakens in him a very strong desire to nd his 
way back to Munsalvaesche and the Grail, but the 
experience he was granted, like all spontaneous 
epiphanies, is unrepeatable. So now the path he 
follows is necessarily one towards an achieved 
epiphany, and the rest of the book is the complex 
story of how this comes about.

The path towards this ul mate consum-
ma on is arduous and tortuous, and never are 
we given the impression that the outcome is a 
foregone conclusion (which is en rely in keeping 
with the way things are in real life, where no 
outcomes are guaranteed). This path requires 
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dogged determina on in the midst of doubt and 
despair—on the way he meets the allegorical 

gures of Lady Love and Lady Reason—and it 
encompasses ini a on processes for the book’s 
two main characters, i.e., Gawain14 and Parzival 
himself.

From a Goethean perspec ve the episode 
involving Lady Love and Lady Reason is highly 
instruc ve. First of all, very graphic 
expression is given to the par cipatory 
rela onship to the world remarked on 
earlier. The fact that our perceptual 
inten onality is ac ve in the 

 of reality is signi ed in this 
episode by the mirroring of Parzival’s 
mental state in the external image 
of snow—where he is it has snowed, 
whereas at Arthur’s encampment nearby it is 

owery May- me. The coldness of Parzival’s 
self-punishing thinking is intensi ed by the fact 
that, as he sits there alone wai ng out the night, 
a falcon (lost the previous day by ing Arthur’s 
falconers) perches on a branch above his head. 
Thus we have the striking image of the hero, 
stuck in his cold, lonely, inner-outer wasteland 
with a falcon—the intensi ed extension of his 
mental state—above his head. It is through the 
falcon that a change occurs. In the rst grey of 
the dawn a ock of geese y by. The falcon tries 
its luck on one of them, but only 
succeeds in wounding it, and three 
drops of blood fall down on the snow 
before Parzival. He contemplates 
this phenomenon, iden fying with 
it so completely that he “loses his 
senses,” although he is actually 
using them with falcon-like intensity. 
He is now described as “in thrall to Lady Love.” 
The “theory” that emerges from this intense 
prac ce of delicate empiricism is the image of 
Condwiramurs, Parzival’s wife.

But then comes a challenge from beyond 
his sphere of a en on. Contact with the three 
drops of blood is broken, Lady Reason re-asserts 
herself, his “senses” are restored, and he is able 

to engage in a joust. Having completed this task, 
Parzival trots back to the three drops of blood 
and is once again in thrall to Lady Love. Three 

mes Parzival goes through this transi on from 
total perceptual iden ca on (Lady Love) to 
ra onal detachment (Lady Reason)  the third me 
his “senses” are restored he nds himself face to 
face with Gawain, with whom his path towards 

the goal will henceforth be inextricably 
linked.

The parallel in the paths of these 
two heroes is very striking. It would go 
too far to list all the details, but it can 
nevertheless be said that while on his 
parallel path to Parzival, Gawain tends 
to follow the dictates of his heart—
he is ruled by Lady Love—whereas 

Parzival, despite his suscep bility to love trances, 
tends to be a follower of Lady Reason. All this 
has been set from the beginning in a symbolic 
context involving the polarity of black and white 
as contras ng yet complementary aspects of the 
soul. The goal is not to eliminate the one or the 
other, but to balance them, and the same goes 
for our two allegorical ladies. The processes of 
ini a on for these two heroes are oriented, each 
in their speci c ways, towards this goal.

In following his heart, Gawain nds himself 
facing a series of trials, which end in his being 

granted “vision” (by looking into 
a crystal pillar that gives him a 
panoramic view of everything 
happening for six miles around). 
Meanwhile Parzival, in addi on to 
grimly seeking and accep ng any 
contest of arms that o ers itself, 
undergoes what nowadays would 

be called an extensive therapy session. In a 
long, di cult, and painful conversa on with the 
hermit, Trevrizent, Parzival is brought face to face 
with himself, both in terms of his deeds and of his 
ancestral iden ty. He is also told much about the 
nature of the Grail. Surprisingly, in this story the 
Grail is a  with proper es that give it a very 
wide frame of historical and mythic reference. 

The goal is not 
to eliminate 

something of 
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Armed with this new knowledge, Parzival leaves 
Trevrizent much more at peace with himself, but 
s ll following his lonely quest.

hereas Gawain, the “heart-knight” has 
acquired, through his trials, a measure of “vision,” 
Parzival, the “head-knight,” has acquired, through 
this rst phase of his own ini a on, a greater 
degree of “heart.” Both are now more balanced 
than they were before, and it is at this point that 
these two, as a result of a very elaborate train 
of circumstances, meet in ba le. hen they 

nally discover who it is they 
each have been gh ng—this 
moment comes when Gawain 
is on the point of defeat—they 
abruptly break o  the contest. 
Now they both express the same 
sen ment: “I have been gh ng 
against myself.” From here Parzival 
again goes on alone, but he has 
now ful lled the second stage of 
his own ini a on: He has come to terms with, 
and fully integrated, the “Gawain” within himself. 
Thought has become permeated with feeling, and 
vice versa.

Now he is ready for the next stage—yet 
another ba le, this me against a gure who 
bears all the marks of a much more profound 
layer of the human soul than Gawain. This next 
character is an image of polarity, but one in which 
the poles abut each other in stark contrast, for 
his skin is both black and white. His dark armor 
is studded with jewels of many colors, as is his 
sword and the apparel of his horse. He is the 
commander of a vast army composed of men 
from 25 di erent peoples (of Africa ). If ever 
there was a consciously constructed image of 
the naked, dynamically polarized power of the 
human will, this surely must be it. This is Feire z, 
Parzival’s half-brother, and it is the “Feire z” 
within himself that Parzival is now called upon to 
master. Once again both knights u er the same 
symbolic formula: “It is against myself I have been 

gh ng.” Parzival does not defeat Feire z, but 
certainly proves himself his equal.

The ba le with Feire z is brought to an end 
when Parzival’s sword breaks. This actually signals 
the end of his career as a knight, and he has in 
fact come to a kind of s ll point. He remains 
en rely in the dark as regards any outcome of 
his quest, but in mind, heart, and the depths 
of his will he seems at peace with himself. Only 
now, with this “integra on of the personality,” 
is he called to the Grail castle, and the great 
consumma on of the narra ve unfolds.

Despite this consumma on, however, the 
central focus of the narra ve, 
namely the Grail, remains as much 
a mystery as it ever was. e have 
gleaned more  about 
it along the way, but this does not 
make its existence and its nature 
any less of a mystery. All along it 
has been the central symbol of 
the story, and yet at the end of 
the tale it s ll remains—a symbol. 

olfram allows this symbol to dissolve into the 
natural and cosmic background out of which 
it rst emerged. In this quality of fundamental 
inscrutability it merges here with what I have 
been saying about the quality of the hole. The 
Grail, as it appears in the Parzival story, can stand, 
like no other I know, as a master symbol of the 

hole.
In presen ng this very short account of some 

of the salient features of this story, I have been 
trying to show how Parzival moves from the 
primary experience of the spontaneous epiphany 
to the mature perspec ve of the achieved 
epiphany. Each stage of this path both deepens 
his self-knowledge and brings him closer to 
knowledge of the hole.

To experience and study the Parzival story is 
to have direct experience of the nature of ar s c 
knowledge. Ar s c sensibility approaches the 

hole and expands the mind into the realm of 
holeness, but without delivering any analy cal 

knowledge of it, or indeed any hope of doing so. 
ith analy cal knowledge you know , whereas 

with ar s c knowledge you simply know that. 

greater degree of 
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e are in the realm where Lady Love—
par cipatory imagina on—holds sway, and 
although she cannot ar culate anything without 
the help of Lady Reason, the la er’s sphere of 
in uence with its tendency towards abstrac on 
and its desire for clear de ni on must be held in 
check. In Lady Love’s realm we can have clarity 
th t de ni on, for here the normal 

epistemological tables are turned, 
and instead of imagina on eking out 
a meager existence along the margins 
of reason, we have the ra onal as the 
servant of the ar s c imagina on. 
The ar s c imagina on does not deal 
in facts but in meaningful expression 
experienced in the moment. To 
hear, read, and study a work like a a is to 
experience such an epistemological inversion in 
ac on.

A similar inversion is required if conven onal 
scien c sensibility is to be transformed into 
ar s c sensibility. The prac ce of what Goethe 
calls “delicate empiricism” is a way of doing this. 
On this path we may not encounter three drops 
of blood on snow, but if we persist we will soon 
come to the realiza on that all apparent “things,” 
all phenomena, are in one way or another 

 of the greater context in which they 
are embedded (ul mately the hole). Expressed 
ar s cally, this means that all phenomena 
are at a  The English poet and 
philosopher, S.T. Coleridge, puts it like this:

[A] Symbol is characterized by a translucence 
of the Special in the Individual or of the 
General in the Especial or of the Universal 
in the General.  It always partakes of the 
Reality which it renders intelligible, and 
while it enunciates the whole, abides itself 
as a living part of that Unity, of which it is the 
representa ve.

“Things as representa ons” is a major 
implica on of contextual thinking. There is, as 
Owen Bar eld says, “no other thinghood.”

This translucence of the greater context 
within the lesser appearance seems to apply at all 
levels of reality. This is precisely what molecular 
biologists are being confronted with in their 
discovery of all-pervasive context-dependency. 
The problem is, with their seemingly unshakable 
allegiance to analy cal reason and their use of 

mechanis c terminology, they do not 
have an epistemology (or, for that 
ma er, a language) that can make 
sense of this. But if knowledge were 
to “take on ar s c form,” for instance, 
by embracing such a process as is 
exempli ed by the Parzival story, then 
the necessary epistemology would be 
in place. They would know that their 

desperate search for ul mate causal bits was 
fu le, and that the path of knowledge rather lies 
in penetra ng with the ques ng imagina on into 
ever-widening contexts.

Such a change, sorely needed now, would 
give researchers the ears to hear what the 
phenomena they study are actually saying to 
them. If they listened we might be able to step 
back from the brink of a world governed by 
transgenic organisms, nanobots, and robo c 
hybrids,15 and move instead towards something 
more like Goethe’s “highly cultured age.”

aldorf teachers, in becoming human beings 
rather than “mooncalves,” have a chance to make 
an essen al contribu on to this change, while 
at the same me crea ng schools that are “total 
works of art.”
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1  “Mooncalf” is what the drunken Stephano called the 
man-monster Caliban in Shakespeare’s h t

2 From a a a h , lecture 2 (GA 302a). 
3 It is worth no ng at the outset that while the 

aldorf world has done a lot of thinking, wri ng, and 
talking about making teaching ar s c, it has done 
compara vely li le in this direc on in the case of 
knowledge.

4 The series can be found under the heading “Toward a 
biology worthy of life” on the website of The Nature 
Ins tute: natureins tute.org. [Talbo  has wri en for 
the a h  as well: www.waldor ibrary.org 
– Ed.]

5 Dumont, Jacques E., Fr deric P casse and Carine 
Maenhaut (2001) “Crosstalk and Speci city in 
Signaling: Are e Crosstalking Ourselves into General 
Confusion?” a a  ol. 13, pp.45 –463.

6 hen there are so many contextually responsive 
variables in play, it becomes impossible in principle to 
predict outcomes.

 The English poet, ordsworth, spoke in this 
connec on of “a sense sublime of something far 
more deeply interfused”  Freud referred to this as 
“the oceanic feeling.” There are probably as many 
names for this experience as there are writers who 
have spoken of it.

8 This term is taken from the wri ngs of Owen 
Bar eld (e.g., a th a a ). He has very 
convincingly shown that all our normal experience 
is par cipatory, although modern consciousness has 
developed in such a way that we are not aware of 
this. The epiphany is a moment when we become 
directly aware of the par cipatory nature of our 
experience.

9 In a certain way, of course, we do do this. An intrinsic 
feature of the art of aldorf pedagogy is the 
designing of lessons so that moments of epiphany are 
rendered possible. That they will actually happen is 
never a foregone conclusion.

10 Andreas Suchantke calls this “das übergeordnete 
Ganze” in Ch. 5 of ta h t

 (Verlag Freies Geistesleben, 2002), 
translated as ta h  
(Adonis Press 2009).

11 This phrase comes in the rst stanza of his poem 
“En rely.”

12 If this seems something of a bald asser on, it 
receives very convincing support from an ar cle by 
Henri Borto : “Counterfeit and Authen c holes” 
in th a  ed. David Seamon and 
Arthur Zajonc (SUNY Press 1999).

13  The expression in German here is “mein Sinn,” which 
could be construed as something like “my own na ve 
intelligence,” but I have chosen its other meaning.

14 The actual spelling is “Gawan,” but I have always felt 
that “Gawain” sits be er on the English ear. 

15  If you would like to check out the delights that 
ar cial intelligence has in store for us, take a look 
at h a t a  by Ray urzweil (Penguin 
2006).
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