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The Structure of Taclt Knowing

by Michael Polanyi
(As delivered on February 17, 1964 at Duke University)
In my previous lecture I distinguished betweeﬁ'éﬁé;gﬂpkicit

content of a theory and its antlcipatory powers, I ascr&@éﬁ’this

surplus of meaning to the image of the theory. 'For moderh physics

"this is embodied in the beauty of its mathematlcal form, I said

that the:harﬁonies of such an image and of such ﬁathématical formu-
lations establish a presumption, that the theory has a bearing on
reallty and that by virtue of this bearing, 1t might anticipate'
future discoveries. I spoke of the heuristic powers of the mind,
ﬁhich enable us to discover such héfhcﬁ%es, by grasping the coher-
ence of clues.which point to 1t: of clués;which_eventually ﬁay later
be seen to form part of new discoveries. JOne could describe thils

process as the structuring of reality.

My present lecture will analyse the structuring of' reality.
It is effortlessly done by our eyes andréérs every time we see or
listen to something., Dut its exercise may also be most arduous and
indeed amount to scienfific achlevements like those of Copernicus.
The effortless feat of our eyes and'ears‘is an agt of perception,
while the discoveries of Copernicﬁs vere the work of the specula-
tive lmagination. Doth have it in common that they are not ex- -
plicit processes: not carried out on paper. They are informal,
tacit operations, We shall see that, beside perception and thé
imagination, the forming of conceptions can also involve a tacit
integration of clues amounting to a structuring of reality. Ve may
include among the structuring powers also the developing and exer-

cise of a skill. All practical knowledge relies ultimately on skil-
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ful operations and in science we find everywhere observation com-
bined with skilful testing. It will also simplify my argument, 1f
it be understood that when I speak-of comprehension, I .shall include,
beside the comprehensive seeing of things, the hand;%ggiof them and
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the skilful co-ordination of our muscles. Inte;lectué{iiiﬁgprac-
tical comprehension are always combined within our own b@dy.

For an expérimental knowledge of the ftacit opéfation; estab-
lishing coheérence in nature; we must rely on the study of percep-
tion by Gestalt psychology. It has more recently been expanded
furtber by transactional psychology.‘ These studies have revealed
the éomplex procedure involved in'seeing a simple solid obJect in
front of us., Suppose I look at my,rigpt hand. I recognlse its
area by its closed contours. Dut if tﬁap were ali, my hand, when
moved about, would keep changlng its coloﬁr, itg shape and.its
size, The experience of my hand as a solid objeét, ﬁaving definite
properties, would neve? arise. I see 1t as such, by integration of
a hbst of rapidly changing clues, both in the field of vision and
inside m& eyes_and some still deeper in my body. My powers of
recognising coherence makes me see these thousand changing clues
Jointly, as one single unchénging object moving about at different
distances, viewed from different angiés, under variable illumina-
tlons. A successful integration of thousand varigble particulars
into a single constant sight, makes us recognise that we have a
real object before us.

We can get an important hint of the way this integraﬁion takes
place, by looking at an object, for exémple, a finger of our own,
through a pinhole in a sheet of paper. If I dO‘this and then move

my finger back and forth, I see it swelling as 1t approaches my eye.



Psychologists have called this effect a "de-realisation". The
moving object has lost in 1t some of its invariance, for it lacks
confirmation by the elements that normally contributed to its image
from the periphery of the visual field and from the cher eye The
coherence established by our perception has been impoverg§hed and
with 1t the object has lost some of i1ts apparent reality
Reflecting on these examples of seeing an object, we 1earh tvo
things. First, that our taclt powers can integrate a muchllarger
number of variables at a far greater speed than-any explieit pro-
cedure, registering each of these variables in turn, could possibly
carry out., The importance of this for the pursult of scientific
discovery seems obvious, but I shall pass by it now. The second
thing we learn is the fact that most efmthe clues we integrete 850
successfully to seeing an object are not known ﬁq us in themselves.
Many of them cannot be sensed at all. The contractiens of our eye
muscles, for example, ;en never be experienced as such, we are
aware of them only in the way they make us see the obJect that we
are perceiving. Other clues, like those we cut out by a pin hole,
we do sense, but only from the corner of our eye. We do not attend
to these either, but rely on our awareness of them for attending

to the coherent entity to which they contribute.
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_ We can recognise here two kinds of awareness that will prove
fundamental to the tacit apprehension of cohereﬁce. Gestalt psy-~
chology has always insisted that when we comprehend a whole, we see
1ts parts differently than we would see them in isolation; that
seen as parts they have a functional appearance, whieh they lack
in isolation, We may generalise this by saying that the tacit know-

ing of a coherent entity begins, when we convert bits of experience—



which may be elther subliminal or sensible--into clues to this
coherent entity. Thils process includes the co-ordination of mus-
cular actions which will both serve and shape our apprehension of
the entlty., The understanding of its coherence is cqmp}gﬁgd, vhen
the cliies and the working of our muscles are émbodiedLiqégéélappear—
ance of the entity to apprehenslion of which they were di%écfed. |

Such 1is the functional structure of taclt knowing.

Let me émphasize the phenomenal changes marking this functional
integration. Ve have noticed it when I describéd the seeing of my
hand as aﬁ invariant real obJedt Integrated from thousands of swift-
ly changing clues. The way I come‘to see my hand, the distance at
which I see 1t, the shape I see 1t~haying,'its colour and texture,
the speed and direction of its motion;?gll‘its sensory qualities,

are determined by clues--whether manifest or deeply hidden and sub-

liminal-~which are integrated into its appearance., All these clues
.are _now seen in the qualities of the obJect to which they have been

integrated. I shall call this transformation of qualities, the

phenomenal aspect of tacit knowing.

But is it a fact that tacit knowing altogether surpasses ex-
plicit operations in achieving perception? Let us see., Teke one
element of visual perception: oulr caﬁacit? for seeing things
stereoscopically, as objects distributed in depth, each surrounded .
by empty space. The way we usually do this is a little complicateé:
but we can simplify our enquiry by startling with a stereoscopile
photograph. A careful scrutiny of 1ts two pictures will show, that
each object is depicted in them by a pair of slightlﬁ different
images, taken from slightly different angles. The difference will

be smaller for some objects, showing that they are further away.
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Some machine could conceivably work out both the position of each
obJject in space and the round shape of the several objects. They
might supply us, for example, with the spacial coordinates of all

the surfaces of the objects; or with a set of crossﬁ§ections of the

T ey

*

scene, spaced inch by inch. Dut I can hardly think'éfiagyﬁpurpose
. u‘t

B .‘_"f:g‘_ [

this tremendously complicated information wquld_serve,‘ahd it cer-
tainly could not replace the knowledge we can obféin at ;ne glance
by looking 'simultaneously at one image with each eye, |

I have compared before a list giving the geographical position
of gll.the towns in England, with a map of England éhowing these
towns as disposed over the surface of the couhtry. A'eomputer
- could no doubt be devised to derive . any particular itinerary from
a llist of positipns, but the map wouié“;ﬁill be far more useful in
gulding our imagination to ask new questionz and form new projects
by looking at the map. | i

The unrivalled iﬁterpretative powers of tacit comprehension
lié in the appearance of the coherence,which they establish. This
may be a sensory appearance, as in visual perception, or an imaglna-
tive appearance, as in the map of a country. Our understanding of
perceived experience lies in the sensory gqualities which indicate

the coherence of a multitude of‘senséry clues and convey their

meaning to us. Since no expllclt operation can produce such trans-

-~

formation of qualities, it would seem that 1n thils case tacit in-<
tegrétion is superlor not only in practice, but in principle, to
any concelvable explicit integration of the information contained

in an aggregate of sensory clues, Seelng 1s not guided by these

clues as noted in themselves, but by the auality of thelr joint

appearance,
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Experlences with inverting spectacles supply even more telling
evidence to show that an explicit solution of a perceptual problem
is ineffectual and indeed pointless. If you put on spéctacles which
make you see things the wrong way round--for examblé%?ﬁﬁgyﬁgd be-
tweengleft and right--you feel completely lost. You arégég%ple to

use your hands or to walk about the room. Yet you have a. perfect

solution to‘your problem in explicit terms. What you see on your

right is reélly on your left and vice versa. This is all you’have
to know, but this knowledge is useless. It takes too long to apply
1t and hence you continue to react to what you falsely see, rather
than to what you would know, if you followed the prescription for
'transposing the things you see infd:fﬁgér_cérrect location.' On the
" other hand, ﬁhat explicit instruction faills to conﬁey, is échieved
by the tacit action of our senses., If yéu peréist in your effort
to find your way, while wearing inverting spectacles, you will
eventually see things rightly again, |

Stratton who first discovered this fact in 1896 could find his
way about by inverting spectacles after wearing them for 8 days.
Other observers confifﬁed Stratton's experience, The result of
such training is so striking that 1t was long believed to consist
in the reversal of the visual imége to right way round. Dut this
is not so. The experiments of Snyder and Pronko (1952) and of Ivg,"
Kohler and his pupils in Innsbruck have shown that this interpreta-
tion was wrong. The sight of things is reversed only in the éense
that they are once more seen right, that is, seeh in such a way
that the subject can find his way about by following what he sees.'
He finds his way, because the new way of seelng things once more

- coordinates his vislon with the feelings of his muscular action. In
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a sense, things visually observed the wrong way round are felt then
to be the right way round; a subject wearing right-left inverting
glasses will say that "depending on whether I attend more to my
hand or to the rest of the visual field, I would ascribewto it the
quality of rightness or leftness. Actually, visual anﬂuproprio-
7 ceptive qualities are fused to a novel mode of perception, in terms
of which the subject achleves a correct understanding of the in-
verted 51ghts._ Summing up the results of the Innsbruck School,
Kottenhoff, a pubil of Ivo Kohler writes (1961) that at this stage
of the experiment "the question whether something is to the right
or to the left was felt to be rather annoying." Snyder and Pronko
lobserved,the same tendency in the following way. The subject, wear-
ing upside-déwn inverting spectacles, 1“?was observing the séene from
a tall building. Suddenly someone asked; 'Ueli} hoq do things look
to you? Are they upsgge down?' The subject replied, 'I wish you
hadn't asked me. Now, when I recall how they did look before I put
on these lenses, I must answer that the&nlook upside down now. Dut
until the moment that you asked me I was absolutely unaware of 1t
and hadn't given a théught to the questioh whether things were right—
side-up or upside-down, '"

Thus 1t appears that
7 1) an explicit prescription for interpreting experience is oﬁ‘;
little use for finding one's way by inverted visioh; _ |

2) an effective understanding of the situation is achieved
taclitly by acquiring a novel way of seeing things. Clues of vision
and motlon are fused thereby into a new sensory quality, which
presents a correct conception of the situation;

3) attempts atldescribing this quality in words denoting the
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normal qualities of sight and motion have misled earlier writers
and half a century passed before they discovered what they were
actually seelng. The reason for this blindness was that the novel
sensory qualities of right seeing through 1nverting Spect%ples can

be described only by terms which in ordinary parlance wduld—be self
contradictory. .

In my last lecture I criticised the view that solence is and
ought to be\an explicit functlional relation between observed data
and showed that the appearance of a theory in which lies its in-
tellectual beauty, conveys & surpius meaning which, by bearing on
reality, possesses anticipatory povers., We can see now that right
perception has a distinctive sensdrj'q&ality which bears on reality.
Viee!see that it thereby keeps the Joint meanlng of perceptual clues
in evilidence, and that thils quality and this meaning can be lost if
an attempt is made to Epell out the relation of these clues in terms
of an explicit functional relation. These facts strongly confirm
my contention that only tacit knowing can solve a perceptual problem.
It also Indicates that such a solution will constitute a conceptual
innovation, | .

Indeed, from the fact that questlons put In a language using
the normal conceptions of 'abovef and ‘below' or 'right' and !'left!
cause confusion in the minds of subjects who have learned the righg
way of seelng with inverted spectacles, we can conclude that the now
kind of seeing 1s accompanied by a corresponding conceptual cnange,
vhich extinguishes the usual meaning of the words “above" and "be-
low” and "right" and "left". Since, as I hope to show in my next
lecture, the formation of concepts i1s a prominent function of tacit

knowlng, a conceptual reform accompanying perceptual inmovations,



must also be predominantly tacit.

Dy passing from perceptual to concepbtual change, I can return
to the subject of sclentific discovery, and the nearest’example to
which I can turn I shall find in the discovery of relativity. The
process in which relativity originated, was 1n fact dhaiogeus to
the way one learns to see rightly with inverting spectacies. Ein-
stein has told the story, that from the age of sixteen he~was ob -
sessed by a speculation which eventually led to his discovery. It
had long been known that experiments with falling bodies give the
same result on board of a ship in motion as it does on solid ground.
But Einstein, as a boy, asked about the light which a lamp would
emit on board a moving ship. Supposing the ship moves fast enough,
will it overtake the beams of its own 1ight, as an aeroplane over-
takes its own sound when reaching the supersonic barrier? Einsteln
thought that this was inconceivaele, and he re—formed the concep-
tions of space and timg in a way which would maeke it impossible for
the'ship to be sald to overtake, however slightly, i1ts own light’
rays. The result was, that questions abeet a definite span of time
or space became meaningless and confusing--just as questions of
right and left became ﬁeaningless and confusing for a subject wear-
ing inverting spectacles, who had righted his vislon. I have been
told that in the psychological 1eﬁoratery at Innsbruck they substl-
tute for the German designation of right and left, the English worgs;
"right" and "left" to designate the new kind of alternatives seen
by re~verted vision. This 1s exactly as in relativistic language,
the words "length" and "duration" are revised by linking them al-
vays to a particular observer. Such conceptual changes are pri-

marlily tacit, even though they may be supported, as in the case of
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relativity, by formal expressions corresponding to them.

I think it is no accident that it is the most comprehensive
innovation in the history of sclence that appears most similar to
the way we acquire-the capacity for seeing things pigpﬁly. For only
'such a.comprehensive problem, as that of relativity,fzggiﬁéqgire a
reorganisation of such basic conceptionslas we uﬁdertaké%%ﬁﬁiearning
to see rightly through inverting spectacles., Thig rightiﬁg of* our
vision ihvolges also a conceptual innovation as sweeplng. and as
paradoxical as that achieved by Einstein in formulating relativity.

I have shown that in the process of‘perception, in the forming
of new conceptions and in the exercise of the imagination, we can
establish a valid coherence‘of parpiculars which lends their Joint
appearance a new convincing'quality;- éhe vay taclt knowing achleves
this result will become much clearer if w§ now turn our attention
to the fact that by tacit integration we can get:ﬁo know consider-
ably more than we can tell.

' I havé implied this fact already in pointing out that we do
not know in themselves the perceptual clﬁes by which we discern an
object. We could analyse in this sense the conceptual reforms in-
volved in learning to see through inverting spectacles and also the
discovery of relativity. Dut I wanf'to bring in some new material
in which this feature of tacit knowing 1s more clearly identifiable.

The classical case of knowing more than you can tell is met in”
the knowlng of a skill. I know how to ride a bicycle or how to
swim, but this does not mean that I can tell by what principle I
keep my balance on a blcycle or keep afloat when swimming: I may
not have the slightest idea of this or even an entlrely wrong idea

of 1t, and yet go on cycling or swimming merrily, 4nd suppose I
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cannot ride a bicycle, it would not help me 1f I were told that in
order to compensate for a glven angle of imbalance O{,,I must take
a curve on the side of the imhalance,of which the radius r should

be proportionate to the square of” the veloclty v over the imbalance

CK(I?ivgtK)- Such knowledge, though true, is ineffectuaf unless 1t
1s possessed tacitly. | f%ﬁ“‘

Wle know a person's face and can recognise him amongha thousand,
indeed among a million. Yet we usually cannot tell how we recognlse
a face we know, There are many other lnstances of the recognition
of a characteristic appearance--some commonplacé, others more tech-
nical--nwhiéh have the same structure as the idantiflcation of a
person. At the universities greatlgfforts are spent in practical
classes to teach students to identifyiéases of diseases and speci~
mens of rocks, piénts and animals. All @escriptive sciences study
such physlognomles which cannot be fully descriﬁéd in words,‘nor
even by pictures. A4l thls practical teaching must rely on the in-
telligent pupill'ls capaclty to recognise‘the relevant particulars of
a physiognomy and their characteristic felationship in the physiog-
nomy . X

But can 1t not be argued that the possiblllty of teaching skills
and the recognition of characterisfic appearances, proves.that we
can tell our knowledge of them? No, what the pupil must dilscover
for himself by trial and error ls--even though he be guided by our‘ﬁ
advice and example--somethling we could not tell him, ‘

This wlill become clearer from some faifly recenﬁ work in psy-
chology. This has developed a method for studying the eiementary
act on which all tacit knowing 1s based. The wider public has heard

of these experiments as exposing the machinery of hidden persuasion
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More important seems the fact that they lisolate for experimental
investigation the faculty by which we apprehend the relation bhe-
tween two events, both of which we know, but only one of which we

can tell, N
2

Following the examplé set by Lazarus and.McCleéry i%?ig#Q, psSy ~
chologists call the exercise of this féculty a pfocess 5%3%%ubcep—
tion". These authors presented a person with a iarge nuﬁ%er of
nonsense. syllables, énd after showilng certain of the syllables, they
administered an electric shock to the subJect. Presently the per-
son showed sympﬁoms of anticlpating the shock at the sight of
"shock syllables"; yet, on quéstioning, he could not iéentify them,
He had come to know when to expect a shock, but he could not tell
what made him expect 1t. He had acquiréd a knowledge simllar to
that which we have vhen we know a person by sigqs which wéucannot
tell, R

Another variant of this phenomenon was demonstrated by Erickson
and Kuethe in 1956, They exposed a- person to shock whenever he |
happened to utter assoclations to certain 'sﬁock words', Presently,
the person learned to forestall the shock by aVOiding the utterance
of such associations, but, on questioning, it appeared that he 4did
not know he was doing this. Here the subject invented a practical
operation, but could not tell how he worked it, This kind of sub-
ception has the structure of a skill, for a skill combines elemennf'u
tary muscular acts which are not ldentifiable, according to rela-
tions that we cannot define,

These experiments show more clearly than the recogniéion of

physlognomies can do,‘that we can know more than we can tell., IFor

the procedure wards off the suspilcion of self-contradiction, which
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arises when anyone speaks of things he knows and cannot tell. It
is avoided by the div;sion of roles between the subject and the
observer. The experimenter observes that another person has a
certain knowledge that he cannot tell, and 80 no one speaks here
of a knowledge that he himself has and cannot tell. .ys-:

Ve  can sum up so far as follows. In two éXPerimeﬂégg;ééﬁcep-
tion was induced by electric shock. In the first series,f£ﬁé sub-
Jecet was shocked after being shown certailn nonsensalsyllablés, and
he learnt to Expect this to happen. 'In the second series he learnt
to suppreSs the uttering of certain associations, which would evoke
the shock. 1In both cases the knowledge of the shock-producing
particulars remained tacit. The subjJect could not identify the
particulars, yet he relied on his awareness of them for anticlpat-
ing the electric shock, B |

Such is the basic structure of tacit knowing. It alvays in-
volves two things bound together by being known in fwo{different
vways. lle may call themk%he-two terms of tacit knowing. In the
subception experiments the shock-syllables and the shock-associa-
tions formed the first term and the electric shoek which followed
them was the second tefm; After the subject had learnt to connect
these tvo terms, the sight of the shogk syllables evoked the expec-
tation of a shock and the utterance ofushock assoclations was sup-
pressed in order to avold shock. .

Why did this connection remain tacit? It would seem that thisj’
was due to the fact that the subject was riveting his attention on
the electric shock. He was relying on his awareness of the shock

producing particulars only in their bearing on the electric shock.

He came to rely on his auareness of these particuiars for the pur-
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pose of attending to the electric shock,

I have spoken before of the functional way the clues to a com- |
prehensive entity are related to this ehtity. This relation is
isclated here in its elementary form., ithin a tacit knowledge
comblining two terms, we know the electric shock, forming.ﬁ%e second
term, by attending to it, and hence we know it indentifiﬁb}y. Ve
know the shock-producing particulars only by reljing on 6ar aware -
ness of themafor attending to sqmgthing else, namely the electric
shock, and hence our knowledge of them remalins tacit. Ve come to
" know these particulars as clues to thé shock without becoming able
to identify them as sugh. In the comprehensive entity formed by
the two terms of tacit knowlng, we»know the first term'only by re-
iying on our awareness of it for atéénéing to the second, viewed
as the center of the comprehen31ve entlty.

In his book on Freedom of the Will, aAustin Parrar has spoken

of disattending from certain things for attending to others. I

shall adopt a similar usage by saying that in an act of tacit know-
ing we attend from something for attendi;g fo something else; namely,
from the first term %o the second term of the tacit relation, as
the center of this relation. In many ways the first term of this
relation will prove to be nearer §o~us, the second further away from
us. Using the language of anatomy, we may call the first term
proximal, and the second term distal. It is the proximal term, e
then, of which we have a knowledge that we may not be able to tell.
In cases when there are a number of proximal terms, the distal
term may be the comprehensive entity having no concrete cénter, to
which we are attending from its parts. In the case of a human

physlognomy, we rely on our awareness of its features for attending
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to the characteristlc appearance of a face. Ve are attending from
the features to the face, and thus may be unable to specify the
featufes. Ife are félying likewise on our awareness of a8 combina-
tion of muscular acts for attending to the performance of a skill.

AT
We are attending from these elementary movements to"the;achievement

i _' ¥
of their joint purpose, and hence are usually unable toué£ecify
these elementary acts or the principle by which Wwe are comoinino

£t hem.

In myifirst analysis of ﬁacit knowingrby the example of look-
ing at my finger, I found the functional coherence_of 1ts structure
vividly reflected in the firm and constant appearancé of the per-
celved object. This phenomenal aspect of coherence was manifested
even more strlklngly by the percentﬁal innovatlon of learning to
see rightly through inverting spectacleg. The appearance of the
expgrimental setting--composed of the nénsensekéyllables and the
electric shocks--undergoes a more subtle change, when ve learn to
anticipate a shock, our expeétation of it which at first had beén
vague and uncertain, becomeés sharply fiﬁctuating; 1t suddenly rises
at certain moments an? subsides between them. So we may say that,
even though we do not learn to recognise the shock syllables as
distinct from other syllables, we.do become aware of a shock-syl-
lable in terms of the apprehension it evokes in us. In other words,
vie are aware of seeing these syllables in terms of that on which.ﬁé‘
are focussing our attention, which is the probability of an elec-
tric shock, Thus also, in the case of a physiognomy, we are aware
of its features in terms of the physiognomy we are 1ookihg at and

In the exerclse of a skill, we are aware of its several muscular

moves 1n terms of the performance to which we are attending.
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We can see here how intangible quélities may appear as tokens
of deep unspecifilable structures, How we can read a character in
a face or a posture and meet 1In a person's presence all that we
know of his past. This will be seen to supply theymechanism by

6"“:

whidh we know another mind. Ve see re-appearing here,al$o for a
moment the original problem of our enquiry. We recognlgg that the
logical position of a theoretical image in science 1s that of a
comprehensive entity to which we are attending from its particulars,.
This 1s how iﬁ such an Iimage we are aware of a coherence that is a
token of reality.

There 1is a significance in the relation between the two terms
of tacit knowing which combines its functional and phenomenal as-
pects., Uhen the sight of certain syfigbles makes us expect an
electric shock, we maj say that they signify fhg approach of a
shock. This is fheir meaning to us. Therefore,-wgen shoeck syl-
lables arouse an apé;ehension in us, without ocur being able to
ldentify the syllables which arouse it,; we know these syllables
only in terms of theilr meaning. It is'their meaning to vhich our
attention is directed; it is in terms of thelr meaning that they
‘entér into the appearance of that.Eg which we are attending from
them. u

We could say, in this sénse, that a characteristic physiognomy
is the meaning of its feabtures; whiech i1s, in fact, what we do sé;
when a physiognhomy expresses a particular mood. T§ 1dentify'a
physlognomy would then amount to relying on our awareness of its
features for attending to thelr Joint meaning. This may sound far-

fetched, because the meaning of the features is observed at the same

spot where the features are situated, and hence it is difficult to
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separate mentally the features from their meaning. Yet, the fact
remains that the two are distinct, since we may know a physiognomy
without being able to specify.its particulars.

To see more clearly the separation of a meaning from that which

R By

has this meaning, we may watch the use of a probe to-g;§§%%§ a
cavern, or the way a blind man feels his way by_'tapping::ﬁl%&nd with
a stick. Anyone using a probe for the first time will feél its
impact agalnst his‘fingers and palm. Dut as We learn to use a probe,
or to use a stick for feeling our way, our awareness of its impact
on our -hand is transformed into a sense éf its point touching the

object we are'exploring. Thus our interpretative effort transposes

our meaningless feelings into meaningful ones, and places these at

some distance from the original feelihgg. Wle become aware of the
feelings in our hand in terms of their méaning located at ﬁhe far
end of tﬁé probe or stick, for it is To this end ﬁhaﬁ we are éttend—
ing. Thls happens also when we learn to use a tool, We attend to
the meaning of its impéct on our hands in terms of 1its effects on
the things to which we are applying it and thus make these effects

increasingly meaningful. Ve may recognise in this the semantic

powers of tacit knowing,

The way the skilful use of a tddl;or probe makes us feei the
meaning of their lmpact on our hand at the far end of these iInstru- .
ments, reflects a general tendency for meaning to be displaced awa§
from us, This is in fact my Justiflcatlon for uslng the terms. !'prox-
imal'! and ‘'distal! to describe the first and the second term of
taclt knowlng. ) l

Let me return, with this in mind, to the mechanism of visual

perception. I have mentioned the well known fact that the way we
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see an obJject is mainly determined by our awareness of certain
events 1nside our body, which we cannot feel in themselves. Ve are
aware of these processes inside our body in terms of posiltion, size,

shape and motion of an obJect, to which we are'attend¢ng’ In other

1,!‘

words,;we are attending from these internal processes hi E;é quall-~
tles of things outside. These qualities are what those igternal

processes mean to us. . The transposition of bodily experiences into
the percépﬁién of things outside, may appear then as an instance of
the transpésition of meanling at a distance which we found present 7
in all técit knowing, and, most strikingly, in the use of tools and

probes,

.. It may be thought that the feelings transposed in perception
differ from those transposed in the usémbf tools or probes, by

- being hardly noticeable before thelr transposition. An answer--or

at least part of an anéwer--is to be found in expefim;nts extending
subception to sublimingi stimulli, - Hefferiine and collaborators have
observed (1959) that when spontaneous muscular twitches, unfelt by
the subject--but observeable by a million-fold amplification of

their action currents--were followed by brief cessation of an un-
pleasant nolse, the subject responde@ by increasing the frequency

of the twifches and thus silencing thé.noiselfor a 1oﬁger-time.
Experiments carried out during the past decade in Soviet Russia have -
shown this phenomenon in a different manner. (Razran -1961) When “
an internal stimulus, which the subJect cannot notice in 1tself;-
such as the inflating of a rubber ball in the intestinal canal--is
repeatedly followed by a reward or punlishment, the 1ﬁferna1 stimulus

wlll come to arouse an antlcipation of these events. Ve héve here

a process similar to that which I have postulated for explalning



that in the act of ﬁerception we become aware of subliminal events
inside our body in the way we see things outside,

This view of perception aé a transposition of feelings—mlike
that observed in the use of. probes and in the process -of subceptlion--

""-J-‘- ‘, '

is borne out by the fact that the capacity to see e;terqal.?bjects
“1s acquired, like the use of probes and the feaﬁs of subé;;tion, by
an effort of learning which can be laborious. N a

| Modern‘philosophers, like Ryle, have argﬁed that perception
does not involve projection, since we are not previously aware of
the intérnal processes which we are supposed to have projected into
the qualities of things perceived. Dut we now have established that
projection of this very kind is present_in various instances_of
taclt knowing. Moreover, ﬁhe fact théf’wé do not originally éense
.the -internal processés in themselves, no& appears irreievant.

I Wbuld venture, therefore, to extend the scépe’of tacit
knowlng to include thé\neural traces in the cortex of the nervous
system., This would place events going on inside our brain on the
same footing és the subliminal twitches operated by Hgfferline's
subjJects. The relation of mind and bhody becomes then an instance
of the relation between the two terms of tacit knowing. Such a
hypothesis does not explaln how peréeived sights, or any other states
of consclousness, arise in conjJunction with neural processes., It
merely applies the principle that wherever some procéss in our bod;
glves rise to consclousness in us, our tacit knowing of the prdcess
wlll malke sense of 1t in terms of an experlence to which vie are
gttending.

This conceptlion of the way'the bedy participates in the act of

perception, can be generalised to include the bodily roots of all
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knowledge and thought. It throws light then on the peculiar knowl-
edge we have of our body by living in it.

Our body is the only collection of things which we knoﬁ almost
exclusively by relying on our awareness of them for Qttending to

‘wj

something else, Parts of our body serve as tools for obﬁeﬂging
robjects outside us and for manipulating these for purposeémof oux
own, Every time we make sense of the world we rely on our tacilt
kﬁowledge of+impacts that the world makes on our body and of the

response of our body to these impacts. Such is the exceptional

position of our body in the universe.

I have described how we learn to feel the end of a tool or a,
probe hitting things outside. tle may regard this as the transforma-
tion of the tool or probe 1nto a sentient extension of our body.

Dut our awareness of our body for attending to things outside it
suggests a wider generallsation of the feeling we'ﬁa&e of our body.
Whenever we are using certain things for attending gggm them to
other things {(in the way we usually use our own body) these things
change thelr appearance. They appear to us now in terms of the
entities to which we are attending ffom them, in the Same way as we
feel our own body in terms of things outside to which we are attend-
ing from our body. In this sense we can say that when we make some

things function as the proximal term of tacit knowing, we incorpo-

‘-F

rate these things in our body--or extend our body to include them.’
Let me show you at a glance the world-wide éonsequences of'this
conclusion. We make a thing function as the proximal term of a |
comprehensive entity whenever we see it as part of aawhole. We have
analysed many instances of this kind: the seeing of a solid body,
the discovery of relativity, the identification of physiognomles,
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the practice of skills, We could apply our present conclusions to
all these, but I want to throw a quick glance over wider flelds.
Diology studies the shapes of living things and the way they grow
into these shapes from germ cells; it describes the. Qrgans of living
things and explains the way they function; it explores tﬁé motor
and sensory functlons of animals and thelir intelligent performances.
All these are comprehensive entlities, Morphology, physiology,
animal psycﬁologyuwthey all deal with comprehensive entitles. The
only way to know them is to comprehend the coherence of their parts.
The structure of tacit knowing requires that we'méke these parts
function as proximal terms, in the way we make our body function

for handling things outside. It requires that, in this sense, we

interiorise these things in order to atéend from them to the com-

prehensive entity which they form. We must dweil in them, and not

observe them in themselves, 1f we are to be aware of thelr bearing
on the entities to whi;h they belong., Only thus can ve ﬁnderstand
the way these comprehensive entities rely‘on their parts for per-
forming thelr functions,

This adds another important feature to the structure of tacit
knowing. It tells us what 1t 1s a knowledge of. Ve may call this

1ts ontological aspect. I look forward to showing you as I go on

in these lectures that tacit knowing 1s in fact the sovereign in- R
strument for establishing the existence of comprehensive entitiesf
and understanding their structure. A% the same time, lookling back
on the process of sclentific discovery, we can see 1t confilrmed
here that in tacit knowlng we have found a means of éstablishing

coherence that clearly bears on reality.
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Let us realise now the peculiar positlion at which we have ar-
rived. We have seen the way tacit knowing establishes coherence
by the powers of perceptlon, conceptuallsatlon, speculative lmagina-
tion and skilful effort. Compare this way of getting ﬁo know things
with the acquislition of knowledge by a process of explioit -inference.
In both cases there are two terms lnvolved. The two terﬁs.of exX-
plicit reasoning are its premlses and its conclusions, those of
tacit knowigg are its proximal and'its distal térms. Explicit rea-
soning subjects explicit premises to formal operations and thus
reaches explicit conclusions, Tacit knowing leads from its proximal
term to its distal term by relying'on the first for attending to |
the second; it brinvs to bear the proxlmal on the distal and es-

‘tablishes the latter as the meaning of- the former, This is not done

by a formal operation but by a process of integration strivinv for
understanding., Nor is 1ts result a conclusion that can be detached
from 1ts loglcal antecedents: when proximal things come to be un-
derstood as particulars of an entity tofwhich they contribute, we
remain aware of them 1n terms of this entity.

Explicit inference 1s the ideal of critlcal reason, for 1t is
open to indefinitely repeated re-examination, bit by bit. You can
scrutinise each of the premises Iin turn, and likewise the several
operations by which you derived your result from them. A refurn to
the antecedents of an act of comprehension is much more difficult .© ”
and uncertain. It involves an analysis of tacltly known particulafs,.
which--as we have seen--may not be 1dentifiab1e, and also the revis-
ing of an act of integration, guided by undePinable harmon*es An

explicit inference can therefore be refuted by bringing up new

evidence against it, while a tacit interpretation of clues, may not
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be shaken by facts that conflict with it. We may actually know a
perception to be illusory, and yet find that our eyes continue to
present 1t to us.

Science has set us an ldeal of critical exactitude which would
N s'"—"@"' e
eliminate such hazards and this ideal may well seem t® représent
: At

our Iintellectual duty. I'or the immense superiority of hﬁman intel ~
ligence over that of the animal is due entirely to our cabacity for
explicit thought. Jean Plaget confirms the ideal of expliclt infer-

ences 1n his Psycholologie de l'Intelligence and other writings,

when he demonstrates the growth of intelligence in maturing children
in térms of the replacement of senso-motoric knowing by formal
operations of the mind, He calls.tbigha development fiom irrever-
sible mental acts to reversible modeS'Gf inference, So taken 1s
the great master by this growlng mechaniéal efflclency of ﬁhe mind,
that he fails to deal with the fact that the irreversible acts of
the mind include all its creative functions. |

Most writers on scientific knowledge express a similar prefer-
ence for expllicit thought by refusing to deal with the tacit process
of discovery, which they assign to psychology or sociology. Dut I
cannot see how a theory of knowledge can ignore the main process by -
which new knowledge is obtained. . It is to perform Hamlet without
the prince, .For scientlflc opinion awards i1ts highest prize to R
feats of originality, that a restriction to expliclt processes would
exclude from the study of sclentific knowledge.

I cannot deal with thils conflicet here, It is but a symptom of
the universal tension between a triumphant lucldity attacking
theoretlically defenceless intangible realities. All my writings ave

but an attempt to resolve this fateful tenslon, and the issue still
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remains in the balance.
Dut we have some results to carry forward that will bear on

this problem. I shall survey them under five headings.

1) PFunctional structure of tacit knowing. We pgssess an

el
§oomd

experimentally verifiable capacity for attending gggggbﬂgégging to
another. The proximal term in this relation might be knbyn only
tacitly, that 1s, by relying on our awareness of it for aétending
to the dist&l term;, or else to an entity comprehending both térms‘
A proximal term may be subliminal; 1n any case; not identiflable,.

This 1s how we can know more than we can tell.

2) Semantic and phenomenal aspects. Taclt knowing lends a
meaning to the proximal term of which we are aware in the appearance
of that which 1t means, be this the aistal term or the comprehensive
entity formed or recognised by the act of tacif;knowing. There are
important instances when a large number of particﬁlafs function
proximally as clues tghtheir Jéint meaning, This c¢oherent whole is
then their distal term; 1ts harmonious appearance 1s token of its
reality, We have seen perceptual Innovations, conceptual reforms
and scientifilc discoveries'made by such a process. This seems to

be the general structure of creative mental acts.

3) Indwelling. As we live in ouf body, we know 1t principally

by attending from it fo things outside. Hence we may be said to R
vse proximal terms when attending away from them, as ve use our b5&y;
and hence also the meaning of proximals tends to be displaced away
from us. To understand a complex entity, like a living ﬁeing, is

to interiorise its particulars with a bearing on the comprehensive
functions of the living being.

4) Intuition. Since the coherence which equals a discovery 1s



' 25
achieved by a tacit integration, many of the clues on our awareness
on which we rely for making that discovery may not be identifiable.

Tacit knowing will tend %o reach concluslions in ipgnorance of the

steps employed. This 1s the process commonly: known as Antuition.

.— """"H‘d

We can see now that this faculty is experimentally demonstrable. It
h i

is not particularly mysterious and certainly not infallible. The

traditional association of 1ntuition with infallibility is profound-
ly misleading.

5) Personal knowledge. The personal acts by which alone tacit

knowledge can be acquired can all be derived from the way taclt
knowledge 1s established by indwelllng, Therefore, since all our
knowledge; being rooted in our body,. Q¢pends on the contributions
of tacit coefficlients, we shall have to abandon the conception of
strict scientific detachment and seek to establish insteadla truer
ideal of knowledge, which would accept indwelling'aé the universal

principle of knowing.k



