Chapter X

REFLECTIVE, UNDERSTANDING

Like the acts of direot and introspective understanding,
the aot of reflective understanding is an insight. As they meet
questions for intelllgence, 1t meets questions for reflection.

Aa they leed to definitions and formulations, 1t leads to judgments.
As they grasp unity, or system, or ideal frequency, it graaps the
sufficlency of the evidence for & prospective Judgment.

When Archimedes shouted his Eureksa, he was aware of a
significunt addition to his knowledge, but it is not likely thet
he would have been sble to formulate explicitly Just what a direct
insight is., Similarly, we perform acts of reflective understanding,
we know that we have gragped the sufficelency of the evidence for
a judgment on which we have been deliberating, but without pro-
longed efforts at introspective analysis we could not say just what
ocours in the reflective insight. What we know is that to pronounce
judgment, without thut reflective grasp ia merely to guess; aguin,
what we know 1o that, once that grasp has occurred, then to refuse
to Judge 18 Just silly.

Acoordingly, the present section will be an effort to
determine what precisely 1s meant by the sulflcisncy of the evi-
dence for a progpective judgment. There 13 presupposed a quedtion
for reflaction, "Is 1t s0?" There follows a Judgment, "It is so."
Between the two there is o morsholling and weighing of evlidence.
But what are the scales on which evidence is weighed? What does evidence

have to weigh, if one 1s to pronounce a "Yeg" or a "Ho"?
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Unfortunately, the more complex judgments become, the more
somplex 1a the anelysis of the grounding act of reflective under-
standing. The whole answer cannot be given at once and partial
angwers are lnoomplete, Hence, we shall begin from a very general
gstotement und then illustrate its meening from the form 6f deduct-
ive inference. WNext, we shall turn to the concrote judgments of every
day 1ife, and consider in turn concrete judgments of fect, judg-
ments on the correctness of Insights into concrete situations, ond
finally the ccourrence of analogies and generalizations. In the
third place there will be considered the judgments of empirical
science, the redical difference of such judgments from those of
ordinery living, the nature of sclentifle generalization and
verification, and whot is meant by the probability of scientifio
opinions. Fourthly, analytic propositions and principles are dis-
tinguished and their criteris investigeted. Fifthly, the nature
of mathematicel Jjudgments 1s considersd., Finally, we mey add that
philosophie Judgments sre not dreated in this chupter, for they can
be examined satisfaoctorily only after further elements in the pro-

blem have been set forth.




1. TiE QENTRAL FORM OF REFLECTIVE INSICHT

To gragp evidenas as sufficient for a prospective Judg-
ment 18 to grasp the prospective judgment as virtually uncondi-
tioned.

DMatinguish then, between the formally and the virtually
uwnoconditioned, The formally wnconditioned hus no conditions what-
ever. The virtually unconditioned has conditions indeed but they
are fulfilled.

Accordingly, & wirtually unoonditioned involves three
elements, namely: 1) a conditioned, 2) a link between the con-
ditioned end its conditions, and 3) the fulfilment of the con-
ditions. [eiuce, a prospective Judgment will be virtually un-
conditioned {f 1) it is the conditioned, 2) its conditions are
known, and 3) the condltions are fulfilled., 8y the mere fact that
& question for reflsction has been put, the prospective judgment
i8 a conditioned: it staands in need of evidence sufficient for
reasonable pronouncement, The Punctlon of refleative understand-
ing is to mest the yueation for refledtion by transforming the
prospuactive Judgment from the status of a conditioned to the
atatus of a virtually unconditioned: and reflective understanding
effects this transformation by grasping the conditions of the
conditionsd and their fulfilment.

Sueh 1s the general scheme and we proceed to illustrate it
from the form of deductive inference., Where A and B each stand

for one or more propositions, the dedustive fom is:
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It A, then B
But 3,
Therefore B

For inatangca:

-

If X 18 materiel and alive, X is mortal
But men are material and alive.
Therefore, men are mortel,
Now the conelusilon is & conditioned, for an argument is needed
to support it. The major premise links this conditioned to its
conditions, for it affirms, If A, then B. The minor premise pre=-
gents the fulfilment of the conditlons, for it affirms the ante-
eedent, A. The functlon, then, of the form of deductive inference
fa to exhibit a conclusion as virtually unconditioned., Reflect-
ive insight graapa the pattern, and by rational oompulsion there
follows the judgment.

Howover, dednctive inference esnnot be the bhasic case of
Judgment,, for 1t presupposes other Judgments to be true. For that
reagon we have sald that the form of deductive inference is merely
& clear illustration of what i3 meant by grasping a prospsotive
Judgment as virtually unconditioned. Far more general than the
Torm of daductive inference 1g the form of reflective instight {t-
gelf. If thers i3 to bo a deduction, the link betwsen the condition-
ed and its conditions must be & Judgment, and the fulfilment of
the conditions must be & further Judgment., But judgments are the
final products of cognitional process., Before the link between
conditioned and oconditions appears in the aot of judgment, it exist-

ed in a more rudimentsry state within the cognitional procass itself.




469

Befors the fulfilment of conditions eppears in another act of
Judgment, it too was present in & more rudimentery stete within
oognitional process. ‘The remarkable fact above reflective insight
i3 thet it onn make use of those mors rudimentary elements in cog-
nitional proceass to reach ths virtually unconditioned. Let us now

gae how thias igz done in varilous cngses.

2. CONCRETE JUDGMINTS OF FACT

Suppose & man to return from work to his tidy home and to
f£ind the windows em&shed, smoke in the air, and water on the floor.
Suppose him to make the oxtremely restrained Judgment of fact: Some-
thing happened. ‘The question 1s, not whether he was right, but how
he reached his affirmatiox.

The conditioned will be the Jjudgment that something happened.

The fulfilling conditions will be two seta of datae: the
remembered data of his home a8 he left it in the morning; the pre-
gent date of his home as he finds 1t in the evening., Observe that
the fulfilling conditions are found on the lsvel of presentations.
They are not judgments, as is the minor premise of sylloglsm., They
involve no questions for inteliigence nor insights nor conceptas,
They lie aimply on the level of past and pressnt experience, of
the occurrence of acts of seeing and smelling.

The link between the donditioned and the fulfilling con-
ditions is s structure immenent and operative within cognitional
process. It 13 not a judgment. It i3 not a formulated set of rcon-
cepts, suoh asz a definition. It is simply a way of doing things, a

procedure within the cognitional field,




470

The general form of all such struetures and prooedures hea
already boen outlined in terms of the three levels of presentations,
intelligence, and reflection. Specializations of the general form
mey be exemplified by the clmssical and statlsticsl phsses of empir-
ical methoad, by the nobion of the thing, and by ithe differences
between doegoription and eoxplanation. However, suoh accounts of the
general form and ita specializations pertain to introspective anae
lfais. Prior to such an investigation and formulatlion, the struc-
tures and procedures exist and operaste; nor, in general, do they
operate any better because the analysls has been effected.

Now, 1in the particulor instunce under conslderation, the weary
worker not only expsriences present data and rscalls different deta
but by direct insights he refers both sets of data to the same set
of things which he calls his home. The direct insight, howsver,
fulfils a double function., Hot merely are two flelds of individual
data referred to one identical set of things but o second level of
cognitional process is added to & first. The two together contain
a gpecific structure of that process, which we may name the notion
of knowing change. Just as knowing & thing consists in grasping an
intelligible unity-identity-whole in individual data, so knowing
change consists in grasping the seme ldentity or identities at
different times in different individusl date, If the same thing
exhibits different individual data at differsnt times, it has
fhanged. If there ccours a chenge, something has happened. But
these are statements. If they are affirmed, they are judgmeats.

But prior to beilng either statements or Judgments, they exist aa
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unanalysed strustures or prosedurss immanent and operetive within
cognitionnl process. It is such a structure that links the condi-
tioned with the fulfilling conditions in thse concrete judgment of
fact,

The thres elements have been assembled. 0On the level of
praseniations there are two 3sets of data, On the level of lntelli-
genoe there 13 an insight referring both sets to the same thinga.
Wilien both lewvels are tuken together, there is involved the notion
of knowing chonge. Reflactive understanding grasps all three as a
virtually unconditioned to ground the Judgment. Something heppened.

While our illustrative instence was as simple 83 it could
be, sbill 1% provides the model for the analysis of more complex
inastances of the concrete judgment of fact. The fulfilling cone
ditlons may be any combination of data from the memories of 8 long
life, and their acquisition may have lavolved exceptional powera
of obsorvation, The cogaitional structure may suppose the cumula-
tive development of understanding exemplified by the man of exper-
ience, the specialist, the expert. Both complex data and a complex
strusture ﬁay combine to yleld s virtually unconditioned that in-
trospective analysls could hardly hope to repreduce acourately and
convinoingly. But the gzeneral nature of the concrete judgment of
fact _would remain the same as in the simple oase we considered.

Towever, the reader probably is asking how we know whether
the insights that constitute the plvot of such atruoturss are

themselves aorrest. To this point we have now to turn.
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De INSIGITS INTO CONCRETE SITUATIONS

Direct snd introspective insighta arise in responss to an
fnquiring attitude. There are data to be wunderstood; inquiry seeks
understanding; and the Ilnalght arises as the relevant understand-
ing. But a mere bright idea is one thing, and e correot idea 1s
another. How do we distinpulsh between the two?

The queation is asked, not in its full generality but with
regpact to concrete situations that diverge from our expectations
and by thet divergonce set us a problem. ‘Thus, to retain our former
11lustration, the man on returning home might have said: There
hes bsen a fire., Since any fire there might have been, was extin-
guished, that judgment would suppose an insight that put two end
two together. Our question is on what grounds such an insight
¢ould be proncunced correct.

Pirast, then, observe thet ingighta not only erise in angwer
to questions but also are followed by further questions. Observe,
moreover, that sich further questions are of two kinds. They may
stiok to the initisl issie, or they may go on to raise diatinet
igsues, What storted the fire? Where ls my wife? Observe, third-
ly, that the treansition to distinet issues nay result from very diff-
ersnt reasons; it may be because different interests supervene to
draw attention elsewhere; but it may also be because the Initial
issue 1s exhausted, because about it there are no further guestions
to be asked.

Lot ua now distinguish betwesn vulnerable snd invulneradle
insights. Inaights are vulnerable when there are further questions

to be asked on the same issue., [For the further questions lead to
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Purther insighta that eertainly complement the initial insight,
that to n greater or less extent modify its expression and impli.
cationa, thnt perhaps lead to an entirely new slant on the issue.
But when there are no further questlions, the inalght 13 invulnerw
ghla. Jor it is only through further questiona that there srise
the furthor inaights thnt complement, modify, or reviae the initiel
approach and explanation,

Now thia reveals a law immenent nnd operative {n cognitional
prosess. Prior to our conceptuel distinction between correot and
mistaken insights, there ig an operational distinetion between
invulnerable and vulnerable insighta. hen an insight meets the
issue sguarely, when 1t hits the bull's eye, when it settles the
matter, there are no further questions to be asked and so there are
no further insights to challenge the initial position. But when the
isaue 18 not met squarely, thero are further questions that would
roveal the unsatisfaectoriness of Lhe insight and would evoke the
further insights that put =2 new light on the matter.

Such, then, is the basic element in our solution, The
link between conditloned and its conditions i3 n law immenent and
operative in copgnitional process. The conditioned is the prospect-
ive judgmont. This or that direct or introspective insizht is
gorrect, The immenent law of cognitional process may be formulated
from our analysis. 35uch an insight is correct, if there are no
further, pertinent questionas.

At once it follows that the conditions for the prospective
judgment are fulfilled when there are no further, pertinent

queations.
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Note that 1t 1s not enough to say that the conditions are
fulfilled when no further questions occur to me. The mere abgence
nf further questions in my min! ean have other causes. My intellect-
ual ocuriosity may be stifled by other interests. My emgerness to
satiafy other dri?es may refuse the further yuestions a chance
to emerge. To pass Julgment in that case is to be rash, to leap
before onc looks.

As there is rash judgment, 8o slso there 1s mere indecision.
As the mere absence of further queations in my mind 13 not snough,
g0 it is too much to demand that the very possibility of further
questions has o be sxcluded. If, in fact, there are no further
questions, then, in faoct, the insi;ght is invulnerable; 1f, in fact,
the insl ght ts invulnerable, then, in fact, the judgment approving
it will be correct.

But how is one to strike this heppy balance between rash-
negs and indeoctaion? !ow is one to know when it 1s reached? Were
thera some simple formule or recipe in answer to such queations,
then men of good judgment would be produced at will and indefinite-
ly. All we can attempt is an analysis of the main fagtors in the
problen and an outline of the general nature of thelr solution.

In the first place, then, one has to give the further
queations a change to arige. The sesd of intellectual curlosity
has to grow Lnto 8 rugged tree to hold its own azainst the desires
and fears, conatilons and appetites, drives and interests, that in-
habit the heart of man. Moreover, the every insight has its retinue of

preguppositions, implications, and applications. One has to take

A
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the ateps nseded for that retinuo to come to light. The pre-
suppositions and implicetions of & given inmight have to knit
socherently with the presuppositions and implications of other
insights. Its possibilities of conerete applicution have to enter
into the field of operntions and undergo the test of succeas or
failure, I.do no% measn, of course, that conorete living is to
pursue this logical and operational expansion in the explicit,
deliberate, and elaborate manner of the acientific investigator.
But I do mean that asomething equivalent is to be sought by
intelleatnal alertness, by teking one's time, by talking things
.ovor, by putting viewpoints %o the tesat of action,

In the sscond placs, the prior issue iz to be noted., Bew
kind the theory of correct insights, there 13 a theory of correct
problems. It was to dodge thig prior issue that we supposed a
conerete altusation that diverges fxrom our expectations and by that
divergence defines & problem, In other words, thore has been pos-
tulated an inquirer that understands tie background of the situa-
tion and so knows what is to be expected; there also has been
postulated a probiem that exlsts, that 1s ncourately defined by
the divergence of the gituation from eorreet sxpectations, that in
turn provides a definition of the pertinence of any further
queations.

Now this amounts to saying that good judgment about any
inaight has to rest on the previous asquisition of & large num=-
ber of other, connected, and correct insighta. But before attempt-
ing to break this viclous cirale, let us assure ourszelves of the

fact of {ta existence. Chlldren ask endless juestions; we have ng

i —
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doubt about their intellsctual osurlosity; but so far from oredit.
ing them with good judgment, we do not suppose them to reach the
age of ronson before thelr seventh year, Young men and women have
the alertness of mind that justifies their orowding 1nto schools
and uni versities, but the law doubts the soundness of thelr judg-
ment ond regards them as minors, while Aristotle denied they hed
cnough experisnce to study ethies with profit. Nor 1s thers mere-
1y the inftial difficulty of acquisition but, as well, there is the
subsequent necessity of kesping in touoh. The man that returna to
a field of commerce or industry, to & profession or a milieu, in
which once he was completely at home, may try to carry on from
where he left off. But unleas he leerns to be more wary from mis.-
takes and minor ineptitudes, he 1s merely inviting blunders aend
disaster. Good judgment about concrete insights presupposes the
prior acquisition of an organized set of complementary insights,
In the third place, then, there ia the process of learning,
It 1g the aradual acquisition and accumulation of insights bearing
on & single domain. During that prooess one's own Jjudgment is in
abeyance., It is belng developed and formed but 1t has not yet
reasched the meaturity needed for its independent exercise, Wor the
gradusl sequisition and accumulution of insights are not merely a
matber of advanecing in direct or introgpective understanding. At
the sume time, intellectual curioasity is asserting 1tself against
other destres. At the same time, the logionl retinues of presup-
positions and implications of esch inmight ere deing expanded
elther to conflict ond provoke further questions or alse to mesh

into coherencs. At the seme time, operational poasibilities are
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enviaeged to he tested in thought experiments, to he contrasted
with actual practlce, to be executed lan ventures thet graduslly ine
orease in moment asnd goope to enlighten us by fellures and to gen-
erate confidence through success.

So 1t is the process of lesrning that breaks the vicious
oirels, Judgment on the correctness of insights supposes the
prior aoquisgition of & large nusber of correct insighta. But the
prior inslghts are not correct becsuse we judge them ${o be core
rect. They ooour within a self-correcting process in which the
shortoominga of euach lnalght provoke further questions to yleld
coeplementary insights. Morsover, thiis self-torrecting process
tenda to a linmit, Ye become familivr with conerete sgituations;
we know what to expect; when the unexpected occurs, we can spot just
what happened snd why and what can he done to favour or to prevent
such & recurrence: or, 1f the unexpected 13 quite novel, we know
enough to recomnence the process of learning und we oan recognize
wlen, once more, that self-correcting process resches its limit in
Faniliarity with the concrete situation and in easy mastery of it.

In the fourth place, rashness and indecision commonly heve
& basis in temperament. Apart from occasional outbursts, thot we
view ag out of charaoter, the rash nsn nearly always is quite sure
and the indecisive man regularly is unable to meke up his mind, In
auch cages it 1s not enough to point oub that learning is a sslf-
correcting prodess that tends to & limit or thoi, while the limi%
i85 not marked with a lebel, still its attuinment i3 revealed by
a habitual abllity to know just what Is up. TFor unless a special

effort is mede to cope with temperament itself, the rash man
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oontinues to presume too quickly that he has nothing more to learn,
and the indeeisive man continues to auspect that deeper depths of
ghedowy pogsibilities threaten to invalidate whet he knows quite

well,

Finally, note that we leave to another ocoasion a dis-

" ouasion of the philosophio opinions that no one ever ¢cen be cerw

tein. Our immediate purpose 1s to explain the fasts. Humen judg-
mnts and refusals to judge oseillate about & central meen, If
the pree¢iso locus of that divide ¢an hardly be defined, at least
there are many polnts on which even the rash wonld not venture to
pronounce and many others on whioh even the lndeciaive would
not doubt. What, then, 1y the general form of sush gertitude of
ignorance and such certitude of knowledge?

fur answer is in terms of the virtually wunconditioned,
There oceurs a raflective ingight in which at once one grasps
1) a conditioned, the proaspective Judgment that a given direct or
introspective insight 13 correct, 2) a link between the sonditioned
and 118 conditions, and this on latrospective anelysis proves to
be thet an insight is correct if it is Invulnersble and it {3 in-
valnerable Lf thers are no further, pertinent questions, and 3)
the fulfilment of the conditions, namely, that the givon insipht
does put on end to further, pertinent questioning and that this
ocours in o mind that is alert, femiliar with the noncrete

situation, and intellesctually master of it.
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4. CONORETE, ANALOGIES AND GENERALIZATIONS

Two brief corollariea have to be drawn.

An argument from anslogy assumes that some concrete
situation, A, 18 correctly understood., It argues that asome other similar
situntilon, B, i8s to be understood in the ssme fashion,

A genoralization makes the same assumption to argue that
any other similor situantion, X, is to be understood in the seme
f'ashion.,

In hoth cases what is at work is the law, immanent énd
operative Iin cogniﬁional process, thet similars are similarly
understood. Unless there is n significant difference in the data,
there cannot be a differense in wnderstanding the date. This
point has alroady been msde in discuseing the heurisiic procedure
of the olagsiocel phage of empirlcal method. (learly enough, it
holds not nmerely for regnlarities, rules, laws, correlations but
algo for ideml frequencies and for things. A second loock does not
necessarily mean one is looking at & sscond thing. A second actual
frequency does not necessary mean that one will establish a
second ideal frequency. Tor there 1o e & second thing or 8 second ideal
frequency an appropriate difference in the date has to be suppos
ed,

In the simplest possible manner then, our snalysis resol-
ves the so-ocalled problem of induction. It makes the transition
from one particular cage to another or from a particular onse to
the general caese an almost automatic prosedure of intelligence.

We sppeal to analogles and we generalize because we cannot help

° )




understanding similars similarly. This solution, bs it noted,
squares with the broad fast thet there is no problem of teeching
men to generalize. There 1s & problem of temching them to frame
thelir generalizetions ascurately; indeed, the whole point of the
analogy la that it ahsolves one from that conceptusl tegk and the
complexitiea it involves. There 18, above all, a problem of pre-
venting men from generalizing on insufficlent grounds, and very
eaglly such grounds are merely putative.

Por if our view mekes generalization an easy matter, 1t
also elips the generalizerts wings. ‘There must be a correct in-
sight with respect to the bagic situation. Before sinilsrs can
be similarly understood, there 13 needed an uect of understanding;
and 1f that act 1s mistaken in the flrat inatance, it will be
equally migtaken In the second. But, as we have asen, to know
one's insights ure correct presupposes a process of learning end
the ettainment of familiarity and mastery. Jurther, the analogous
or the general gsituation muat be similar, If there is any signifi-
cant dissimilnrity, then further, pertinent questions arlse to
complement, to modify, perhaps to revise the busle insight,
Finally, and this is the real catch, what differences are signi-
Picant? My famlliarity and mastery of the initial situation enables
me to tell whether further questions there are pertinent. Anothurts
familiarity and mastery of the analogous situation would enable him
to tell whether further guestions are pertinent in thet siturtion.
But unleas tho two situations sre similer in all respects, my
familiarity with one does not enable me to tell whether or nof

further questions arise when my insight is transferred to the other.
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To conolude, analogy and generalization are essentlially
valid procedures. But when their basis 14 an insight into 2 oon-
orete situation, the conditions of their proper use can become
o stringent as to render them almost useless. It i3s this fact
that grounds the suspicion with whiech men greet srguments from
anelogy and generalizations. But, at the same time, there is a
sompensating fastor that arises from human collaboration in the

process of learning. To this we have now to turn our attentlen.

be COMIMON 3ENSE

Common sense is that vague name given to the unknown
gource of & large and floating population of elementary judgments
whioh everyone makes, everyone relies on, and almoat everyone
regards as obvious eand indisputable. Though some repetition will
be involved, three points, I think, call for our attention: 1) ths
gourge of these judgments, 2) their proper object or field, and 3)

their relation to empirical science.

5.1 THE S0URCE OF COMMON-SENZE JUDGMENTS

The proximate ground and source of common~sense judgments lie
in the procedures just described of concrete judgments of faet,
Judgments on the correctness of insights into concrete situations,
and concrete analogies and generalizations. The remote source is
more complex. One has to envisage these procedures carried out,
not by laolated individuals, but by members of fomilies, of tribes,
of nations, over the face of the e?rth for generation after gen-
eration., One hes to take into account the diffusion of judgments

by communieation and their transmission by traditions, Finally,




one has to note that there results not merely en enlargement but
also a unifiocation and trensformation of the self-correoting
prooess of learning.

If I may repeat myself, besldes the hard way of finding things
out for oneself, there is the comparatively easy way of learning from
others, Archimedes hed to rack his brains to discover what every mchool-
boy can be taught. For teaching 18 & vast aocceleration of the
process of learning. It throws out the c¢lues, the pointed hintm,
that lead to {naslghts; it eajoles attention to remove the dis-
tracting images that obstruct them; it puts the further questions
that reveal the need of further insights to complement and modify
and transform the acquired store; 1t grasps the seriation of acts
of understanding to begin from the simple and work towards the more
oomplex, But what iz done explicitly and deliberately by profession-
al teachers, algo 1s dons impliecltly and uncoasclously by parents
with thelr childresa and by equals among themselves. Tolking i{s A&
bagle humen art; by 1t esoh revesls what he knows and provokes
from others the further questions that direst his attention to
whet he had overlooked. More general and more impressive thsn
talking is doing: deeds excite our admiration and stir us to emu-
lation; we watch to see how things are done; we experiment to see
if we gan do them ourselves; we watoh again to discover the over-
aights that led to our failures, Thus it 1s that what anyone dis-
covers pasaes into the posseasion of many, to be checked egainat
their experience and to be confronted with the test of thelr fur-
there questions. Thus too it 13 that the discoveries of different

individuals enter into single, cumuletive series; that the later
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presupposes and improves upon the sarlier; and that the atarting-
point of each generation 1s where its predecessor left off.

The remote source then of common-sense judgments is a
gollaboration. The self-corracting process of leerning goes on in
the minds of individuels, but the individual minds are in commum-
feation. The results reasched by one are checked by many, and new
rasults are added to old to form a common fund from which esch
draws his variable share measured by his interests and his energy.

Thore ig another slde to the story. It 1s human to exrr, and
aommon-gense judgments are wvery human. They rest upon the self-
eorrecting process of learning as transformed by communication and
collabvoration. DJut men share not only in intellectual curios—
ity but also in more earthy pessions and prejudices. The mixed
gharaocter of humen drives can generate & common deviation 'rom the
pure product of intelligence and even a common dishonesty in re-
fusing to ascknowledge the effective pertinence of further, per-
tinent questions. 8o It is thet we find each tribe and nation, each
group and cleas, prons to develop its own brand of common sense
and to strengthen 1ts convietions by pouring ridioule upon the
gommon nonsense of others. From the contradictory varleties of
common sgensgs, men have appealed to the common consent of the
human race, Bub cne may well doubt that such a prosedurs goss
quite to the root of the matter. If one must suspect the collab-
oration of groups and clesses, of tribes and nations, it does not
follow that one cannot suspect the collaboration of mankind. Jlrror
i3 not primarily a class product or 8 pational product. It is human,

The group or olass, the tribe or nation, only gives a more
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spenifiac twist to the mixed motives of human effort. Undertake

to select the judgments on which ell men agree, and you have no
guarantee elther that when ull men agree, they will do 8o from the
pure and detached motives of intelligence and reason or, indeed
that you yourself in your investigation and selection have operated
oxolusively from thnt unmixed drive,

The collaboration, named common sense, not only offers
enormousd hensfits and advanteges but it also intertwines thenm
with more thon a danger of devistlon and aberration, Nor do we
ourselves stand outside this collabhoration as apectators. Ve
were born into it. Ve had no choice but to become participants,
+o proflt by its benefits, and to share in its errors. ‘e have no
cholce sbout withdrawing from it, for the pust development of
one's own intellect ¢&n no more emslly be blotted out than the
past growth of one's body, and future development will have to
take place under esaentially the ssme conditions snd limitetlons
ag that of the past., There I3, then a fundamental problem, end
how it 1s to be met, we cannot discuss at ouse. Our immediate
objective haa to be confined to discerning the field or domain
within which common sense might be expected to operats auccess-

fully. This brings us to our second topic.

5.2 THE OBTECT OF COMMON~SENSE JUDGMENTS

Alrendy a distinction has been drawn between desoription
and explanation. Description deals with things as relsted to us,
Explanation deals with the ssme things as related among themgelves,
The two are not totolly independent, for they deal with the same
things and, aa we have seen, desoription supplies, as it were, the
tweezeora by which we hold things while explanations are being

dlsoovered or verified, applied, or revised., Put despite their
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intimate oonnection, it remains thet desoriptlicn and explanation
envigsage things in fundamentally different menners. The relations
of things smong themselves are, in genersl, s different field

from the relations of thinga to us. There i3 an apperent overw
lapping only when we conaider the relations of nmen among themselvea;
end then the different procedures of deseription and explanstion
prevent the overlapping from being more than apparent, for des-
oription is in terms of the given while explanstion is in terms

of the ultimates reached by analyaia.

Not only are deseription snd explanation distinot, but
there are two mein varietles of deseription. There are the ordin-
ary deseriptions that can be cast in ordinary lsnguage., There
are also sclentifie desoriptions for which ordinary lunguage
quinly proves lnadequate and so i3 forced to yleld its place to
a speclal, technical terminology. Nor is 1t difficult to discern
bahind thege linguiatic dif'ferences a more {undamental difference.
Both ordinary and scientific deseription are concerned with things
a8 related to ug, dut both are not concerned with the same rela.
tions to us. The sclentist selects the reletionsg of things to us
that lead more directly to knowledge of the relaticns between
things themsselves. Ordinary deseription is free from this ulter-
ior preoccupation. As it begins, so also it ends with human appre-
hensiong and interests ag its center.

There exiats then a determinate field or domain of ordin-
ary deseription. Its defining or formal viewpoint is the thing aa
releted to us, ag it enters into the concerns of man. Its object
18 what 18 to be known by concrete Judgments of fact, by judgments

on the gorrectness of insights into conorete situstlons, by concrete
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analogies and generalizations, and by the collaboration of common
genss, It 1s &3 much an object of knowledge as any other, for it
is reached by bsginning from the level of presentations, by advanc-
ing through inquiry, insights, and formulation, by culminating

in the oritisal inquiry of reflective underatending, the grasp

of the unconditioned, and the retionally aompelled pronounce-
ment of Judgment. To anticipate a later vocabulary, the domsin of
ordinary description is a seetion of the universe of being, of
what lntellligently ls gresped and ressonably is affirmed. How
much of that section really is reached by ordinery deseription,

is of course a further question. At least, it is something to
know the goal at which it aims, and that has been our restricted
topic,

But before going on to our third tople, it may be well to
preclude possible misconceptions., First, then, the humen collabora-
tion that results in a common sense involves bhelief. The analysia
of belief cannot as yet be undertaken. But the iype of belief that
1s easential in this collaboration resembles that of the pupll,
who believes his teacher only that later he himself may understand
and be able to judge for himself., It resembles that of the scient-
ist who does not lnaist on exploring for himself all the blind elleys
down which his predecessors wanderad but is content to test their
final reaults eithar directly by repeating experiments or, more
commonly, by operating on the principle that, if those results
were erroneous, the error would be rsvealed indirestly in the
experimants he himselfl does perform. ilence it is thet a man pro-

nouncing 8 common-sense Judgment is convinced that he is uttering,




not what someone elae told him, but what he himself knowa.
Secondly, the human golleboration that results in a common
sense 1s under the dominance of practical considerations nnd prag-
matic sanctions. 'The further questions thet arise and are consid-
ered pertinent, 4o not come from any theoretical realm, and the
tests that are employed move within thie orbit of human success and
failure. 3till that dominance, so far from vitieting the results,
la diotated by the object tv be known, by the thing as 1t i3 re~
lated to us and as it enters into the concerns of men. It was a
pnilosophic aschool that invented the notion that ideas are true
because they happen to work, Deapite its practicality, common
senge is eonvinced thot ideas work only if they are true. Nor is
this surprising, for the praectical further question is a further
question that leads to the modification o revision of an insight;
and the pragmstic criterion of success 1a the absence of the fail-
ura that would reveal the neceasity of thinking things out afresh.
Thirdly, the human collaboration that results in a common
sense s subject to the deviations and sberrations that have thelir
root in the mixed motives of man., But it is only in so far as I
myself share in those mixed motives thet sy understandiang and my
judgment will suffer the same bles and fall in line with the same
deviations and aberraticns. As long as I share in them, my efforts

at corrsction and selection will be Just as suspect as the jud-

gements I wish to eliminate. It is only when I go to the root of the

natter and boecome sfficdcisnsly critical of myself thet I can be-
gln to become a reliable judge; und then thot becoming will con-

gist in the self-corrscting process of learning whioh haa
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alreedy besen demscribed.

5.3 COMMON=3ENJE JUDGMENT AND RMPIRIOAL SCIFNCE

(ur third main topic was the relation of common sense to scilence,
and our fundamental assertion is that the two regard
distinet and separate fields. Common sense is ooncerned with things
&8 related to us, Seience is concerned with thinga aa related among
themaelwves. In principle, they cannot confliet, for 1f they speek
about the same things, they do so from radically different view-
points,

When I say that in prineiple they cannot conflict, I mean
of course, that in feot they can and do. To eliminate actusl con-
fint, it 18 neceasary to grasp the prineciple and to apply it
aocuratelye.

The bosic difficulty hes been to prasp the principle. The
seientista of the Renslssance were qulte aware that there was aome
difference in prineiple, but they expressed it by & distinetion be-
tween primary and secondary quelities. Secience i1s concerned with
things end their primary quelities, thet is, with things &3 they
really sre. Common aenge is concerned with things, with thelr
primary qualities, and most of all with thelr secondary qualities,
that is, meinly with things as they mevely appear. On this showing,
knowledge 18 sciencs, and where common sense diverges from sclence,
partly it is the darkness of ignorance and error, partly it ia
the twilight soon to be replaced by a scientific dawn. Naturaslly
snough such exclusive pretensions were met by opposite pretensions
equally exclusive, ond the debate raged on a mistaken 1saus. To=-
day, I think, we can be not only cooler but slso wissr about the

whole matter. As has been argued in the earlier chapters,
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it is neoceasary to dlstinguish within knowledge bstwsen aseparate yet
complementary domains, There 1s s comprehensive, universal, lnvarient,
non-imaginable domain; its object {3 the thing-itself, with differ-
ences in kind defined by explanatory conjugates, snd with differ-
ences in state defined by ideal frequencies. There is also an ex-
periential, particular, relative, imaginable domein; its object

i3 the thing-for-us, with differences in kind defined by experiential
gonjugates, and with differences in state defined by expectetions

of the normal. The former field of empirieal science is to

be resched only by abstracting from the empirical residue. The latter
£181d inoludes the empirical residue; it views things in their
individuality, their aceidental determinations, their arbitrariness,
their continuity.

The significence of this diastinction appears in logic as the
separation of two universes of discourse. To put the matter oon-
oretely, let ua take illustrative propositiona and consider the
three cages of 1) ignoring the distinction of the domains, 2)
denying the distinction of the domains, and 3) accepting the dis-
tinetion of the domains. First, if one ignores the distinction of
the domains, then one has the problem of choosing between the

propositions:

The planbba move in approximately elliptical orbits with

the sun at their foous.

The asrth 1s at reat, and the sun rises snd sets.
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Secondly, if one denies the distinotion of the domaing, one is
committed to the more rigorous choice between the propositions;

From every viewpoint, the planets move in elliptical orbits
with the sun at thelr focus.

From overy viewpoint, the ssrth is at rest and the sun
rigses end sets.

Thirdly, if one affirms the distinction of the domains,
then one will reject all four of the preceding propositions to
assert hoth of the following:~

From the viewpoint of explanetion, the planets move in
approximately ollipticel orbits with the sun at thelr focus.

From the viewpoint of ordinery description, the earth
is at reat and the sun rises and sets,

On thia third position thers result two separcte universes
of disecourse. All the affirmations of empirical science contain
the qualifying reservetion, "from the viewpoint of explanatlon™”.
Similarly, all the affirmations of cormon sense contain the qual-
ifying reservation, "from the viewpoint of ordinary description®.
Automatically, 2ll logical conflict is eliminated, for the qual-
ifying reservations prevent the propositions of one universe from
contradlcting the propositions of the other,

Underlying this logieal separation, there will be more
fundamental methodologicel differences., Both ordinary descrip-
tion and empiriceal s¢lence reach their conclusions through the
self-correcting process of learning. Still they reach very differ-
ent conclusions because though they use essentially the same proceas,
they operate with different standards and criteria., what is a

further, pertinent question for empiricel science is not necesserlly
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a further, pertinent question for ordinary description, Inversely,
what i3 a further, pertinent question for ordinsary deseription is
not necessarily a further, pertinent question for empiricel
goivnce. It i3 thia fundamentul difference in the criterion of the
relevance of further questions that marks the great divide be.
tween a sclentific attitude and a common-sense sttitwle. Be-
cause he aims at ultimate explanation, the sclentlist s to keep
asking "hy?", until ultimate explanation is reached. Becsugs
the laymon aims at knowing things as related to us, @s entering
inte the domain of human concerns, his queationing ceasesg ng

soon as further lnquiry would lead to no immediete, appreciaoble
difference in the daily Life of man. fHence it is that the laymen
is attempting to impose his eriteris on the scientist when he
asks him what he is dolng &nd follows that up with the further
question: "What i3 the good of 4t?" TFor i1f the practionl ques-
tion can be nut to engineers and technologists and medical doo-
tors, 1ts only effect upon pure sciance would be to eliminate all
further progress. Inversely, tha pure sclentist is attempting
to impose hls criteria upon common 3snsse, when he interprets a
practical attitude ag a luck of interest in truth; it is, indeed,
& lack of interest in the trubh that the sclientist seeks, bub
that is not the asole domain in which truth is to be learned.
Reflective understanding cen reach the virtually unconditioned

to pronounce correct judgmenta of concrets fact and to discern
gorrect insights into concrete altuntions, Without those basio

judgments, science has no starting-point, and, equally, the




glorious achievements of applied science cunnot be truly affirmed.
The difference of the domalns appesrs not only in differ-
ent eriteria of the pertinence of further questions but also in

the difference of the torms employed und in the possibilities they

resgpectively offer for loglcnl deduction. Beocsuse ordinery descrip-

tion 1a concerned with things-~for-us, 1t derives its terms from
everday experience; becaude the elements of dally exporience

are conatant, the terms of ordinary description are constant;
viaible shapos and the gpeotrum of colors, the volume, piteh, and
tone of sounds, the hot ond cold, wet and dry, hard and soft, aslow
and swilt, now and then, here vund thers, do not shift in meaning
with the guccessive revisions of acientific theories; the concrete
untties thot ore men and animels and plants, tle regularities of
nature and the oxpectations of & normal course of ovunta form e
necessary and unchangzed bagis and coantext into which applied
aecionce introduccs 1ts improvements. Inverszely, because science
seeks knowladge of the things as related asmong themselves, because
auch reletions lls ouiside our immediate experionce, because the
ultimates in such relations are to be reaghed only when ultinate
explanation 19 reached, sach gref forward step of sclentific
knowledge involves n more or leas profound revision of its funda—
mental terms. Again, because science 1la analytic and abstractive,
its terma are exact; boecaunse its correlations purport to be gener-
ally valid, they must be determined with utmost precision; be-
gouse 1ts terms are oxact and i1ts correlations general, it must be
ready t0 bear the woelight of a vast superstruoture of logical de-

duotions in which each conclusion must be equally exact and valid
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genarally.

On the other hand, as we have seen, ordinary deserip-
tion must be perpetuelly on its guard ageinst analogies snt genere
alizations; for though similars ere similarly understood, still
conerete situstions rarely ars similar, snd the synthesis of &n
aggregetbe of concrete situations ia not 1tself a concrete situa-
tion. Decause things fall away from the Pole 3tar in the northern
hemigphere, it does not follow that they will do so in the south-
ern., Because within the range of human vision the earth i3 epprox-
imately flat, it dees not follow that the integration of all such
views will be a flat surfece. The procedure of sound common sense
1s not to gensralize nor to argue from analogy, but to retain the
insights gained in former experience and to add the complementary
inslghi= needed in fresh situstions. The collaborntion of common
gsenge sims, not st establishing gensrsl truths, bdut at building up
a core of hueblitusl understanding thet s to be adjusted by further
lsarning in vach new situation that ariges.

Common eense, then, hws ita own specislized fleld vr domain.
It has Its own criteria on the relevance of further questions, It
has Lt8 own busically constent vccabulary, its proper universe of
digoourse, ond its own methodologieal precepis of keeplng to the
concrete, of speaking in human terms, of avolding enalogies and
generalizations and deductions, of scknowledging that 1t does not
know the abstract, the universsl, the ultimnte. Precisely becanse
it is so confined, comnon gense cannct explicitly formulate its own
nature, its own domain, its own logle and methodology. These it
haa to Learn, if it would 1limi{t properly its pronouncemsnts, but

it has to learn them in its own shrewd fashion through inkLtances
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and examples, fables and lessons, paradigms and proverbs, that will
function in future judgments not as premises for deductions but as
poaslibly relevant rules of procedure., Pinally, becsiuse common sense
haa to be aequired, it 1z not poassessed equully by all. It has its
adept pupils that meke nmistakes, indeed, but also learn by them,
#ithin thelir fnmiliér field they are maesters, and as well they kaow
that their mustery ends when they step beyond 1ts limits. Above
all they know that they must master their own heerts, end thet the
pull of desire, the push of feer, the deeper currents of pasaion
are poor counsellors, for they rob a man of that full, untroubled,
unhurried view demanded by sure and bnlenced judgment.

If the domeins of seience and common sense are dlstinet, so
algo they are complementsry. If one must recognize the differences
in their objeots, their eriterias, thelr universes of discourss,
their methodologleal precepts, one must also inazist that
they are the functionelly related parte within a single know-
ledgo of n single world. The intelligibhility that science grasps
comprehenslvely is the intelligibility of tho conerete with which
common mense deoals effectively. To regard them es rivals or oome
petitors i3 & mistake, for essentlally they are partners and it is
thelir snccessful cooperation that constitutes epplied sclience and
teshnology, that adds inventions to sclentific discoveries, that
supplements inveuntions with orgenizations, know-how, and speciale
1zed skills,

But if common sense itself, once 1%t is supplied with
1ts appropriate evidence, hus little difficulty in recognizing this
faot, theorists of secience can hurdly be eredited with an squal

perspicacity. Misled by e confusion between the heuriastic and the
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repregentative functions of imsgination, they assumed that the
buainess of acisnce was to paint & pleture of the really real,

If, as we have argusd, such & pleture is essentially unverifiable
and gratuitous, it cannot colne¢ide with the verifiable pictures
of common sense. If from this conflict the theorists of science
prooeeded to conclude thut common sense just be some brutish sur-
vival, that it was in need of being instructed in lofty tones on
the far superior virtues and techniques of the scleantist, one can-
not be surprised thet common sense retalisted with 1ts jokes on
the ineptitude of the theorists aud professors snd with its quiet-
ly imperious demand thut, ir they were to Justify their existencs,
they had best continue to provide palpable evidence of their use-
fulnegs. But such opposition, I would contend, does justice nei-
ther to common sense nor t¢ sclence; it has no better basis than

& mistakon theory; and it hed best be written off as an error
incidental to an agoe ol transition. During the past four centuries,
empiriceal science hus emerged and developed, to set us the twolold
problem both of determining its nature and of working out the pro-
per adjustment of the complementary functions of common sense. If
such laerge problenms csinot be solved in short order, cne should
not infer that{ they cannot be solved at sll.

To conclude, dommon sense is one thing and common sense
Judgments are another. (ommon Sehse 1s common and speocifie. It is
a gpecialized domain of knowledge with & proper universe of digw
gsourge, proper oriteria on the pertinence of further questions,
and proper methodological precepis. Operatlion within that domain

is basically and fundementally o corumnal collaboration in the self=




ocorracting process of learning. The fruit of that c¢ollaboration is
a habitual core of accumulated insights into concrete situastions
and into the procedures neaded to complement end adjust that core
before one can puss Judgment on further, concrete situstions.
Hence it 1s that common sense julgnents are iassued, not by some
public authority named common sense, but only by individual Judges
in their own individual situntions, PFurther, they ocon he known to
be correct only by the Individusl judges in the individual situsw
tiong, for no one else 1s in poaseassion of the evidence as it is
given and no one else is inforned with the familiarity end wastery
that result from the self-correcting protess of learning within
that sttuantion. I can be certain that T am wrlting this, and you
can be certain that you are reading it. But it ia quite enother
matter for you to be certaln that I an correat In affirming that

I am writing, as 1t will be quite asnuther mutier for me to be
acertain thot you are correet in affMrming that you are reading.
The corummon element in common sense I3 not some list of general
truths about which all men ean agrees; 1t is not some list of part-
ioular truths about which 8ll men can agree; but it is & collsbora-
tion in the croction of & basie structure by whieh, with appro-
priate adjustments, each individusl iy ehabled to 11l out his
individual list of particulay truths. ¥ inally, each of those par-
tieular pronouncements occurs inasmich ag reflective understanding
grasps the virtuslly unconditioned in the menner deseribed in the
sactions on concrete judgments of fact and on judgments on the

correctnesa of insights into conorete situstions,
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6. PROBABLE JUDGMENTS

When the virtually unconditioned is grasped by reflect-
ive understanding, we affirm or deny sbsolutely. When there 19 no
preponderance of evidence in favour of either affirmation or denial,
we can only acknowledge our ignorance. Bul between theose extremes
there 18 & geries of Intermediate positiona, and probable julg-
menta are their outocopa.

This probability of jJudgnent differs from the probability
lavestigated in studying stetisgtical method. As has been seen, the pro=
bable expectntion answers a questiion for intelllgence by ussign-
ing an ideal frequency from which sctuel events non-systomatic-
ally diverge, But the probable judgment answers & rnuestion for
reflection and, though 1t anticipates a divergonce between the
Judgmernt, and actual fact, still the ground of this wntlelpation
les, not in 8 non-gystematic element In the laets, but in the in.
completeness of cur knowledge. Hence, judgments about things,
ahout correlatinns, and phout probability expectations, may ba
gertain and may he only probabls.

Probable julgments differ from guesses. Ila both cases
knowladge 13 incomplete. In both sases reflective understanding
feils 4o reach the virtually unconditioned, Dut the guess is o
non=rational wventura heyond the evidense that resembles the non-
gystematio mapact of events, On the other hand, the probable
judgment resulte from rational procedures. Though 1t reats on
incomplote knowlsdgs, still there has to he some approximation

towards completensns. Though 1t falls to reach the virtually
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unconditioned, atill it has to be elosing in upon thet exigent
norm, Thus, ons may saf thet guesses are probably true only in the
atatistical senge of diverging non-systematisally from true Judg-
ments; but probable judgments are probsbly true in the nonestat-
lstical sense of converging upon true judgments, of approaching
them e85 a limit.

It 14 the nature of this approximation, spproach, conver-
gencs, thot constitutes the problem of the probable judgment.
What precisely can be meant by such metaphora? If anything is
meant, then how con it be known? o one surely mskes a probable
judgment whon he oan neke a certain judgment; yet how can the pro-
bable be known to approach the certain, when the certain is unknown?

Fortunately, such paradox is not as acute as 1t mey seem.
We seek the truth becduse we do not know it. Bnt, though we do
not know it, still we can recognize it when we reach it, TIn like
manner we also are able to recognize when we are getting near it.
Ag we have geen, the gell-correcting process of leerning consists
in a sequence of questions, insights, further questions, and fur-
ther insights that moves towerds a limit in which no further,
pertinent questions arise. !Yhen we are well beyond thet limit,
Judgments are obviously certein. Vhen we are well short of that
limit, judgments are at best probable. ihen we are on the bordsr-
line, the rash azo completely certain and the indecisive full of
doubts. In brief, because the self-gorrecting process of learning
is an approasch to a limit of no further, pertirent questions, there
are probable julgments that are probubly true in the sense that

they approximate to a truth that as yet is not known,
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Directly the forepoing analysis regards the probability
of judgments on the correctness of insights into concrete situ-
ations, TIndirectly, 1t can be extended to all oLlier probable
judgments. Thus, conerete judpgments of fact involve some laasight
that links the level of presentations with bthe questlon for reflet
tion, and 3¢ the probability of such conerete judgments may be ro-
duced to the probability ol the corroetaess of the insight they
involve. Did something happen? Sowething did huppen 1£ the same
aat of thinps exhihlts dlifferent deata at different times, An in-
sight is required Lo grasp the Indentity of the thlngs, snd sugh an
1dentificut{on nay ba eartaln or probuble.  But the data exidbited
at different tines either differ or do noet differ. I no dilfere
enge is détcctad, thare 13 no grownd whutever Tor asgerting ohangs.
If eny difference is detected, there nre ths grounds [or agserting
change. TIf you do not remerber acourstely the lormer data, then you
just do not know whethor or not there was a change. IFf you are in-
c¢lined to think that the former data were different, then the issue
shifts. "What inelines you to bthink 307 Any resson thati can be offer-
aed will suppose sore insight into the objective course of events
or into the hablts of your memory; and it ls that ilasizht that
gives rise to probabillty. I!ore complex cuses call for a more Qvil-
plex analysis, but the geneval linea of the analysis will be the
8BMO.

This brings us teo the probabllity of the empirical sclences.
Two questions ariae. Yhy are thelr conclusions no more than proe
bable? In what sense ere thelr conclusions an approxination to

what is true and qertain? Discussion of analytioc propositions is
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deferred to the next section and ac we have to oonsider the
empirical sciences in their generalizations and in their particular
Judgments of fact,

Since simtlars eannot but be similarly understood, general-
{ization itself offera no difficulty. If the particulur case is
understood correctly, then every similer case will be understood
correctly. If the problem of induction srose hecause the reat of
the particulnr casea were not inspected, then that problem would
be insoluble because the rest of the particular casea never are
inspscted; were they, there would be no generalization. 1In fact,
the problem of induciion srises beoause the particular case may
not be properly undersiood; and it 1s soclved by sesking that cor-
rect understanding.

Sti1l1l, seeking 1s one thing and finding another. Empirical
science geta its start by hitting off significant correlations.
The correlations implioitly define abstract correlatives. But pre-~
clsely because they are abstract, the return to the concrete is
raeeted with further questions. ‘The law of the lever is simplicity
1teelf. But to heve an independent memsurement of weights, one
needs the law of the gpring. To test the law acourately, one
needs the theorem on centers of gravity. To formulate the law, one
naeds the geometry of perpendiculars. [Further one has em-
barked upon a vestorial representation of forces, an assumption
of Fucllidean geometry, 8 theory of the application of forces at a
point, a parallel investigation of the tension of wires, und a
certaln amount of dabbling with gravitation. Aantomatically, fur-

ther questions arige., HNot only do they arise from the concrete
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problems gset by tension and gravitation., What is far more significant
is the presence of the highly absetract theorems end procedures. Cen
severy foroe be repregented by a vector? Are all forces applied at a
point? Did Euclld have the last word? The initial svstraction allows
one to return to the concrete only after the exploration of succeasively
widening clroles of inquiry. Statics is mestered only to ralse the
problems of kinetiles. Kinetics ls mastered only to rewvenl that thermal
and electro-pagietic phenomena may be the antecedents or the con

gequents of local movements, One begins to get the lot in line and

to fesl that the Tuture of physiocs is a matter of determining ascur-
ately a faw more decimal points when along come a Planck and an
Einatein with their further guestions,

The generalization of cleassiceal laws, then, is no more than  b'f'
probable because the application of single laws raises further ques.
tions that head towards the systematization of a whole fleld, In
tura, such systemetizaticn 1s no more than probable until the limit
of no further, pertinent guestions 1s reached. Bﬁt that limit is
not reached, first, if thore may be further, unknown facts that
would rajse further questions to foree a revision or, secondly,
if there may be further, known facts whose capacity to raise such
further questions ls not grasped.

Simller considerations render the generallzation of statis-
t1i0al lawa no more than probtable. For statistical laws presuppose

sone olessification of events., One is not gelng to advence
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quantum theory by investigating baseball averages. lHence definitive
statistical laws suppose definitive clagsifications. The futwe dla-
oovery of new kinds or of new subdiviaiBna of subatomic elements
will invite a revision of the statisticel lawa. 3imilerly, more
accurate investlgations may load to the discernment within the
statigtiecal law of a aystematlo elemeni thut oan be abstracted in
classical form to leave a new statistiocal resaidue.

If empiricel generalizations are no more than probable,
what about the particular fects that ground them? Here a distine-
tlon sesens necessary. In ado far as such facts are expreased in the
terms of ordinary deseription, they fall under the criteria of the
conarete Judgment of fact. In so far a&s they are relevant to be
the establishment of o seientific theory, they come under the con-
trol of smpirical method. Whet has to be observed ia, not the per-
cept with its spontaneous integration into the progesses of sen~
s{tive living, but the sheer datum that 1s gtripped of non-solentifis
memories, assnclationa, and anticipations. Again, measurements musi
eonform to the best available rules and utilize the best available
inatruments. Finally, the observables have te be the terms defined
by the theorstical structure, and ag this structure is aubject to
revision, 80 also are its definitions. Hence, one may say that empirical
science 1s solldly grounded in fact in virtue of its conerete
Judgments and, et the same time, one may add that technlcal developments
and theorstioal advance can render such faocts more or less obscles-
cent.

But 1f the empirical sc¢lence is no mors than probable, still it

truly is probable, If it does not attain definitive truth, still

(0




it coanverges upon truth. This convergenoe, this inereasing approx-
imation, is what is meant by the famliliar phrase, the adwancs of
solence. tusations yleld inaights that are expressed in hypo-
theses; the testing of hypotheses ralises further questions that
gonerate complementary insights and more satisfactory hypotheses.
For n while the procesa advences in widening olroeles; then the
coherenco of sgystem begins to close in; investigation turns from
fresh ventures in new fields to the labour of consolidation, of
working out implications fully, of settling issues that leave the
general view unchanged. The self-correcting process of learning

19 paelpably approaching a limit.

An ulterior question may be raised. Is sclentific
progress 1ndefinite? Doss the aelf-gorrecting process of learning
reach ons limit only to discover, socner or later, that there are
further developments to be effected? If I am unable to answer thia

question directly, still certaln observations seem relevent.

First the advance of science through increasing acouracy
would seem to head towards & limit. A measurement is not & point
but an interwvnl, not simply 8 number but a number plua or minua
some quantity determined by a theory of errors. Hemnce increasing

acouracy has to result from the invention of new teojkigues and
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instruments and, while such inventions may go well beyond our
present anticipationa, still we have no reason to expect and infin-
ite series of them. Onee such possibilities become exhausted, the
canon of selection comes into play. Tmpirical method settles

only the theoreticsl dilferences that imply sensible differences.
If o second theory suppiantg a firat by advancing from the second
decimal place to the fourth, and & third supplants the second by
advancing from the fourth decimel place to the sixth, 1t does not
follow that there can be some nth theory established by edvancing
from 2n decimals to (2n+ 2), where n_ is as large a number as you
please.

Seoondly, as the sdvance of sclence has a lower limit in the
field of presentations, 30 alse 1t has an upper limit in the basic
gtrusture of the hunen mind. Theories can be revised if there lg a
reviser. DBut to talk about revising the revisers i3 to enter a
field of empty speculation in which the name, revision, loses its
determinate meaning. Moreover, theorists take adventage of this
fact, Thus, the foundations of loglie are placed in the inevitabil-
ities of our processes of thought. Nor 1s loglo a unique example.
As we have already indloated, the theory of relativity in its basie
pogtulate rests upon & structural feature of our cognitional
procesa. Now if the invariants governing mental process inply
invariants in our theoretical constructions, there will follow an
upper linit to the voriation of theoretical constructions and a
possibllity of mapping out in advance the alternatives between
which theoretisal effort hus to choose. To this tople we return

in investigating what will be named the elements or ceategories of the
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ranga of proportionate being.

In concluaion, it maey be noted that these ccnaiderations
confirm the positive probability of the conclusions of empirical
sc%enoa. For those conelusions are probable inasmuch as the self-
correcting progess of learaing is spproaching a limit. Our argu-
ment was based upon the immanent tendency of the prosess itself
to a limit, inasmuch aa each great stage of sclentific develop-
ment heads for the closed cohsrence of system, and each success-
ive system grips the facts with greater nuance end accuracy over
wider expanses of data. Still this immanent tendency recelves
confirmation 1f there exist external limitations to the proocess
itgelf. ifor they too, point to the posgibility of some system, asg
yol unknown, that increasingly is determined inasmuch es 1t will
have to meet the requirsment of verification in a body of fact thst

18 inoreasingly lerge and increasingly organized.
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7 ANALYTIC PROPOSITIONS AND PRINCIPLES

A proposition 1s what 1s proposed sither for gonsideration
or for affirmetion. An snalysis of propositions i{a reached
by distinguishing what is meant from acts of memning end
from sourcesa of meaning. Any cognitiocnal setivity is a source
of meaning. Conoceiving, judging, and uttering are three quite
different asts of meaning. Pilnally, as sources lead to acts
of meaning, so acts refer to terms of meaning, to what 1s
meant.

Terma of meaning may be divided in two ways, There isg
the basle distinetion between what 1s meant when one affirms
or denleg and, on the other hand, what is meant when one
merely sonsiders, supposes, defines, Agoln, in utterances
there 1g the obvious distinctlion between the incompiete
meaning of o word and the complete meaning of o sentenge.

So one is Yed to distinguish 1) partial terms of meaning,
2} rules of meaning, 3) formel terms of meaning, and 4} full
terms of meaning.

The full term of meaning is what 1s affirmed or denied,

The formal term of mesning is what ocould be affirmed
or denied but, in fact, is merely supposed or considered.

The partial term of meaning is what is nesnt by a word
or by a phrase.

Rulea of meaning govern the coslescence of words and
phrases into the complete sense that may bte supposed or ocon-
siderad, affirmed or denied.

There results at once a particular case of the virtuslly

unconditiocned. A formal term of meaning provides the oonditioned,
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The definitions of its partial terms provide the fulfilling con-
ditions. And the rules of meaning provide the link between the con-
ditions and the conditioned. Such propositiona are termed anelytic.

Thus, if A 1s defined by a relution, R, to B, and B 18
defined by the converse relation, R' to A, then by the rules
of meaning it follows that there cannot be an A without the rela-
tion, R, to B, and thers cannot bDe a B without the relation,

R'y to A. Such conelusions resting on definitions and rules of
meaning are analytio propositions.

Fourthly, since the enalytic proposition is an instance
of the virtually unconditioned, reflective understanding will find
in it its proper object and thersby ground a judgment., There then
arises a further question: vyhat precisely 1s the meaning or forse
or implication of such a judgment?

It would seem that its meaning is not assertoric but hypo-
thetical. If there ocour suppositions or judgments containing sig-
nificent terms in the same sense as they are sssigned in the analytio
proposition, then snch suppositions or judgments must be conslstent
with the analytic propositlion; moreover, when that condition and
other logical requirements are met, there follow valid fnfereacesd.
On the other hand, the mere fact that a proposition 1s analytie
offera no guarantee thot its terma in thelr defined sense occur in
any supposition or judgment apart from the affirmation of the
analytie proposition.

It follows that analytic propositions remain in sterile
isolation unless there accrues to them some form of validation.

This will sonsist in the ocourrence of the ssme terms in their defined
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sense in some other supposition or judgment; and the precise
nature of the valldation will depend upon the nature of the added
supposition or judgment.

There alao follows the explanation of the fmet that analytif:
proposltions can be prodused more or less at wlll and indefinitely.
Partilel terms of meaning are a vast multitude end further partial
terma can be supplied by the art of definition. Rules of meaning
provide a principle of selection of the partial terms that will
conlesas into analytic propositiona. And if this seems to require
too mueh ingenuity, the task ¢an be simplified by using symbols
instead of words and by defining them by their relations in pro-
positions. But signifioant increments of knowledge are not to be
obtained by mere ingenuity and, in fact, the analyiic proposgition,
by itself, 1b not a sipgniflcant inorement of kaowledge; withoud
the fulfilment of further conditionrs it remaina in isolation and
falla to enter fraitfully into the textuire of knowlng.

HHenco, we ars ln substantial agreement with the contempor-
ary view that mere analytic propositions are tautologies. The
use of the term, tautology, would asem to be incorreet, but the
general meooning of the statement ig sound, !lowever, it may not be
out of plmce to vdd that the present poini was made centuries ago.
Aquinag advanced that conclusions depend upon prineiples and that
principles depend upon their terms; but he was not ready to acoept
any terns whatever; he added that proper terms are selected by
wisdom (X-1I, 66, 5, 4m)xand by wisdom he meunt an eccumulstion of
insights that stand to the universe as common senge stonds to the

domain of the particular, ineidental, relative and imaginable.

X Sum. Theol I-II, q.66, 8D, a&d 4m,
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Let us now turn from analytic propoaitions to analytio
prinoiples.

By an analytic principle is meant an analytic proposition of
which the partial terms are existentisl; further, the partial
torma of an analytic proposition are existentirl iff they occur in
their defined gsense Iin judgments of fact, asuch as the conerete
Judgment of fact or the definitively established empirlonl general-
ization,

Further, since such anslytic principles are hard o come by,
we gholl alao speak of two mitigated cases.

The provisional anelytic principle 13 an analytie proposi-
tion of which the terms are probably existentisl, that ia, they
ocour in probable empiricel generalizations.

The serial analytic principle is an analytle proposition
of which the terms are gerially existentinl; what i3 meant by ths
gerlally existontinl, will be clarified in our next section on
npathematical Judgments,

It may be remarked that the anelytic principle mlso connotes
iﬁ ita terms not only an existential reference but also a buosie,
primitive character. I thilnk this featurs will bs found to follow
from the defined requirements for, as we shall prooeed to argue,
analytic principles lie pretty well outside the reach of common
gsense and empirical sclence.

They lle outside the reach of common sense becauss anelytlie
prinoiples are universsl and common sense regards the particular,
Common sense makes concrete judgments of lact and it passes judg-

ment on the correctness of ineights into concrete situations,
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But in neither case does 1t employ terms in the sengse asssigned
them by abstract definitions. As Socrates discovered, the average
man does not define; he {5 suspicious of the gearch for definitions;
and whon that pursuit brings out the inference that he does not
know what he 1s talking about, he is rather resentful,

The fact would seem to be that the atruoture of common
sense meanings is much the seme as the atructure of common sense
itself, There i3 a communal collaboration that yields a habitual
core of understanding and, as well, a renge of concepts and lin-
guistie terms in ordinary use. DBut Just as the common core of
undergtanding has to be adjusted by somplementary insipghts into
the present, oconorete situation before judgment occurs, so also
common concepts and terms receive thelr ultimete complement of
meaning from thoae complementary insights,

"This is a dog". "Whut do you mean by a dog?" The
queation supposes that the term, dog, hes a precise meanlng out-
gide the series of statements in whieh It ooccurs. But in fact what
comos first 13 the series of statements and what comes only later,
and then only if one goes in for analysis, is the determination
of the precise meaning of the single, partial term. ‘jhat the
aversge man means by a dog 1s 1} what he would with certalnty
pronounce tc be a dog in any conerete situation with whiech he is
rémiliar, 2) what he gould learn to be to a dog, and 3} what
he would be willing to believe is o dog. Hence it is thot a
dictionary is construeted, not by the Soeratic art of definition,
but by the pedestrisn, inductlve process of listing sentences in

which eaoh word ocours in good usage.
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It may be objected that one cannot make a brieck house withe
6ut first meking breleks. But one 13 only arguing from a falae
analogy if one c¢loims that the mind develops 1n the same fashion
a3 the wall of s house 1s bullt. Prior to concepis there mre in-
slghts. A single 1nsight 13 expragsed only by uttering several cone
cepts. They are uttered in conjunction, end Peflection pronounces
whetheor the inaight and so the conjunetion 18 norrect. The Lsola-
tion and definition of concepts 13 a subsequent procedure and qom=
mon songe doeg not undertnke it.

Becaiuge we have denied that common sense resches analytie
prinoiples, 1t is not to be inferred that the average man has no
prinoiples, Analytic principles supposs analysis; analysis supposes
ascsurate conceptunlization. But prior to analysis, to concepts, to
Juigments, there are the native endowments of intelligonce end
reasonnbleness and the Inherent structures of cognitional process,
These ere the real principles on which the rest depends. Moreover,
all understanding has its univerzal aspect, for similara are simil-
grly understood. But it is one thing to exploit this universal as-
pect in a professionsl manner; it ia mnother to exploit the ine
telligibility, which 1s by 1tself universel, by adding further
intelligibilities until one comes to grips with conereie situations.
The latter line of development we have named common sense so that,
by definition, common sense deals with the particular. Again, the
latter line of development {3 conspleuous in the aversge man., Bub
what else the average men knows and how he knows 1t, sre further
questions, As hap been remerked already, one cannot treai sll

igsueas at the same time.
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Hext, analytlo principles lie outside the reach of empir-
ioal sclence, It is trﬁe of courae, that every insight ylelds
geveral concopts lLinked together through the Insight; it also 1s
true that tho emplricsl sclentist formulates definitions, postulates,
and Inferences; bhut the trouble is that the empirionl azclentist
knows his inslghts not a8 certainly correct but only as probable,
Henco his defined texw, in the sense they nre defined, are sa much
subjeet to revislon exs the probable judgments of fact that con-
tain them end validate them,.

Thus, coaslder the agsertions: 1) water probebly 1s Hpd;

8} what I meap by water 1s Ho0; 3) thils water contains impurities;
4) there are two kinds of water, heavy and ordinary.

The first 13 an empiricsl conclusion. The second 18 & defini-
tlon. The third is & concrete judgment of fact; its meaning 1s that
this sample is water in the sense of the empirical conclusion but
it i3 not solely weter in the senss of the definition, The fourxrth
introduces a new bagis of definition that has itas ground in f'vesh
experimentel work. MNow both the Initial definition and the later
definitions yleld snamlytic propositions, namely, thet what does
not satisfy certaln apecifications is not pure weter, or it is not
pure water of moleculsr welght eighteen, or it is not pure heavry
water, Moreover, norio of these are merely analytic propositions;
they are not the aort of thing that can be produced at will and
indéfinitely. On the other hand, they ere not atrictly analytic
principles, for though their terms possess validating judpgments of
fact, still those Jjudgments are subject to revision, and, indesd,

the discovery of henwy water has already forced such a revision.
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Generilly one may say that the advance of empirical sclence
is an instence of the advance of the self-correoting procesa of
lsarning, But in this instance the previous insights yield cor-
relations, definitions, and infarences. It is in terms of such
formuletions that ere fremed the further questions that will com-
plement and medify the previous insights by later inaights. In
like manner the later insights receive thoir formulation which is
presuppossd by the further questlions thst lead to a 3till fuller
understanding, How in this process the succeasive formulations
have three distinet aspects. TIirat, they are the expression of
insights thet grasp the intelligible form of data; thus, they are
probable empirical ¢onclusions. Secondly, they are the presupposi=
tion of the furthex questions that lead to further ilnsighis; from
this viewpoint they are provisional analytic principles. Thirdly,
they are revised in the light of the further insights and so
cease 0 be probable empiricel conclusions and provisional amslytic
prineiples to pmas into the iimbo of the analytie propositions
whose terms have no existential refsrence,

The reader Intereated in further illustrations of this pro-

c¢os3 will find numerous examples in Arthur Pap's The A Priori in

Physical Theory, iHew York, 1946.
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8. MATHEMATTCAL JUDGHENTS

In mathenatical thought one may resdily discern the
difference betweon operations on the level of fntelligence and
operationg on the level of reflection.

The level of Intelligence is the level of discovery and
invention, of catehing on and learning, of grasping problems and
coning to grasp thelr solutliona, of seeing the point mede in each
of a series of mathematical statements sand then seeing how the
sucoessive polnts hong togethar.

The level of reflection is the complementary progesa of
checking. One understends and now one wishes to know whether what
18 understood is also correct. One has grasped the point und one
ogke whether it is right., ¢One hes seen how the successive steps
hang together and one 13 out to meke sure that what hungs together
18 really cogent.

Jow the process of checking can be developed into en elabore
ate technigue. that is checked becomsa a whole department of mathe-
ematice. Definitions sre worked out. Jlostulates are sdded. Irom
the definitiony snd postulstes it is shown that &ll the conclusions
of the department can be reashed by the rigorous procedurs of
deductive inference,

But what g the goal of checking? Clearly, it is to marsghal
the evidence in the shape in which reflective understanding can
grasp the virtually unsonditioned and so ground rationel judgment.,
In go far as the checking reduces concluslons to premises, thers

is the virtually unconditioned of the form of dedustlve inference,
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In so far &a the definitions and postulates coalesce into a gelf.
Juatifying meaning, there 13 the virtually unconditioned of asnalytiec
propositiona. Both of those types of the virtunlly unconditioned
have already been oconsidered and so, for us, the problem of meth-
ematical judgment consists in determining what else i3 required

for such judgment.

PMrst of all , something else i3 required. TFor ii° the premises
of mathematical thought are analytic propoaitions, atill not all
enalytic propositiona are mathematicel premises. Analytic proposi-
tions can be produced &t will and indefinitely, But the premises
of mathematical thought are to be reashed only through the digw
coverles of genius and the labour of learning what genius hes grasped,
Further, 1t does hoppen thet abstruse regions of mathematios are
oocaaionally pulled out of their cold and airy reglons to become
the tools of empirdeal hypotheses and theories and to share with
such formuloations the probable existential reference that they posseas.
But prior to a probable sxistential reference or isomorphism there 13 a
possible oxistential roference or isomorphism; before a department of
mathematica can be applied, it must possess an inherent possibility of
boing applied. What, then, Ils thet inherent possibility? And what is
its eriterion?

Secondly, we have to undertake an examination of
mathematios to determine what this further element is and what
1te oriterion is, Let us say, then, that there is s mathematioal
geries, that each term in the series is a department of mathematios,
that sach department consists 1) of rules governing and so define

ing operations and &) of operetions proceeding from some terms to

q)

WAl



9. SUNMARY

Prospective judgments are propositions 1) that sre the
econtent of an act of ccnceiving, thinking, defining, consider-
ing, or supposing, 28) that are subjected to the question for re-
fleatlon, to the eritical attitude of {ntelligence, and 3) that
thereby ere constituted as the conditioned.

There ia sufficient evidence for a prospective Judament
when it nay bo grasped by reflective understending as virtually
unconditioned. tonece sulfficlent evidence involves 1) g link of
the condltioned to {ts conditions, and 8) the fulfilment of the
conditiona. 'These two elements are supplied in diffarent monners
in different casca,

In formal inforence the link is provided by the hypothetical
premise: If the antecedent, then the consequent. The fulfilment is
the minor premiae.

In judgment on the correctness of insights, the link is that
the insight is corvect if there are no further, pertinent questions,
and the fulfilment lies in the selfwcorrecting process of learning
reaching its linit in fonillarity and mastery.

In judgments of fact the link 1s the correct insight or
set of insights end the fulfilment lies in present and/or remem.
bered dats,

In generalizations the link is the cognitional law that
ainilora are similorly understood and the fulfilment lies in such
similority that further, pertinent questions no more srise in the

general cage than in the correctly understood particular case.

D
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In probable judgments the link is that insights are cor-
rect when there are no further pertinent questions and the ful-
filment is some approximetion of the self-correcting process of
learning to its limit of familiarity and mastery.

In analytic propositions the link iiaa in rules of meaning
that generate propositidnsg out of partial terms of meaning ond the
fulfilment is supplied by the meanings or definitions of the
terma.

Analytic propositions become analybic prineiples when their
terns are existential; and terms are existsntiel when they cecur
in definitive, fooctual jJudgments,

Provisional analytic principles are analytic propositions
whose terms are probably existentisl,

Serially analytic principles ars the analytic propositions

fron which follow the ranges of systems soma of which 1in some

fashion exist.,
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