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“The definition of a problem and the action taken to solverigédy depend on the view which the indi-
viduals or groups that discovered the problem have of theesyto which it refers. A problem may thus

find itself defined as a badly interpreted output,

or as aYaulitput of a faulty output device, or as a

faulty output due to a malfunction in an otherwise faultlegstem, or as a correct but undesired output
from a faultless and thus undesirable system. All defingtibat the last suggest corrective action; only
the last definition suggests change, and so presents arvabkoproblem to anyone opposed to change”

RUISMS have the disadvantage that by dulling t
senses they obscure the truth. Almost nobody w
become alarmed when told that in times of continuity t

he |\ /I
future equals the past. Only a few will become aware tha "

from this follows that in times of socio-cultural chang
the future willnotbe like the past. Moreover, with a fu
ture not clearly perceived, we do not know how to a
with only one certainty left: if we don’t act ourselves
we shall be acted upon. Thus, if we wish to be subjec
rather than objects, what we see now, that is, our perg
tion, must be foresight rather than hindsight.

1This article is an adaptation of an address given on Marci@®],
at the University of Colorado, Boulder, Colorado, U.S.A.
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— Herbert Briin, 1971.

neEpidemic

. Y colleagues and | are, at present, researching the
mysteries of cognition and perception. When,
om time to time, we look through the windows of
our laboratory into the affairs of this world, we become
more and more distressed by what we now observe. The
world appears to be in the grip of a fast-spreading disease
which, by now, has assumed almost global dimensions.
n the individual the symptoms of the disorder manifest

themselves by a progressive corruption of his faculty to
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perceive, with corrupted language being the pathogeneivity internally perceived as thought and will, or exter-
that is, the agent that makes the disease so highly contaally perceivable as speech and movement (Maturana,
gious. Worse, in progressive stages of this disorder, th&970, 1971; Von Foerster, 1969,1971).
afflicted become numb, they become less and less awareNeither of these processes can be “passed on” as we are
of their affliction. told in phrases like “... Universities are depositories of
This state of affairs makes it clear why | am concernedknowledge which is passed on from generation to gener-
about perception when contemplating the future, for: | ation,” etc., foryournervous activity is jusyour nervous
activity and, alas, nanine
No wonder that an educational system that confuses the
process of creating new processes with the dispensing of
goods called “knowledge” may cause some disappoint-
) ment in the hypothetical receivers, for the goods are just
| venture to say that one may agree with the conclu-, coming: there are no goods.
sion. If one looks around, the world appears like an igiorically, | believe, the confusion by which knowl-
anthill where its inhabitants have lost all sense of di-gqge s taken as substance comes from a witty broadsheet
rection. They run aimlessly about, chop each other| (G, jnted in Nuremberg in the Sixteenth Century. It shows
pieces, foul their nest, attack their young, spend tremenz geated student with a hole on top of his head into which
dous energies in building artifices that are either abang f,nne| is inserted. Next to him stands the teacher who
doned when completed, or when maintained, cause morgq,rs into this funnel a bucket full of “knowledge,” that
disruption than was visible before, and so on. Thus, theg |etters of the alphabet, numbers and simple equations.
conclusions seem to match the facts. Are the premiseg seems to me that what the wheel did for mankind, the

acceptable? Where does perception come in? Nuremberg Funnel did for education: we can now roll
Before we proceed, let me first remove some semang,sier down the hill.

tic traps, for—as | said before—corrupt language is the | ihere a remedy? Of course, there is one! We only

pathogene of the disease. Some simple perversions Mayye 1o perceive lectures, books, slides and films, etc.,
come at once to mind, as when "incursion” is used f0r ot asinformationbut asvehiclesfor potential informa-
invasion,” “protective reaction” for “aggression,” “f@ | (o Then we shall see that in giving lectures, writing

denial” for “poisoning men, beasts, and plants,” and oth+,o ks, showing slides and films, etc., we have not solved
ers. Fortunately, we have developed some immunity, -opiem, we just created one, namely, to find out in
against such insults, having been nourished with syny hich context can these things be seen so that they create

tactic monstrosities as “X is better” without ever saying iy, their perceivers new insights, thoughts, and actions.
“than what.” There are, however, many more profound

semantic confusions, and it is these to which | want|to . )
draw your attention now. Relation/Predicate

There are three pairs of concepts in which one member—~ONFUSING relations with predicates has become
of these pairs is generally substituted for the other sg a a political pastime. In the proposition “spinach

to reduce the richness of our conceptions. It has becomg green,” “green” is a predicate; in “spinach is good,”

a matter of fact to confuse process with substance, r 'a'good“ is a relation between the chemistry of spinach
tions with predicates, and quality with quantity. Let me gnq the observer who tastes it. He may refer to his re-
illustrate this with a few examples out of a potentially |ation with spinach as “good.” Our mothers, who are the

very large catalogue, and let me at the same time showst pojiticians we encounter, make use of the seman-
you the paralytic behavior that is caused by this concepg. ambiguity of the syntactic operator “is” by telling

tual dysfunction. us “spinachis good™ as if they were to say “spinach is
green’
When we grow older we are flooded with this kind of
) ) , . semantic distortion that could be hilarious if it were not
HE primordial and most proprietary processes g, tar reaching. Aristophanes could have written a com-

any man and, in fact, in any organism, namely “in- oy in which the wisest men of a land set out to accom-
formation” and “knowledge,” are now persistently taken

. _ J OEHSh a job that, in principle, cannot be done. They wish
as commodities, that is as substance. Information is b establish, once and for all, all the properties that de-

course, the process by which knowledge is acquired, anlne an obscene object or act. Of course, “obscenity”

knowledge is the processes that integrate past and presgat,, ot 5 property residing within things, but a subject-
experiences to form new activities, either as nervous ac-

if we can't perceive,
we can'’t perceive of the future
and thus, we don’t know how to act now.

Process/Substance
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little about the painting. Thus, when our lawmakers will group of subjects.
“Order” is another concept that we are commanded to > =
FIND}LFOOT
S — = 2
A:1,2,3,4,56,7,8,9
in a mess, until we are told that B has the same beauti-| ~ p N -
. S O A 2
says one of my friends, a neurophysiologist, who can see|| TABLE!{ TAKE VERWUATER][ WEEP }&HHE
- J
der” as a subject-object relation and not to confuse it wjth according to similarity in meaning
sion may have lethal consequences. “Law and order] ishe 36 words of Fig. | by 20 adult subjects (“root” on
tice and freedom.” jectives in another (next to bottom tree), then verbs, and
Castration _ L :
The difference is impressive when the adults’ results

object relationship, for if we show Mr. X a painting and among the subjects and hence suggest a measure of sim-
he calls it obscene, we know a lot about Mr. X but veryilarity in the meaning of the words for this particular
finally come up with their imaginary list, we shall kno
a lot about them, but their laws will be dangerous nan- ([ ) ) )
sense. AGAIN |} AIR || APPLE | BRING [|CHEESE|| COLD
\_ J \. — ~
' 3\ Y )
see in things rather than in our perception of things. Of || COME [DARK DOCTOR|| EAT
the two sequences A and B, —— & 9= P g =
HARD || HOUSE || INVITE || JUMP |} LIVE || MILK
B:8,5,4,9,1,7,6,3,2 e e
Sequence A is seen to be ordered while B appears to be NEEDLEJ QNOW QUWKUJ{ SADLY || SAND ' SEND
{ R ) h
ful order as A, for B is in alphabetical order (eight, five, || SLEEP |[SLOWLY|| SOFT JFUFFER [SUGAR EWEET
four, ...). “Everything has order once it is understoo = < / !
order in what appears to me at first the most impossible (o———' % /
scramble of cells. My insistence here to recognize * Figure 1. Example of 36 words printed on cards to be classified
a property of things may seem too pedantic. However,
when it comes to the issue “law and order” this confu- Fig. 2 shows the result of such a “cluster analysis” of
no issue, it is a desire common to all; the issue is “whichthe left). Clearly, adults classify according to syntactic
laws and what order,” or, in other words, the issue is “jys-categories, putting nouns in one class (bottom tree), ad-
finally those little words one does not know how to deal
with.
ONE may dismiss these confusions as something thaire compared with the richness of perception and im-
can easily be corrected. One may argue that what hgery of children in the third and fourth grade when given

just did was doing that. However, | fear this is not so; thethe same task (Fig. 3). Miller reflects upon these delight-
roots are deeper than we think. We seem to be brought ug| results:

in a world seen through descriptions by others rather than
through our own perceptions. This has the consequence  “Children tend to put together words that
that instead of using language as a tool with which to ex- might be used in talking about the same
press thoughts and experience, we accept language|as a thing—which cuts right across the tidy syn-
tool that determines our thoughts and experience. tactic boundaries so important to adults.

It is, of course, very difficult to prove this point, fo Thus all twenty of the children agree in
nothing less is required than to go inside the head and to putting the verb "eat’ with the noun "apple’;
exhibit the semantic structure that reflects our mode| of for many of them ’air’ is 'cold’; the 'foot’
perception and thinking. However, there are now new is used to 'jump’—You ’'live’ in a 'house’;
and fascinating experiments from which these seman- 'sugar’ is 'sweet’, and the cluster of 'doc-
tic structures can be inferred. Let me describe one that tor,’ 'needle,’ 'suffer,’ 'weep’ and ’'sadly’ is
demonstrates my point most dramatically. a small vignette in itself.”

The method proposed by George Miller (1967) con-
sists of asking independently several subjects to clas-What is wrong with our education that castrates our
sify on the basis of similarity of meaning a number of power over language? Of the many factors that may be
words printed on cards (Fig. 1). The subject can formresponsible | shall name only one that has a profound
as many classes as he wants, and any number of itenigfluence on our way of thinking, namely, the misappli-
can be placed in each class. The data so collected cation of the “scientific method.”
be represented by a “tree” such that the branchpoints fur-
ther away from the “root” indicate stronger agreement
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Figure 2. Cluster analysis of the 36 words of Fig. 1 classified by 20
adult subjects. Note that syntactic categories are falithitespected,
while semantic relations are almost completely ignored.
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Figure 3. The sample 36 words of Figs. 1 and 2 classified by childre
in the third and fourth grade. Note the emergence of meauningf
cognitive units, while syntactic categories are almost plately

ignored.
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Scientific Method

HE scientific method rests on two fundamental pil-
lars:

(i) Rules observed in the past shall apply to the future.
This is usually referred to as the principle of conser-
vation of rules, and | have no doubt that you are all
familiar with it. The other pillar, however, stands
in the shadow of the first and thus is not so clearly
visible:

(i) Almost everything in the universe shall be irrele-
vant. This is usually referred to as the principle of
the necessary and sufficient cause, and what it de-
mands is at once apparent when one realizes that
“relevance” is a triadic relation that relates a set of
propositions Py, P, ...) to another set of propo-
sitions @Q1, Q2, ...) in the mind M) of one who
wishes to establish this relation.Rfare the causes
that are to explain the perceived effe€tsthen the
principle of necessary and sufficient cause forces us
to reduce our perception of effects further and fur-
ther until we have hit upon the necessary and suffi-
cient cause that produces the desired effect: every-
thing else in the universe shall be irrelevant.

It is easy to show that resting one’s cognitive functions
upon these two pillars is counter-productive in contem-
plating any evolutionary process, be it the growing up of
an individual, or a society in transition. In fact, this was
already known by Aristotle who distinguished two kinds
of cause, one the “efficient cause,” the other the “final
cause,” which provide us with two distinct explanatory
frameworks for either inanimate matter, or else living
organisms, the distinction being that the efficient cause
precedests effect while the final caussucceeddts ef-
fect. When striking with a match the treated surface of
a matchbook, the striking is the (efficient) cause for tile
match to ignite. However, the cause for my striking the
match is my wish to have it ignited (final cause).

Perhaps, with this distinction, my introductory remarks
may appear much clearer. Of course, | had in mind the
final cause when | said that if we can perceive of the fu-
ture (the match being ignited), we know how to act now
(strike!). This leads me immediately to draw a conclu-
sion, namely:

At any moment we are free to act toward the future we
desire.

In other words, the future will be as we wish and per-
ceive it to be. This may come as a shock only to those
who let their thinking be governed by the principle that
demands that only the rules observed in the past shall ap-
ply to the future. For those the concept of “change” is

Perception of the Future and the Future of Perception



inconceivable, for change is the process that obliteratebrightness discrimination. There are subjects who have
the rules of the past. difficulties in assessing the regulators that maintairrthei
identity in a changing world. | shall call individuals suf-
fering from this disorder “dysgnostic,” for they have no
way of knowing themselves. Since this disorder has as-
IN order to protect society from the dangerous consesumed extraordinary dimensions, it has indeed been rec-
quences of change, not only a whole branch of busiognized at the highest national level.
ness has emerged, but also the Government has estabAs you all know, it has been observed that the majority
lished several offices that busy themselves in predictingf the American people cannot speak. This is interpreted
the future by applying the rules of the past. These ar@yy saying that they are “silent”; | say they ameute
the Futurists. Their job is to confuse quality with quan- However, as you all know very well, there is nothing,
tity, and their products are “future scenarios” in which wrong with the vocal tract of those who are mute: the
the qualities remain the same, only the quantities changesause of their muteness is deafness. Hence, the so-called
more cars, wider highways, faster planes, bigger bombsiilent majority” is de factoa “deaf majority.”
etc. While these “future scenarios” are meaningless in However, the most distressing thing in this observation
a changing world, they have become a lucrative busiis that there is again nothing wrong with their auditory
ness for entrepreneurs who sell them to corporations thalystem; they could hear if they wanted to: but they don't
profit from designing for obsolescence. want to. Their deafness is voluntary, and in others it is
With the diagnosis of the deficiency to perceive qual-their blindness.
itative change, that is, a change of our subject-object At this point proof will be required for these outrageous
and subject-subject relationships, we are very close tgropositions. TIME Magazing1970) provides it for me
the root of the epidemic that | mentioned in my openingin its study of Middle America.
remarks. An example in neurophysiology may help to There is the wife of a Glencoe, lllinois lawyer, who
comprehend the deficiency that now occurs on the cogworries about the America in which her four children are

Quiality/Quantity

nitive level. growing up: “l want my children to live and grow up in
an America as knewit,” [note the principle of conserva-
Dysgnosis tion of rule where the future equals the past] “where we

were proud to be citizens of this country. I'm damned

THE visual receptors in the retina, the cones and thesick and tired ofisteningto all this nonsense about how
-L rods, operate optimally only under certain condi- awfyl America is.” [Note voluntary deafness.]

tions of illumination. Beyond or below this conditionwe  apother example is a newspaper librarian in Pittsfield,
suffer a loss in acuity or in color discrimination. How- Massachusetts, who is angered by student unrest: “Ev-
ever, in the vertebrate eye the retina almost always o €kry time | see protestors, | say, 'Look at those creeps.”
ates under these optimal conditions, because of the i”FNote reduction of visual acuity.] “But then my 12-year
that contracts or dilates so as to admit under changing|q son says, 'They're not creeps. They have a perfect
conditions of brightness the same amount of light to theright to do what they want” [Note the un-adult-erated
receptors. Hence, the scenario “seen” by the optic n 'VBerceptual faculty in the young.]

has always the same illumination independent of whether 1e tragedy in these examples is that the victims of
we are in bright sunshine or in a shaded room. How, th Mgysgnosis” not only do not know that they don't see,

do we know whether it is bright or shady? hear, or feel, they also do not want to.
The information about this datum resides in the regu- How can we rectify this situation?

lator that compares the activity in the optic nerve with
the desired standard and causes the iris to contract wh
the activity is too high, and to dilate when it is too small.

Thus, the information of brightness does not come fr HAVE listed so far several instances of perceptual dis-
inspecting the scenario—it appears always to be of simi-] orders that block our vision of the future. These symp-
lar brightness—it comes from an inspection of the reutoms collectively constitute the syndrome of our epi-
lator that suppresses the perception of change. demic disease. It would be the sign of a poor physician if
There are SUbjeCtS who have difficulties in asseSSing thﬁe were to go about re”eving the patient of these symp-
state of their regulator, and thus they are weak in discrimigms one by one, for the elimination of one may aggra-
inating different levels of brightness. They are calledyate another. Is there a single common denominator that

“dysphotic.” They are the opposite of photographefsyould identify the root of the entire syndrome?
who may be called “photic,” for they have a keen sense of

P‘Frivialization
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To this end, let me introduce two concepts, they are theive, in another domain it is useless and destructive. Triv-
concepts of the “trivial” and the “non-trivial” machine| ialization is a dangerous panacea when man applies it to
The term “machine” in this context refers to well-defined himself,
functional properties of an abstract entity rather than|to Consider, for instance, the way our system of education
an assembly of cogwheels, buttons and levers, althougis set up. The student enters school as an unpredictable
such assemblies may represent embodiments of these dlmon-trivial machine.” We don’t know what answer he
stract functional entities. will give to a question. However, should he succeed in

A trivial machine is characterized by a one-to-one re-this system the answers he gives to our questions must be
lationship between its “input” (stimulus, cause) and itsknown. They are the “right” answers:

“output” (response, effect). This invariable relationshi
is “the machine.” Since this relationship is determinged
once and for all, this is a deterministic system; and since Right!
an output once obs_erved f_or a given mpu_t will be the Student = Student

same for the same input given later, this is also a pre-

dictable system. but

Non-trivial machines, however, are quite differentcrea- Q: “when was Napoleon born?”
tures. Their input-outputrelationshipis notinvariantt b A: “Seven years before the Declaration of Indepen-
is determined by the machine’s previous output. In other dence”
words, its previous steps determine its present reactionsyyrong!

While these machines are again deterministic systems,stydent = Non-student

for all practical reasons they are unpredictable: an ut:l_ . devi ¢ tablish f trivializati
put once observed for a given input will most likely be ests are devices lo establish a measure ol frivialization.
A perfect score in a test is indicative of perfect trivial-

not the same for the same input given later. . . .
In order to grasp the profound difference between th Sézatlon: the student is completely predictable and thus

two kinds of machines it may be helpful to envision “ir}- can b_e admitted into society. He will cause neither any

ternal states” in these machines. While in the trivial ma->t"Prses norany trouble.

chine only one internal state participates always in its jn-

ternal operation, in the non-trivial machine it is the shift Future

from one internal state to another that makes it so elusiv
One may interpret this distinction as the Twentie hi

Century version of Aristotle’s distinction of explanato

Q: “When was Napoleon born?”
A:*1769”

SHALL call a question to which the answer is known
an “illegitimate question.” Wouldn't it be fascinating
frameworks for inanimate matter and living organism Fo contemplate an educati'o.nal system'that WOUI.d ask of
All machines we construct and buy are, hopefully, ti - |’Fs students'to answer “legitimate questions” that is ques-
' ’ tions to which the answers are unknown (H. Brin in a

Chine wash, & motorcar shoull precicabiy respond tq 251501l communication). Would i not be even mre
. T X ascinating to conceive of a society that would establish
d_nver_s operations. I_n_fact, all our effo_rts go into one such an educational system? The necessary condition for
direction, to create trivial machines or, if we encoun €< ch an utopia is that its members perceive one another

ngir;l-trlw_?:] m;‘iChm\f}Sr’ tof corrilvelrtt :h?mthlmgi trlv\llalrmt " as autonomous, non-trivial beings. Such a society shall
chines. 1he discovery ot agricutiure 1s the discovery tha ake, | predict, some of the most astounding discoveries.

some aspects of Nature can be trivialized: If | till tod » Just for the record, | shall list the following three:

| shall have bread tomorrow.
Granted, that in some instances we may be not com- 1. “Education is neither a right nor a privilege: it is a

pletely successful in producing ideally trivial machines. necessity.”

For example, one morning turning the starter key to qur

car, the beast does not start. Apparently it changed its

internal state, obscure to us, as a consequence of previA society who has made these two discoveries will ul-

ous outputs (it may have exhausted its gasoline supplyijmately be able to discover the third and most utopian

and revealed for a moment its true nature of being a npnONe:

trivial machine. But this is, of course, outrageous and 3 «a js better off when B is better off.”

this state of affairs should be remedied at once. )
While our pre-occupation with the trivialization of our F'0m where we stand now, anyone who seriously

environment may be in one domain useful and construcMakes just one of those three propositions is bound to
get into trouble. Maybe you remember the story Ivan

2. “Educationis learning to ask legitimate questions.”
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Karamazov makes up in order to intellectually needle hisReferences
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very pleasant afternoon through his town, | believe it|is
Salamanca; he is in good spirits. In the morning he
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“Let there be vision: and there was light.”
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