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PREFACE

HIs BOOK 15 2 development of 1deas regarding the nature of
logical theory that were first presented, some forty years ago,
mn Studies in Logical Theory, that were somewhat expanded
i Essays in Expersmental Logic and were briefly summarized with
special reference to education 1n How We Thmk While basic
ideas remain the same, there has naturally been considerable modi-
ficanion during the intervenung years While connection with the
problematic 1s unchanged, express identification of reflective
thought with objective nquiry makes possible, I think, a mode of
statement less open to musapprehension than were the previous
ones The present work 1s marked in parucular by application of
the earlier 1deas to mnterpretation of the forms and formal relations
that constitute the standard matenal of logical tradition This n-
terpretation has at the same time mvolved a detailed development,
critical and constructive, of the general standpomnt and its under-
lying 1deas
In this connection, attention 1s called particularly to the principle
of the continuum of 1nquiry, a principle whose importance, as far as
I am aware, only Peirce had previously noted Application of this
principle enables an emprrical account to be given of logical forms,
whose necessity traditional empinicism overlooked or demed while
at the same ume 1t proves that the interpreration of them as a prior:
1s unnecessary  The connection of the principle with generalization
in 1ts two forms—which are systemancally distinguished through-
out the work—and with the probability coefficient of all existential
generalizauons 1s, I suppose, sufficiently indicated in the chapters
devoted to these ropics The basic conception of inquiry as de-
termmation of an indererminate situation not only enables the vexed
topic of the relation of judgment and propositions to obtam an ob-
jective solution, but, 1n connection with the conjugate relation of
observed and conceptual material, enables a coherent account of the
different propositional forms to be given
The word “Pragmatsm” does not, I think, occur 1n the text.
m
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Perhaps the word lends itself to misconception At all events, so
much muunderstanding and relatively tjljmle controversy have
gathered about the word that it seemed advisable to avoid its use
But 1n the proper interpretation of “pragmauc,” namely the func-
tion of consequences as necessary tests of the validity of pr?ipom—
tions, provided these consequences are operationally mnsurured and
are such as to resolve the specific problem evoking the operations,
the text that follows 1s thoroughly pragmatic

In the present state of logic, the absence of any attempt at sym-
bolic formulation will doubtless cause serious objection 1n the muinds
of many readers Thus absence 1s not due to any aversion to such
formulation  On the contrary, I am convinced that acceptance of
the general principles set forth will enable a more complere and con-
sistent set of symbolizations than now exists to be made The ab-
sence of symbolization 1s due, first, to a point mentioned 1n the rext,
the nced for development of a general theory of language in which
form and matter are nor separated, and, secondly, to the fact that
an adequate set of symbols depends upon prior msutution of vald
1deas of the concepuions and relatons that are symbolized  With-
put fulfilment of this condition, formal symbolizanon will (as
so often happens at present) merely perpetuate existing mistakes
while strengthening them by seemung to give them scientific stand-
ing

Readers not particularly conversant wich contemporary logical
discussions may find portions of the text too techmcal, especially
perhaps in Parc III I suggest that such readers mrterpret whart 1s
sud by calling to mind what they themselves do, and the way they
proceed i downg 1t, when they are confronted with some question
or difficulty which they artempt to cope with 1 an mtellecrual
way If they pursue this course, I think the general principles will
be sufficiently intelligible so that they will not be unduly troubled
by technical details Tt s possible that the same advice is applicable
m the case of those whose very familianity with current logical
literature constitutes an obstruction to understanding a position that
15 at odds with most current theory

As far as logical treatises and their authors are concerned, I hope
the work nself affords sufficient indication of my chief lines of mn-
debtedness I should however state exphicitly that, with the out-
standing exception of Peirce, I have learned most from writers
with whose positions I have in the end been compellcd to disagree
Since 1t happens that there 15 no reference 1n the text to the writings
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of A F Bendey, I wish to record here how much I owe to them
My indebtedness to George H Mead 15 also much greater than
1s mdicated by the text

With emphatic repetition of the disclaimer that 1s usual 1n the
case of personal acknowledgments of indebtedness, 1t 1s a pleasure
to mention some of them—my obligation to a suceession of students
for a penod of more than a generation n which I have lectured on
the themes of this volume can only be stated mn this general way
Dr Sidney Hook has read the several versions of all the chaprers of
this book and I have profited immensely by his suggestions and
criticisms, both as to manner and substance of what was contamed
n these chaprers Dr Joseph Ramer read many of the chapters and
I am also indebted ro huim for suggestions and corrections  In some
of the more technical chaprers I have availed myself freely of the
superior knowledge and competency of Dr Ernest Nagel It ismy
fault, not hus, 1f avoidable errors sull exist 1n the chapters referred to

In conclusion, I want to say that the treause that follows 1s intro-
ducrory It 15 a presentation of a point of view and method of ap-
proach  Alchough the statement of them has been maturing for
over forty years, I am well aware that the presentation does not
have and could not have the finish and completeness that are
theoreucally possible. But I am also convinced thar the standpoint
15 so thoroughly sound that those who are willing to entertan 1t
will 1n the comung years develop a theory of logic that 1s in thorough
accord with all the best authenncated methods of attammng knowl-
cdge My best wishes as well as my hopes are with those who en-
gage m the profoundly important work of bringing logical theory
mnto accord with scientific practice, no matter how much their
conclusions may differ in detail from those presented 1n this book

JD
ITubbards, Nova Scotia
August 24, 1938
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CHAPTER I

THE PROBLEM OF LOGICAL
SUBJECT-MATTER

ONTEMPORARY LOGICAL theory 1s marked by an apparent
paradox There 1s general agreement as to its proximate
subject-matter. ‘With respect to this proximate subject-

matter no period shows a more confident advance Its ulumate
subject-matter, on the other hand, 15 mvolved m controversies
which show little sign of abatng Proximate subject-matter 1s the
domain of the relations of propositions to one another, such as
afirmation-negation, inclusion-exclusion, particular-general, etc
No one doubts that the relations expressed by such words as s, 2s-
not, if-then, only (nome but), and, or, some-all, belong to the
subject-matter of logic 1n a way so distincuve as to mark off a
special field

When, however, it 1s asked how and why the matters designated
by these terms form the subject-matter of logic, dissension takes
the place of consensus Do they stand for pure forms, forms that
have independent subsistence, or are the forms in question forms
of subject-matrer? If the latter, what 1s that of which they are
forms, and what happens when subject-matter takes on logical
form* How and why?

These are questions of what I called the ultimate subject-matter
of logic, and about this subject-matter controversy 1s nfe. Un-
certainty about this question does not prevent valuable work in
the field of proxiumate subject-matter But the more developed
this field becomes, the more pressing is the question as to what 1t 1s
all about  Moreover, it 1s not true that there 1s complete agreement
m the more Limited field On the contrary, 1n some important
matters, there 1s conflict even here, and there 1s a posubility (which

1
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will be shown 1n the sequel to be actualized) that the uncertamnty
and diversity that exists i the hmited field 15 2 reflection of the
unsettled statc of opmion about ultimate subject-matter

To illustrate the existng uncertainty as to ulumate subject-
matter, 1t 15 only necessary to enumerare some of the diverse con-
cepuons abour the nature of logic chat now stand over against
one another " It 15 said, for example, that logic 1s the science of
necessary laws of thought, and that it 1s the theory of ordered
relattons—relations which are wholly independent of thought
There are ar least three views held as to the nature of these latter
relavons  They are held (1) ro consurute a realm of pure pos-
sibiities as such, where pure means independent of acrualiry, (2)
to be ultumare mvanant relations forming the order of nature,
and (3) to constiture the rational structure of the umiverse In
the latter status, while independent of human thought, they are
said to embody the rational structure of the universe which 1s re-
produced n part by human reason There 15 also the view that
logic 1s concerned with processes of inference by which knowl-
edge, especially scientific knowledge, 1s artamed

Of late, another conception of 1ts subject-matter has appeared
upon the scene  Logic 15 said to be concerned with the formal
structure of language as a system of symbols And even here
there 15 divison  Upon one view, logic 1s the theory of trans-
formauon of linguisuc expressions, the criterion of transformation
being idenury of syntactical forms  According to another view,
the symbolic system, which 1s the subject-matter of logic, 1s a
universal algebra of existence

In any case, as regards u/tzmate subject-matter, logic 1s a branch
of philosophic theory, so thar different views of 1ts subject-marter
are expressions of different ulumate philosophies, while logical con-
clusions are used mn turn to support the underlymg philosophies
In view of the fact that philosophizing must sausfy logical re-
quirements there 15 something 1n this fact that should at least pro-
vake curiosity, concetvably 1t affects unfavorably the autonomy of
logical theory  On the face of the matrer, 1t does not seem firing
that logical theory should be determined by philosophical realism
or idealism, rationalism or empiricism, dualism or montsm, atomistic
or organic metaphysics  Yet even when writers on logic do not
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express their philosophic prepossessions, analysis discloses a connec-
ton. In some cases conceptions borrowed from onc or another
philosophic system are openly laid down as foundations of logic
and even of mathematics

This list of diverse views given above 1s put down by way of
dlustration It 1s not exhaustive, bur 1t suffices to justify one more
endeavor to deal with proximate subject-matrer in rerms of a
theory concerning the ultmate subject-matter of logic In the
present state of affairs, 1t 1s foolish to say that logic #ust be about
this or that. Such assertions are verbal realisms, assuming that a
word has such magical power that 1t can point to and select the
subject to which it 1s applicable  Furthermore, any sratement that
logic 25 so-and-so, can, 1n the exisung state of logical theory, be
offered only as a hypothesis and an mdication of a position to be
developed

Whatever 15 offered as a hypothesis must, however, sausfy cer-
tain conditions It must be of the nature of a verq causa Bemg a
vera causa, does not mean, of course, thar 1t 15 a trre hypothesis,
for 1f 1t were that, 1t would be more than a hypothesis It means
thar wharever 15 offered as the ground of a theory must possess the
property of venfiable ewstence 1 some domam, no matter how
hypotheucal 1t 15 1n reference to the field n which it 1s proposed
to apply 1t It has no standing if 1t 15 drawn from the void and
proffered simply ad hoc  The second conditon that a hypothesis
abour ulumare logical subject-marter must satisfy 15 that it be able
to order and account for what has been called the provimate
subject-matter If 1t cannot meet the test thus mposed, no amount
of theoretical plausibility 1s of avall In the third place, the
hypothesis musr be such as to account for the arguments that are
advanced 1n support of other theories This condiuon corresponds
to the capacity of a theory 1n any ficld to explain apparent negative
cases and exceptions Unless this condition 15 fulfilled, conelusions
reached 1n satisfaction of the second condiion are subject to the
fallacy of affirming an antecedent clause because the COnsequent 1s
afirmed

From these preliminary remarks I turn to statement of the posi-
tion regarding logical subjecr-marrer that 1s developed mn this work
The theory, 1n summary form, 1s that all logical forms (with their
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characteristic properties) arse withmn the operation of mquiry and
are concerned with control of nquiry so that it may yield
warranted assertions This conception mmplies much more than
that logical forms are disclosed or come to light when we reflect
upon processes of inquiry that are mn use  Of course 1t means that,
but 1t also means that the forms origmate 1n operations of mquury
To employ a convenient expression, 1t means that while inquiry mnto
mquury 1s the causa cognoscends of logical forms, primary mquiry
1s 1tself causa essends of the forms which nquiry mto mquiry dis-
closes

It 1s not the task of this chapter to try to jusufy this hypothesis,
or to show that 1t satishes the three conditions Iaid down  That
1s the business of the work as a whole But I wish to emphasize
two pomnts preparatory to expounding the weammg (not the
justification) of the conception, an exposition that 1s the main task
of the present chapter One of them 1s that any revulsion agamnst
the position just indicated should be tempered by appreciation of
the fact that all other conceptions of logical subject-marter that
are now entertamned are equally hyporhetical If they do not seem
to be so, 1t 15 because of therr familiarity  If sheer dogmatism 1s
to be avoided, any hypothesis, no matrer how unfarmhar, should
have a fair chance and be judged by 1ts results. The other point
1s that inquuries, numerous n varniety and comprehensive n scope,
do exist and are open to public exammanon Inquiry 1s the Iife-
blood of every science and 1s constantly engaged in every art,
craft and professton In short, the hypothesis represents a vera
causa, no matter whar doubr may attend 1s apphicability i the
ficld of logic

Further elucidation of the meanung of the position taken wall
proceed largely 1n terms of objections that are most likely to arise
The most basic of these objections 1s that the field mndicated, that
of inquiries, 15 already pre-empted There 15, 1t will be sad, a
recognized subject which deals with it That subject 15 method-
ology, and there 1s 2 well recognized distinction berween method-
ology and logic, the former being an applicauon of the larter

It certamly cannot be shown, short of the total development of
the position taken, that this objection 1s not just But it may be
noted that assertion 1 advance of a fixed difference between logic
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and the methodology of scienafic and practical mquiry begs the
fundamental question at 1ssue  The fact that most of the extant
treatises upon methodology have been written upon the assump-
tion of a fixed difference between the two does not prove that the
difference exists Moreover, the relative failure of works on logic
that have 1denufied logic and methodology (I may cite the logic
of Mill as an example) does not prove that the idenuficanion 1s
doomed to falure. For the failure 7722y not be mherent In any
case, 4 priorz assumption of a dualism berween logic and method-
ology can only be prejudicial to unbiased exammnation both of
methods of inquiry and logical subject-matter.

The plausibiity of the view that sets up a dualism between
logic and the methodology of inquiry, between logic and scien-
tific method, 1s due to a fact that 1s not demed Inquiry m order to
reach valid conclusions must itself saosfy logical requirements
It 15 an easy ference from this fact to the 1dea that the logical re-
quirements are imposed upon methods of inquiry from withour
Since mquiries and methods are better and worse, logic involves a
standard for criticizing and evaluaung them How, 1t will be
asked, can inqury which has to be evaluated by reference to a
standard be itself the source of the standard> How can mnquiry
originate logical forms (as 1t has been stated that it does) and yet
be subject to the requirements of these forms® The question 1s
one that must be met It can be adequately answered only 1n the
course of the entire discussion that follows But the meaning of
the position taken may be clarified by indicating the direction n
which the answer will be sought

The problem reduced to 1ts lowest terms 15 whether mquiry can
develop n 1ts own ongomg course the logical standards and forms
to which further inquiry shall submit  One might reply by say-
ing that 1t can because 1t has  One might even challenge the ob-
jector to produce a single mnstance of improvement n scientific
methods not produced in and by the self-corrective process of
mquiry, a single mnstance that 1s due to application of standards 45
extra But such a retort needs to be justified Some kind of inquiry
began presumably as soon as man appeared on earth. Of prehis-
toric methods of inquiry our knowledge 1s vague and speculatve.
But we know a good deal about different methods that have been
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used in historic nmes We know thar the methods which now
control science are of comparauvely recent origm 1n both physical
and mathemarical science

Moreover, different methods have been not only tried, but they
have been tricd out, that 1s, tested The developing course of
science thus presents us with an mmmanent criticism of methods
previously tried Larlier methods failed 1n some 1important respect
In consequence of this failure, they were modified so that more
dependable results werc secured  Earlier methods yielded con-
clusions that could nor stand the strain put upon them by further
mvestigation It 1s not merely that conclusions were found to be
mnadequate or false but that they were found to be so because of
methods employed  Other methods of inquiry were found to be
such that persistence 1n them not only produced conclusions that
stood the stramn of further inquiry buc that tended to be sclf-rect-
fymg They were methods that improved with and by use

It may be mstructive to compare the improvement of scienufic
methods within inqury wich the mprovement that has taken
place 1n the progress of the arts Is there any reason to suppose
that advance n the art of metallurgy has been duc to application
of an external standard®> The “norms” used at present have de-
veloped out of the processes by which metallic ores were formerly
treated There were needs to be sausfied, consequences to be
reached As they were reached, new needs and new possibilities
opened to view and old processes were re-made to satisfy them In
short, some procedures worked, some succeeded m reaching the
end inrended, others failled The latter were dropped, the former
were retamned and extcnded It 1s quite true that modern improve-
ments 1 technologics have been derermined by advance 1in mathe-
matics and physical science  But these advances m scientific
knowledge arc not exrernal canons to which the arts have had
automatically to submut themselves They provided new 1nstru-
mentalitics, bur the instrumentalities were not self-applying  They
were used, and it was the result of their use, their failure and suc-
cess 1n accomplishing ends and cffectng consequences, that pro-
vided the final criterion of the value of scientfic principles for
carrymg on dctermunate technological operations  What 15 said
1s not intended as proof that the logical principles mvolved n
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sciennfic method have themselves arisen in the progressive course
of inquiry But 1t 1s meant to show that the hypothesis that they
have so arisen has a pruna facie claim to be entertained, final de-
cision being reserved

I now return to exposition of the meaning of the position taken
That mquiry 1s related to doubt will, I suppose, be admitted
The admussion carries with 1t an implication regarding the end of
mqury end 1n both senses of the word, as end-mn-view and as close
or rermmaton If inquiry begmns i doubr, 1t terminares m the
mstitution of conditions which remove need for doubt The latrer
state of affairs may be designated by the words belzef and knowl-
edge For reasons that I shall state larer I prefer the words “war-
ranted assertibiliry 7

Belief may be so understood as to be a fitting designation for
the outcome of mquiry  Doubt 1s uneasy, 1t 1s tension that finds
expression and outlet 1n the processes of inquiry Inquiry term-
nates 1n reaching that which 1s settled This settled condinion
15 a demarcating charactensuc of genuine belief In so far, be-
lief 1s an appropriate name for the end of nquiry But belef 1s
a “double-barreled” word It 1s used objectively to name what
15 believed  In this sense, the outcome of mquiry 1s a settled ob-
jective state of affairs, so settled thar we are ready to act upon 1t,
overtly or in mnaginauon Belzef here names the settled condition
of objecuve subjecr-macter, rogether wirh readiness to act n a
given way when, if, and as, that subject-matter 1s present I
existence  Bur in popular usage, belief also means a personal mat-
ter, something thar some human being entertains or holds, a
position, which under the influence of psychology, 1s converted
inro the notion thar belief 1s merely a mental or psychical state
Associations from this signification of the word belzef are lkely
to creep m when 1t 1s said that the end of mquiry 1s settled belief
The objecuive meaning of subject-matter as that s sertled through
inquiry 1s then dimmed or even shut out The ambiguity of the
word thus renders 1ts use mnadvisable for the purpose in hand

The word knowledge 15 also a suitable term to designare the
objecuve and close of inquiry  But 1t, too, suffers from ambiguiry
When 1t 1s smid that actainment of knowledge, or truth, 1s the end
of mquiry the statement, according to the position here taken, 1s
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a trmsm That which satsfactorily termunates inquiry 1s, by
definition, knowledge, 1t 1s knowledge because 1t 15 the appropriate
close of mquiry  But the statement may be supposed, and has been
supposed, to enunciate something significant instead of a rautology
As a truism, 1t defines knowledge s the outcome of competent and
controlled inquiry  When, however, the statement 1s thought to
enunciate something significant, the case 1s reversed Knowledge
1s then supposed to have a meaning of 1ts own apart from connec-
tion with and reference to mnquiry. The theory of inquiry 1s then
necessarly subordinated to this meaning as a fixed external end
The opposition berween the two views 1s basic  The 1dea that
any knowledge 1n parucular can be mstrured apart from its being
the consummation of inquiry, and that knowledge mn general can
be defined apart from this connection 1s, moreover, one of the
sources of confusion 1n logical theory For the different varieties
of realism, 1dealism and dualism have their diverse conceprions of
what “knowledge” really 15 In consequence, logical theory 1s
rendered subservient to mctaphysical and epistemological precon-
ceptions, so that interpretation of logical forms varies with under-
lying metaphysical assumptions

The position here taken holds that since every special case of
knowledge 1s constituted as the outcome of some special mquiry,
the conception of knowledge as such can only be a generalizaton
of the properues discovered to belong to conclusions which are
outcomes of mmqury Knowledge, as an abstract term, 1s 2 name
for the product of competent inquiries  Apart from this relation,
Its meaning 15 so empty that any content or filling may be arbitra-
rily poured n  The general conception of knowledge, when for-
mulated mn terms of the outcome of inquiry, has something 1m-
portant to say regarding the meaning of mnquiry itself For it
indicates that inquiry 1s a contmumg process mn every field with
which 1t 15 engaged  The “settlement” of a particular situation by
a partcular inquiry 1s no guarantee that that settled conclusion will
always remamn settled The attainment of settled beliefs 1s a
progressive matter, there 15 no belief so settded as not to be ex-
posed to further mnqury It 15 the convergent and cumulative
effect of continued inquiry that defines knowledge 1n its general
meaming  In scientific inquury, the criterion of what 1s taken to be
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settled, or to be knowledge, 1s being so settled that it is available as
a resource 1n further mquiry, not being settled n such a way as
not to be subject to revision in further inquiry.

What has been said helps to explam why the term “warranted
assertion” 1s preferred to the terms belief and knowledge It 1s free
from the ambiguity of these latter terms, and 1t mvolves reference
to inquiry as that which warrants asserion ' When knowledge 15
taleen as a general abstract term related to inquiry in the abstract,
it means “warranted assertibiity ”  The use of a term that desig-
nates a potentiality rather than an acruality involves recognition
that all special conclusions of special inquiries are parts of an
enterprise that 1s continually renewed, or 1s a going concern*

Up to this pont, it may seem as if the critera that emerge from
the processes of contnuous mquiry were only descriptive, and m
that sense empirical  That they are empirical in one sense of that
ambiguous word 1s undemable They have grown out of the
experiences of actual nquiry  But they are not empirical in the
sense 1in which “empirical” means devoid of raunonal standing
Through exammation of the relatrons which exist berween means
(methods) employed and conclusions attained as their consequence,
reasons arc discovered why some methods succecd and other
methods fail It mplied 1n what has been said (as a corollary of
the general hypothesis) that rationality 1s an affair of the relation
of means and consequences, not of fixed first principles as ulamate
premses or as contents of what the Neo-scholastics call crite-
rwology

Reasonableness or rationality 1s, according to the position here
taken, as well as m s ordmary wsage, an affair of the relation of
means and consequences In framing ends-in-view, 1t 15 un-
reasonable ro ser up those which have no connection with available
means and without reference to the obstacles standing 1n the way of

1C S Perrce, after noung that our scienafic proposiuons are subjcct ro being
broughr 1n doubt by the results of furthcr inquiries, adds, “We oughr to construct
our theories so as to provide for such [later| discoveries by leaving room
for the modificauions thar cannat be foreseen bur which are pretty sure to prove
needful ”  (Collected Papers, Vol V,p 376 n) The readers who are acquamrced
with che logical wriungs of Petrce will note my grear mdebtedness to him n the
general posiuon taken  As far as I am aware, he was the first writer on logic o
make inquiry and its methods the primary and ulumate source of logical subject-
matrer
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attaiming the end It 1s reasonable to search for and select the
means that will, with the maximum probabilicy, yield the con-
sequences which are mrended It 15 highly unreasonable to em-
ploy as means, matenals and processes which would be found, of
they were examned, to be such that they produce consequences
which are different from the ntended end, so different that they
preclude 1ts attainment  Rationality as an abstract conception 1s
precisely the generalized idea of the means-consequence relation
as such Hence, from this pomnt of view, the descriptive state-
ment of methods that achieve progressively stable beliefs, or war-
ranted assertibility, 1s also a ratzonal statement 1n case the relation
berween them as means and assernibility as consequence 1s ascer-
tamed

Reasonableness or rationality has, however, been hypostatized
One of the oldest and most enduring tradiuons 1n logical theory
has converted rationality nto a faculty which, when it is actualized
n perception of first truths, was called reason and later, Intellectus
Purus The 1dea of reason as the power which inruinively appre-
hends a prior: ultimate first principles persists i logical philosophy
Whether explicitly affirmed or nor, it 1s the ground of every view
which holds that scientific method 1s dependent upon logical forms
that are logically prior and external to mmquiry The ongmal
ground for this conception of reason has now been destroyed
This ground was the necessity for postulating a faculty that had
the power of direct apprehension of “truths” that were axiomatic
m the sense of being self-evident, or self-verifying, and self-
contamed, as the necessary grounds of all demonstrative reasoning
The notion was derived from the subject-matter that had attained
the highest scientific formulation at the tme the classic logic was
formulated, namely, Euchdean geometry

This conception of the nature of axioms 1s no longer held m
mathematics nor 1n the logic of mathematics Axioms are now
held to be postulates, neither true nor false in themselves, and
to have their meaming determined by the consequences that follow
because of their implicatory relations to one another The greatest
freedom is permutted, or rather encouraged, mn laymng down
postulates—a freedom subject only to the condition that they be
ngorously fruitful of impled consequences
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The same principle holds in physics  Mathematical formulae
have now taken the place in physics once occupied by proposi-
tions about eternal essences and the fixed species defined by these
essences The formulae are deducuvely developed by means of
rules of mmplcation Bur the value of the deduced result for
physical science 15 not determined by the correctness of the deduc-
tion

The deductve conclusion 1s used to msugate and direct opera-
tions of expermmental observation The observable consequences
of these opcrauons in their systemanc correlation with one an-
other finally determme the scientfic worth of the deduced
prmciple  The latter takes 1ts place as a means necessary to obtam
the consequence of warranted assertbiity The position here
taken, the general hyporthesis advanced, 15 a generalization of the
means-consequence relation characrerisuc of marhemancal and
physical mquiry  According to it, all logical forms, such as are
represented by what has been called proxmmate logical subject-
matter, are mnstances of a relanion berween means and consequences
m properly concrolled inquiry, the word “controlled” m this
statemnent standing for the methods of inquiry that are developed
and perfecred in the processes of conunuous inquiry In this
continuty, the conclusions of any special inquiry are subordinate
to use in substantiation and maturation of methods of further in-
qury The general character of knowledge as an abstract term
1s determined by the narure of the methods used, not vice-versa

The character of the generalization of the relanon of “first
principles” and conclusions (in matchematical and physical science)
may be illustrated by the meaning of first principles m logic, such
as tradiionally represented by the principles, say, of idenuty,
contradiction and excluded middle According to one view, such
principles represent ultimate mvariant properties of the objects

_Wlth which methods of inquiry are concerned, and to which m-
qury must conform According to the view here expressed, they
represent condirions which have been ascertained during the con-
duct of continued inquiry to be mvolved 1 1ts own successful
purswit  The two statements may scem to amount to the same
thing. Theoretically, there 1s a radical difference between them
For the second position implies, as has already been stated, that the
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principles are generated 1n the very process of control of continued
mquiry, while, according to the other view, they are a prion
prmnciples fixed antecedently to mquiry and conditioning 1t ab
extra®

Neither the existence nor the indispensability of primary logical
principles 1s, then, demeed  The question concerns their origin and
use In what 15 said upon this matter I follow i the main the
account given by Pewrce of “guiding” or “leading” principles
According to this view, every inferential conclusion that 1s drawn
mvolves a habit (either by way of expressing 1t or mutiating 1r)
mn the orgamc sense of habit, since hfe 1s impossible without ways
of action sufficiently general to be properly named habits At the
outset, the habir that operates 1n an inference 1s purely biological
It operates without our bemng aware of it 'We are aware at most
of particular acts and parncular consequences Later, we are
aware not only of what 15 done from tme to ame but of how 1t 15
done Attention to the way of domng 1s, moreover, mdispensable
to control of what 1s done The craftsman, for example, learns
that 1if he operates 1n a certam way the result will take care of 1t-
self, certain materials bemg given In hke fashion, we discover
that 1if we draw our inferences 1n a certain way, we shall, other
things being equal, get dependable conclusions The ides of a
method of inquiry arises as an articulate expression of the habit
that 1s involved 1n a class of inferences

Since, moreover, the habits that operate are narrower and wider
m scope, the formulations of methods that result from observing
them have either restricted or extensive breadth Peirce illustrates
the narrower type of habtt by the followmng case A person has
seen a rotatng disk of copper come to rest when 1t 1s placed be-
tween magnets He infers that another piece of copper will be-
have similarly under like conditions Ar first such inferences
are made without formulation of a principle® The disposition that
operates 1s limited 1n scope 1t does not extend beyond pieces of
copper But when 1t 15 found that there are habus mvolved n

2This point 1s discussed m Ch XV

#1 do nor recall that Peirce alludes to Hume's doctrine of habir, or to Mdl's
“propensity” to generalize The fact involved seems to be the same But Peirce

connects the facr, as Hume and Mill did not, with basie organic or biolopical
functions instead of leaving habit as an ulumate “mysterious” te
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every mference, m spite of differences of subject-matter, and
when these habits are noted and formulated, then the formulations
are guding or leading principles The principles state habits
operative 1n every inference that tend to yield conclusions thar are
stable and productive i further inquiries. Being free from con-
nection with any particular subject-marter, they are formal, not
material, though they are forms of material that 15 subjected to
authentic inquiry

Valdity of the principles 1s determined by the coherency of the
consequences produced by the habits they aruculate  If the habir
in question 1s such as generally produces conclusions that are sus-
tamned and developed 1 further inquiry, then it 1s valid even if 1n
an occastonal case 1t yields a conclusion that turns out mmvalid In
such cases, the trouble lies i the matenal dealt with racher than
with the habit and general principle  This distinction obviously
corresponds to the ordinary distinction between form and marter
But 1t does not involve the complete separation between them that
1s often set up n logical theores

Any habit 1s 2 way or manner of action, not a particular act or
deed When 1t 1s formulated 1t becomes, as far as 1t 15 accepted, a
rule, or more generally, a principle or “law” of acuon. It can
hardly be denied that there are habits of infcrence and that they
may be formulated as rules or principles If there are such habits
as are necessary to conduct every successful mferennial mquury,
then the formulations that express them will be logical principles
of all inquiries In this statement “successful” means operative
a2 manner that tends m the long run, or 1n conunuity of inquiry,
to yield results that are either confirmed in further inquiry or that
are corrected by use of the same procedures These guding
logical principles are not premuses of inference or argument. They
are conditions to be satisfied such that knowledge of them pro-
vides a principle of direction and of tesung  They are formulations
of ways of treaung subject-matter that have been found to be so
determimative of sound conclusions 1n the past that they are taken
to regulate further mquiry until definite grounds are found for
questioning them Whule they are derived from examination of
methods previously used i their connection with the kind of con-
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clusion they have produced, they are operationally a priorr with
respect to further inquiry *

In the previous discussion I have made statements whose full
force can become clear only m the more detalled development of
logical themes i subsequent chapters The discussion, as was said
ar the outset, 15 not intended to jusufy the position but to clanfy
its general meaning  In the remaming pages of this Introductuion
I shall set forth certain implications of the posiuon for the
theory of logic

1 Logic 15 a progressive disciplime  The reason for this 1s chat
logic rests upon analysis of the best methods of mnquiry (bemng
jadged “best” by their results with respect to continued mquiry)
that exist at a given ime  As the methods of the sciences mmprove,
corresponding changes take place 1n logic  An enormous change
has taken place n logical theory since the classic logic formulared
the methods of the science thar existed m 1ts period It has oc-
curred 1n consequence of the development of mathematical and
physical science  If, however, present theory provided a coherent
formulation of exssting scientific methods, freed from a doctrime of
logical forms mherired from a science that 15 no longer held, this
treatise would have no reason for existence When in the future
mecthods of mquiry are further changed, logical theory will also
change There 15 no ground for supposing that logic has been or
ever will be so perfected that, save, perhaps, for minor decails, 1t
will require no further modificanon  The 1dea that logic 15 capable
of final formulation 1s an eidolon of the theater

2 The subject-matter of logic 15 deternnmed operationally’
This thesis 15 a verbal restatement of what was earber saud The
methods of inquiry are operations performed or to be performed
Logical forms are the conditions that inquiry, gua inquiry, has

* As has been indicared, the above account 55 a free rendermg of Peirce  See
particularly his Collected Papers, Vol 1II, pp 15468, and Vol V pp 365-370

® The word “operational” is not a subsurute for what 1s designated by the word
“instrumentral "' ft‘ expresses the way in and by which the subject-matter of mquiry
15 rendered the means to the end of iquiry, the mstrution of dererminare exist-
enoal sitdations  As a %\cncral term, “mstrumental” srands for che relation of
means-consequence, as the basic category for interprerauion of logical forms,
while “operational” stands for the condions by which subject-marter 15 (1)
rendered fit to serve as means and (2) acrually funcrions as such means i effect-
ing the abjective transformauion which 1s the end of mquiry
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to meet Operations, to anmcipate, fall into two general types
There are operations that are performed upon and with existental
material—as 1n experimental observation There are operations
performed with and upon symbols But even m the latter case,
“operation” 1s to be raken 1n as literal a sense as possible There
are operauons like hunung for a lost coin or measuring land, and
there are operations like drawmg up a balance-sheet  The former
1s performed upon cxstential conditions, the latrer upon symbols
Bur the sy, 1 ols 1n the latter case stand for possible final existencial
conditions While the conclusion, when 1t 1s stated in symbols, 15 a
pre-condiion of further operations that deal with exstences
Moreover, the operations mvolved 1n making a balance-sheet for
a bank or any other busmess mvolve physical activiies The so-
called “menral” element 1 operations of both these kinds has to be
defined m terms of existential conditions and consequences, not
vice-versd

Operations mvolve both material and instrumentalities, mcluding
in the latter tools and techmiques The more material and m-
strumentalities are shaped in advance with a view to their operatung
n conjunction with each other as means to consequences, the better
the operations performed are controlled. Refined steel, which s
the marter of the operations by which a watch-spring 1s formed, 1s
wself the product of a number of preparatory operatons executed
with reference to gerting the marerial into the state that fits i1t to be
the material of the final operaion  The material 1s thus as mstru-
mental, from an operational pomt of view, as are the tools and
techmiques by which 1t 1s brought into a required condinon On
the other hand, old tools and techniques are modified mn order
that they may apply more effectively to new marerials  The mtro-
duction, for cxample, of the highter mertals demanded different
methods of treatment from those to which the heavier metals
previously uscd were subjected  Or, stated from the other side,
the development of electrolytic operations made possible the use
of new materials as means to new consequences

The 1llustration 1s drawn from the operations of industrial arts
But the principle holds of operations of mquiry The latter also
proceed by shaping on one hand subject-matter so that 1t lends
iself to the application of conceptions as modes of operauon, and,
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on the other hand, by development of such conceptual structures
as are applicable to existential conditions Since, as in the arts,
both movements take place i strict correspondence with each
other, the conceptions employed are to be understood as directly
operational, while the existential material, in the degree 1n which
the conditions of mquiry are sausfed, 1s determined both by
operations and with an eye 7o operations stll to be executed

3 Logwcal forms are postulational Inquiry n order to be
mgquiry mn the complete sense has to sausfy certain demands that
are capable of formal statement  According to the view that makes
a basic difference between logic and methodology, the require-
ments In question subsist prior to and mdependent of mquiry
Upon that view, they are final m themsclves, not mtrinsically
postulational  This conception of them 1s the ultimate ground of
the 1dea that they are completely and inherently a prior: and are
disclosed to a faculry called pure reason The position here taken
holds that they are mtrinsically postulates of and for inquiry, be-
ing formulations of conditions, discovered mn the course of mnquiry
wself, which further mnquiries must sausfy if they are to yield
warranted assertibility as a consequence

Stated 1n terms of the means-consequence relation, they are a
generalization of the nature of the means that must be employed if
assertibility 1s to be attamed as an end Certain demands have to
be met by the operations that occur in the arts A bridge 15 to be
built to span a niver under given conditions, so that the bridge, as
the consequence of the operations, will sustan certamn loads
There are local conditions set by the state of the banks, etc  Bur
there are general condiions of distance, weights, stresses and
stramns, changes of temperature, etc  These are formal conditions
As such they are demands, requirements, postulates, to be fulfilled

A postulate 15 also a supulation  To engage mn an mquiry 1s
like entermg into a contract It commuts the inquurer to observance
of cerrain condinons A supulation 1s a statement of conditions
that are agreed to in the conduct of some affair. The supulations
mvolved are at first implicit i the undertaking of nquiry  As they
are formally acknowledged (formulated), they become logical
forms of various degrees of generality They make definite what
1s nvolved 1n a demand  Every demand 1s 2 request, but not every
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request 15 a postulate For a postulate involves the assumption of
responsibihities  The responsibilities that are assumed are stated i
stpulations They mvolve readiness to act in certain specified
ways On this account, postulates are not arbiranly chosen
They present claims to be met mn the sense n which a clam
presents a title or has authority to receive due considerarion

In engaging 1n transactions, human bemgs are not at first aware
of the responsibilities that are mmplicit, for laws, in the legal
sense, are explicit statements of what was previously only impheit
in customs namely, formal recogmnon of dumnies and nights that
were practically mvolved i acceprance of the customs  One of the
highly generalized demands to be met m mquiry 1s the following
“If anything has a certain property, and whatever has this property
has a certain other property, then the thing m question has this
certam other property ” This logical “law” 1s a supulation If
you are goimng to mquire 1n a2 way which meets the requirements
of mquiry, you must proceed in a way which observes this rule,
]USt as When )OU make a buSlﬂCSS contract thcre are certain con-
ditions to be fulfilled

A postulate 1s thus neither arbitrary nor externally a priorz It
15 not the former because it 1ssues from the relation of means to the
end to be reached It 1s not the latter, because it 15 not mmposed
upon mquiry from wichout, but 1s an acknowledgement of that to
which the undertaking of inquiry commurs us It 15 empirically
and temporally # prior: in the same sense in which the law of
contracts 1s a rule regulating m advance the making of certain kinds
of busmess engagements While 1t 1s derived from what 15 involved
mn mquiries thar have been successful in the past, 1t iImposes a con-
dion to be sansfied 1n furure mquiries, unei the results of such n-
quuries show reason for modifying 1t

Terming logical forms postulares 1s, thus, on the negauve side,
a way of calling atrenuion to the fact that they are not given and
imposed from without  Just as the postulates of, say, geometry are
not self-evident first truths that are externally imposed premuses
but are formulations of the conditions that have to be satisfied in
procedures that deal with a certain subject-marter, so with logical
forms which hold for every mquiry In a contract, the agreement
mvolved 1s that berween the consequences of the activinies of two
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or more parues with respect to some specified affair  In inquiry,
the agreement 1s between the consequences of a series of mquiries.
But inquiry as such 1s not carried on by one person rather than
another When any one person engages in 1t, he 15 commurted, 1n
as far as his mquury 1s genwnely such and not an msincere bluff, to
stand by the results of smular mqufrles by whomever conducted
“Similar” 1 this phrase means inquiries that submit to the same
condinions or postulates

The postulational character of logical theory requires, accord-
mgly, the most complete and explicit formulation thar 1s atramable
of not only rhe subject-marter thar 1s taken as evidential in a given
mference, bur also of general conditions, stared 1n the rules and
principles of inference and discourse A distinction of matter and
form 1s thus instituted  But it 15 one in which subject-matter and
form correspond strictly to each other Hence, once more, postu-
lates are not arbitrary or mere hnguisuc convennions  They muse
be such as control the determination and arrangement of subject-
matter with respect to achieving enduringly stable beliefs  Only
after inquiry has proceeded for a considerable time and has it
upon methods that work successfully, 1s 1t possible to extract the
postulates that are involved They are not presuppositions at
large They are abstract in the sense that they are derived from
analyuc survey of the relations between methods as means and
conclusions as consequences—a prmciple that exemplifies the
meaning of rationality

The postulational nature of logical theory thus agrees with what
has been said abour logic as progressive and operanonal  Postu-
lates alter as methods of inquiry are perfected, the logical forms
that express modern scientific Inquiry are 1 many respects quite
unlike those that formulated the procedures of Greek science  An
experimenter 10 the laboratory who publishes his results states the
materals used, the setup of apparatus and the procedures employed
These specifications are hmited postulates, demands and supula-
uons, for any mqurer who wishes to test the conclusion reached
Generalize this performance for procedures of mquiry as such,
that 1s, with respect to the form of every nqury, and logical
forms as postulates are the outcome

4 Logic 15 a naturalistic theory The term ‘“naturahstic” has
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many meanings. As 1t 1s here employed 1t means, on one side, that
there 1s no breach of continuity between operations of inquiry and
biological operations and physical operations  “Continuity,” on
the other side, means that rational operations grow out of organic
activities, without being identical with that from which they
emerge There 1s an adjustment of means to consequences in the
acuvities of living creatures, even though not directed by deliberate
purpose Human beings 1n the ordinary or “natural” processes of
hving come to make these adjustments purposely, the purpose
being limited at first to local situations as they arise  In the course
of tme (to repeat a principle already set forth) the intent 1s so
generalized that inquuiry 1s freed from limitation to special circum-
stances The logic i question 1s also naruralistic 1n the sense of the
observability, 1n the ordinary sense of the word, of activines of
mquiry  Conceptions derived from a mystical faculty of mtustion
or anything that 1s so occult as not to be open to public inspecrion
and verification (such as the purely psychical for example) are
excluded

5 Logic 15 a socul discipline Onc ambiguity attending the
word “naturalistic” 1s that 1t may be understood to involve reduc-
tion of human behavior to the behavior of apes, amebae, or
electrons and protons  But man 1s naturally a bemg that hives in
assocation with others 1n communines possessing language, and
therefore enjoying a transmitted culture  Inquiry 1s a mode of
acuvity that 15 socially condiioned and that has cultural con-
sequences This fact has a narrower and a wider import Its
more hmuted mmport 1s expressed m the connection of logic with
symbols Those who are concerned with “symbolic logic” do
not always recognize the need for giving an account of the
reference and funcuon of symbols  \Vhile the relations of symbols
to one another 1s important, symbols as such must be finally under-
stood m terms of the function which symbolization serves The
fact that all languages (which include much more than speech)
consist of symbols, does not of itself settle the nature of symbolism
as that 15 used m mquury  Bur, upon any naturalisuc basis, 1t
assuredly forms the pomnt of departure for the logical theory of
symbols Any theory of logie has to take some stand on the
question whether symbols are ready-made clothing for meanings
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that subsist independently, or whether they are necessary con-
dinions for the existence of meanings—in terms often used, whether
langunage 15 the dress of “thought” or 1s something withour which
“thought” cannot be

The wider import 1s found 1n the fact that every mquiry grows
our of a background of culture and rakes effect 1 greater or less
modification of the conditions out of which 1t anises Merely
physical contacts with physical surroundings occur  But 1n every
mreraction that ivolves mtelligent direction, the physical en-
vironment 15 part of a more mclusive social or cultural environ-
ment  Just as logical texts usually remark mcidentally that reflec-
tion grows out of the presence of a problem and then proceed as if
this fact had no further interest for the theory of reflection, so they
observe that science itself 1s culturally conditioned and then dis-
miss the fact from furcher consideration * This wider aspect of the
matter 15 connected with what was termed the narrower
Language 1n its widest sense-—thar 1s, mcluding all means of com-
munication such as, for example, monuments, rituals, and formal-
1zed arts—i1s the medium m which culture exists and through which
1t 1s transmitted  Phenomena that are not recorded cannot be even
discussed  Language 15 the record that perpetuates occurrences
and renders them amenable to public consideration  On the other
hand, 1deas or meanings that exist orly m symbols that are not
communicable are fantastic beyond imagmation  The naturalistic
conception of logic, which underhes the position here taken, 1s thus
cultural maturalism  Neither mquiry nor the most abstractly
formal set of symbols can escape from the cultural matrix in which
they live, move and have their being

6 Logic s automomous The position taken imples the
ulnmacy of mquiry 1n determination of the formal condinons of
mnquiry Loglc as inquiry mnto mquury s, if you please, a circular
process, 1t does not depend upon anything extraneous to mquiry
The force of this proposition may perhaps be most readily under-
stood by noting what it precludes It precludes the determination

*“Not even the physicist 15 wholly independent of the context of experience
provided for hum by the society within which he works” Stebbing, 4 Modern
Introduction to Logic, p 16 If one mclydes m “society” the communiry of

scienufic workers, it would seem as if “even” should be changed to read, “che
physicist almost more than anyone else”
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and selection of logical first principles by an a prior: intuitional
act, even when the mruition 1n question 1s said to be thar of
Intellectys Purus It precludes resting logic upon metaphysical
and epistemological assumptions and presuppositions  The latter
are to be determined, if at all, by means of what 1s disclosed as the
outcome of inquiry, they are not to be shoved under mquiry as its
“foundation” On the eplstemologlcal side, 1t precludes, as was
noted earlier 1n another connection, the assumption of a prior
ready-made defimition of knowledge which determines the char-
acter of inquury  Knowledge 15 to be defined in terms of inquury,
not vice-versa, both m parucular and universally.

The autonomy of logic also precludes the idea that 1ts “founda-
uons” are psychological It 1s not necessary to reach conclusions
about sensations, sense-dara, 1deas and thought, or mental faculues
gencrally, as material thar preconditions logic  On the contrary,
just as the specific meaming of these matters 15 dcrermined 1n
specific inquuirtes, so generally their relation to the logic of inquiry
15 determuned by discovering the relaton that the subject-matters
to which thesc names are given bear to the effecuve conduct of
mquiry as such  The pomt may be dlustrated by reference to
“thought” It would have been possible 1n the preceding pages
ro use the term “reflecuve thought” w here the word “inquuiry” has
been uscd. But if that word had been used, 1t 1s certain that some
readers would have supposed that “reflective thought” designated
somethmg already sufficiently known so that “mquiry” was
equated to a preexisung definition of thought The opposite view
15 implied 1n the position taken We do not know what meaning
1s to be assigned to “reflective thought” excepr in terms of what 1s
discovered by mquiry into inquiry, at least we do not know what
it means for the purposes of logic  Personally, I doubt whether
there exists anything that may be called thought as a stmctly
psychical existence  But 1t 15 not necessary to go mnto that question
here For even if there be such a thing, 1t does not determme the
meaning of “thought” for logic

Either the word “rhought” has no busimess at all 1n logic or else
1t 15 a synonym of “inquiry” and its meaning 1s determined by what
we find out about inquiry The latter would seem to be the
reasonable alrernative These sratements do not mean that a
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sound psychology may not be of decided advantage to logical
theory For history demonstrates thac unsound psychology has
done great damage But 1ts general relation to logic 1s found n
the light that 1t, as a branch of mquiry, may throw upon what 1s
involved mn inquiry  Its genersc relanion to logic 15 simular to that
of physics or biology  Specifically, for reasons that will appear
n subsequent chapters, 1ts findings stand closer to logical theory
than do those of the other sciences Occasional reference to
psychological subject-matter 1s inevitable 1 any case, for, as will
be shown later, some logical positions that pride themselves upon
their complete mdifference to psychological considerations in fact
rest upon psvchologlcal notions that have become so current, so em-
bedded in intellecrual tradition, that they are accepted uncritcally
as if they were self-evident

The remaming chapters of Part One are preparatory to the
later and more detailed outline of what 1s implied n the proposi-
tions (1) that logical theory 1s the systematic formulacion of con-
trolled inquiry, and (2) that logical forms accrue m and because
of control chat yields conclusions which are warrantably assertible
Were the general pomnt of view even moderately represented m
current theory these chapters would not be necded  In the present
state of logical discussion they seem to me to be nccessary Chap-
ters I and IIT consider the naturalistic background of the theory,
one upon 1ts biological side, the other upon the culrural ~ Chapters
IV and V endeavor to state the need and importance of a revision
of logical theory 1n the direction that has been set forth



CHAPTER 1l

THE EXISTENTIAL MATRIX OF INQUIRY
BIOLOGICAL

velopment of the statement that logic 1s naturalistic  The
present chapter 1s concerned with the biological narural
foundations of inquiry It 1s obvious without argument that when
men mquire they employ their eyes and ears, their hands and their
bramms These organs, sensory, motor or central, are biological.
Hence, although biological operations and structures are nor suf-
ficient conditions of mquiry, they are necessary conditions The
fact that inquiry involves the use of biological factors 15 usually sup-
posed to pose a special metaphysical or epistomological problem,
that of the mind-body relanon When thus shunted off nto a
special domarn, 1ts umport for logical theory 1s ignored  When,
however, biological functions are recogmzed to be indispensable
constituents of inquiry, logic does not need to ger enmeshed 1n the
intricactes of different theories regarding the relations of mind and
body Tt suffices to accept the undemable fact that they are neces-
sary factors in nquiry, and then consider how they operate m 1s
conduct The purpose of the following discussion 1s to show that
biological functions and structures prepare the way for deliberate
mquiry and how they foreshadow 1ts pattern
The primary postulate of a naturalisuc theory of logic 1s con-
tinuity of the lower (less complex) and the higher (more complex)
actvities and forms The 1dea of conunuity 1s not self-explana-
tory But its meaning excludes complete rupture on one side and
mere repention of identines on the other, 1t precludes reduc-
tion of the “ligher” to the “lower” just as it precludes complete
breaks and gaps The growth and developmenr of any lLving
organusm from seed to matunty illustrates the meaming of con-
unuity  The method by which development takes place 1s some-
23

THIS cuaPTER and the following one are occupied wich de-
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thing to be dctermuned by a study of what acrually occurs It
1s not to be determmed by prior conceprual constructions, even
though such constructions may be helpful as hypotheses when
they are used to direct observation and experimentation

We cannot, for example, say in advance that development pro-
ceeds by minute mcrements or by abrupt mutations, that it pro-
ceeds from the part to the whole by means of compounding of
elements, or that it proceeds by differentiation of gross wholes mnto
definite related parts  None of these possibiliues are excluded as
bypotheses to be tested by the results of mvesugation What 15
excluded by the postulate of continuity 1s the appearance upon
the scene of a totally new outside force as a cause of changes that
occur  Perhaps from mutations that are due to some form of
radio-activity a strikingly new form emerges  But radio-activity
15 not mvented ad hoc and introduced from without in order to
account for such transformation It 15 first known to ewst 1n na-
ture, and then, if this particular theory of the origin of murations
1s confirmed, 1s found actually to occur m biological phenomena
and to be operanve among them in observable and describable
fashion On the other hand, should the conclusion of scicntific
investigation be that development proceeds by minute increments,
no amount of addition of such increments will constitute develop-
ment save when their cumulanive effect generates something new
and different

The application of the postulate of conunuiry to discussion of
logical subject-matter means, therefore, negatvely, that i order to
account for the disunctive, and unique, characters of logical
subject-matter we shall not suddenly evoke a new power or faculty
like Reason or Pure Intuition  Positively and concretely, 1t means
that a reasonable account shall be given of the ways m which it 15
possible for the traits that differenuate deliberate mquiry to de-
velop out of biological activities not marked by those traits It 15
possible, of course, to deal with what was called proxumate logical
subject-matter without raising this question  But 1t 1s cause for
surprise that writers who energetically reject the mtervention of
the supernatural or the non-natural i every other scienufic field
feel no hesitancy 1n 1nvoking Reason and a prior: Intwition 1n the
domain of logical theory It would seem to be more mcumbent
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upon logicians than upon others to make thewr position m logic
coherent with their beliefs abour other matters

If one dentes the supernatural, then one has the intellectual re-
sponsibility of mdicating how the logical may be connected with
the biological n a process of conunuous development This point
deserves emphasts, for if the following discussion fais to fulfil the
task of pomung out satsfactorly the continuous path, then that
fallure becomes, for those who accept the narurabstic postulate,
but a challenge to perform the task better

Whatever else organic life 1s or 1s nor, 1t 15 a process of activiry
that 1nvolves an environment It 1s a transacuon extending be-
yond the spatial limits of the organism An organusm does not live
m an environment, 1t lives by means of an environment Breath-
ing, the mgeston of food, the ejection of waste products, are cases
of direct integration, the circulation of the blood and the energiz-
ing of the nervous system are relatively mdwrect Burt every or-
ganic function 1s an mteracuon of intra-organic and extra-organic
energtes, either directly or indirectly  For Life involves expends-
ture of encrgy and the energy expended can be replemshed only
as the activities performed succeed i making return drafts upon
the environment—the only source of restoration of energy Not
even a hibernating ammal can hve indefinitely upon iself The
energy that 15 drawn 1s not forced m from without, 1t 1s a conse-
quence of energy expended If there 1s a surplus balance, growth
occurs If there 1s a deficit balance, degeneration commences
There are things 1 the world that are indifferent to the life-
activirics of an organism  But they are not parts of 25 environ-
ment, save potentially The processes of living are enacted by the
environment as truly as by the organism, for they are an integra-
tion

It follows that with every differenuation of structure the en-
vironment expands. For a new organ provides a2 new way of in-
teracting 1 which things 1n the world that were previously
mdifferent enter mnto hfe-functions The environment of an ani-
mal that 15 locomotor differs from that of a sessile plant, that of a
jelly fish differs from that of a trout, and the environment of any
fish differs from that of a bird  So, to repeat what was just said,
the difference 1s not just that a fish lives # the water and a bird m



26 INTRODUCTION THE MATRIX OF INQUIRY

the air, but that the characterisuc funcrions of these anumals are
what they are because of the special way n which water and air
enter 1nto their respecuve actvities

With differentiation of interactions comes the need of maintain-
ing a balance among them, or, n objective terms, a umified en-
vironment The balance has to be mamtamed by a mechanism
that responds both o variations that occur within the organmism and
mn surroundings  For example, such an apparently sclf-contamed
function as that of respiration 1s kept constant by means of active
exchanges between the alkaline and carbon dioxide contents of
changing pressures exerted by the blood and the carbon dioxide in
the lungs. The lungs in turn are dependent upon interactions
effected by kidneys and liver, which effcct the interactions of the
crrculating blood with matenals of the digestive tract  This whole
system of accurately umed interchanges 1s regulated by changes in
the nervous system

The effect of this delicate and complex system of internal
changes 1s the mamntenance of a fairly uniform inregranion with
the environment, or—what amounts to the same thing—a fairly
unified environment The mrteractuons of manimate things wich
therr surroundings are not such as to mamntam a stable relation
between the things mvolved The blow of a hammer, for example,
breaks a stone into bits  But as long as life normally continues,
the interactions to which organic and environmental energies enter
are such as to mainramn the conditions 1n both of them needed for
later mteractions The processes, in other words, are self-main-
raming, 1 a sense 1 which they are not 1n the case of the mnterac-
uons of non-hiving things

Capaciry for mamtenance of a constant form of interaction be-
tween orgamism and environment 1s not confined to the individual
organism I 15 manifested also, in the reproduction of sumilar or-
ganisms  The stone 1s presumably indifferent as to how it reacts
mechanically and chemically (within the limits of 1ts potentialities)
to other things The stone may lose 1ts mdividuality but basic
mechanical and chemical processes go on uninterruptedly  Aslong
as life continues, 1ts processes are such as continuously to maintain
and restore the enduring relationship which 1s charactenistuc of the
Iife-actavities of a given organism
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Each particular activity prepares the way for the acuvity that
follows These form not a mere succession but a series This
seriated quality of life acuvinies 1s effected through the delicate
balance of the complex factors in each parncular acuvity When
the balance within a given activity 1s disturbed—when there 1s a
proporuonate excess or deficit in some faccor—then there 1s ex-
hibited need, search and fulfilment (or satisfaction) in the ob-
jecuve meaning of those terms The greater the differentianon of
structures and their corresponding activiues becomes, the more
difficult 1t 1s to keep the balance Indeed, hving may be regarded
as a continual rhythm of disequilibrations and recoveries of equi-
hbrium  The “higher” the orgamsm, the more serious become
the disturbances and the more energetic (and often more pro-
longed) are the efforts necessary for its reestablishment  The srare
of disturbed equilibration consututes meed The movement to-
wards 1ts restoration 1s search and exploration The recovery 1s
fulfilment or sausfaction

Hunger, for example, 1s a manifestation of a state of imbalance
between orgamic and environmental factors mn rthat integration
which 1s Ife  This disturbance 15 a consequence of lack of full
responsive adapration to one another of various organie functions
The function of digestion fails to meet the demands made upon 1t
directly by the circulatory system which carries replenishing nutri-
uve material to all the organs concerned 1n the performance of
other funcuons, and the demands indirectly made by motor ac-
uvines A state of tension 1s set up which 1s an actual state (not
mere feeling) of organic uneasiness and restiessness This state of
tension (which defines need) passes mto search for materal that
will restore the condition of balance In the lower orgamsms 1t
15 expressed 1n the bulgings and retractions of parts of the organ-
1ism’s periphery so thar nutriuve marerial 15 ingested  The matter
ingested 1nitiates acuvities throughout the rest of the animal that
lead to a restoration of balance, which, as the outcome of the state
of previous tension, 15 fulfilment

Rignano, 1 an mstrucuve discussion of the biological basis of
thinking, says that every organism strives to stay m a stationary
state. He gives evidence from the acuvity of lower organisms
which shows that activities occurring when cheir state 15 disturbed
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are such as tend to restore the former stationary condinon® He
also states that “a prior physiological srate cannot be perfectly re-
established and made to persist n normal activity unul an ammal
by its movements has succeeded m getting again nto an environ-
ment 1dentical with 1ts old one ” His position may be interpreted
so that what 1s said 1n this text 1s m agreement with it But as hus
treatment stands, 1t emphasizes restoration of the previous state of
the orgamism rather than the mstitution of an integrated relation
The establishmenc of the latter relation 1s compatible wirh definire
changes 1n both the organism and the environment, 1t does not re-
quire that old and new states of either the orgamsm or the en-
vironments be identical with one another Ilence the difference 1in
the two views 15 of considerable theoretical importance

If we take as an example the search for food found in connec-
tion with the higher organisms, 1t appears clear thar the very scarch
often leads the orgamsm o an environment that differs from the
old one, and thar the approprianion of food under new conditions
mvolves a mod:fied state of the organism  The form: of the rcla-
tionship, of the interaction, 1s remstated, not the 1dentical condi-
ttons  Unless this fact 15 recognized, development becomes
abnormal or at least unusual matter rather than a normal feature of
Iife activities  Need remains a constant factor bur 1t changes its
quahty With change i need comes a change in exploratory
and searching acuvities, and that change 1s followed by a changed
fulfilment or sausfacuon The conservauve tendency 1s doubtless
strong, there 15 a tendency to get hack  Burt m at least the more
complex orgamsms, the activity of search mvolves modification of
the old environment, if only by a change n the connection of the
orgamism with it Ability to make and retain a changed mode of
adaptauon in response to new conditions 1s the source of that more
extensive development called organic evolution Of human or-
ganisms 1t 15 especially true that activities carried on for satisfying
needs so change the environment that new needs arise which de-
mand still further change mn the activities of the organism by which
they are sausfied, and so on m a potenually endless chain

In the lower organisms, interaction between organic and en-

* The Psychology of Reasommg, English translation, p 6 p 1landp 31
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viron-energies takes place for the most part through direct contact
The tenston 1n the organism 1s that berween 1ts surface and 1ts 1n-
terior In the orgamisms that have distance receptors and special
organs of locomotion, the serial nature of life behavior demands
that earlier acts in the series be such as to prepare the way for the
later The ume between the occurrence of need and the occur-
rence of 1ts satisfaction mevitably becomes longer when the inter-
action 1s not one of direct contact For the attainment of an
mtegral relation 1s then dependent upon establishing connections
with the things at a distance which arouse exploratory activity
through stumulation of eye and ear A defimite order of ininal, of
intermediate, and of final or closing actviues, 1s thus msticuted
The termunus 2b quo 1s fixed by such a condition of imbalance 1n
the organism that mntegratton of organic factors cannor be attamned
by any material with which the organism 1s in direct contact  Cer-
tamn of 1ts activities tend 1n one direction, others move in a differ-
ent direction  More particularly, its existing contact-activities and
those aroused by 1ts distance-receptors, are at odds with each other,
and the outcome of this tension 1s that the latter activities domi-
nate A satiated animal 1s not stirred by the sight or smell of the
prey that moves him when he 15 hungry In the hungry creature
actvities of search become a definite inrervening or mrermediate
series At each intermediate stage there 1s still rension between
contacr actviries and those responsive to stimult through distance-
receptors Movement continues until mtegration 1s established be-
tween contact and visual and motor activities, as 1n the consum-
matory act of devouring food

‘What has been said describes a difference berween modes of
enviromng-organical mrteraciions to which the names excitation-
reaction and sumulus-response may be applied An amimal at rest
1s moved to sniff, say, by a sensory excitation If this special rela-
tion 1s 1solated and complete 1n 1tself, or 1s taken to be such, there
1s sumply excitation-reaction, as when a person jumps but does
nothing else when he hears a sudden noise The excitation 1s
specific and so 1s the reacion  Now suppose an excitation comes
from a remote object through a distance-receptor, as, the eye
There 1s also excitation-reaction Burt if the animal 1s aroused to
an act of purswir the situation 1s quire different  The particular
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sensory excitation occurs, but 1t 1s coordinated with a larger num-
ber of other orgamic processes—those of 1ts digesuve and circula-
tory organs and 1ts neuro-muscular system, autonomic, proprio-
ceptor and central This coordination, which 1s a state of the total
organism, consttutes a stzzidus  The difference berween this con-
dition (whatever name 1t be called by) and a specific sensory
excitanion, 15 enormous  The pursuit of prey 1s a response to the
total state of the organism, not to a particular sensory excitation
Indeed, the disunction berween what has been called stumulus and
response 1s made only by analyuc reflecion  The so-called sumu-
lus, being the total state of the orgamsm, moves of 1tself, because
of the tensions contained, nto those activiues of pursuit which are
called the response The sumulus 1s simply the earlier part of the
total coordinated serial behavior and the response the later parr

The principle mvolved m the disunction just drawn is more 1m-
portant than it may seem to be ar first sight  If 1t 1s 1gnored, the
sequential character of behavior 1s lost from view  Behavior then
becomes simply a succession of 1solated and independent units of
excitation-reaction, which would be comparable, say, to a succes-
sion of muscular twitches due to a disordered nervous mechanism
When the sumulus 1s recognized to be the tensiwn n the toral
organtc actwity (ulumately reducible to that between contact
activities and those occasioned through distance-receptors), It 1$
seen that the stumulus 1n 1ts relatzonship to special activines persises
throughout the enure pursuit, although 1t changes s acrual content
at each stage of the chase As the amimal runs, speaific sensory
excitations, those of contact and those that are olfactory and visual,
alter with every change of position, with every change i the char-
acter of the ground, wirth changing objects (like bushes and rocks)
that progressively intervene, and they also change in mtensity wich
every change in distance from the hunted object

The changing excirations are, however, mntegrated into a single
sumulus by the total state of the orgamsm The theory that
identifies stimuli with a succession of specific sensory excitations,
cannot possibly account for such unified and continuous responses
as hunong and stalking prey. On that theory the anmmal would
have to make atr each stage a new and isolated “response” (reac-
tion) to everything that came across s path  He would be re-
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acting to stones, bushes and to changes in the levels and character
of the ground m so many mdependent acts that there would be
no continuity of behavior He would forget, as we say, what he
was after in the mulurude of separate reactions he would have to
make to independent excitations Because behavior 1s i facr a
funcaon of the total state of the organism tn relatton to environ-
ment, stimuli are funcuonally constant m spite of changes m
spectfic content  Because of this fact, behavior 15 sequenual, one
act growng out of another and leading cumulatively to a further
act unul the consummatory fully integrated activity occurs

Because organic behavior 1s what 1t 15, and not a succession and
compounding of independent discrete reflex-arc unus, 1t has direc-
tion and cumulative force  There are special acts, Lke winking or
the knee-jerk, that exemplfy the 1solated reflex-arc that 1s some-
umes supposed to be the unit which, through compounding, con-
stirutes behavior But there 1s no evidence that such acts have
played any role i development On the contrary, the available
evidence shows thar they are end-pomts of highly specialized lines
of development, or else are comncident by-products of the behavior
of structures that have arisen developmentally

What exists in normal behavior-development 1s thus a circuit of
which the earlier or “open” phase 1s the tension of various eley
ments of organic energy, while the final and “closed” phase 15 the
mstitution of ntegrated mnreraction of orgarusm and environment
This 1ntegration 1s represented upon the organic side by equilibra-
tion of organic energies, and upon the environmental side by the
existence of satisfymg conditions  In the behavior of higher or-
gamusms, the close of the circuit 1s not identical with the state out of
which disequilibration and tension emerged A certain modifica-
tion of environment has also occurred, though 1t may be only a
change 1n the condiions which future behavior must meet On
the other hand, there 1s change 1n the organic structures that con-
dinions further behavior This modification consttutes what s
termed habit

Habuts are the basis of organic learning According to the
theory of independent successive units of excitation-reaction, habit-
formation can mean only the increasing fixaton of certain ways
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of behavior through repeution, and an attendant weakenung of
other behavioral activities *

Developmental behavior shows, on the other hand, that in the
higher organisms excirations are so diffusely linked with reactions
that the sequel 1s affected by the state of the organism i relation
to environment In habit and learming the linkage 1s tightened up
not by sheer repetition but by the msticution of effective integrated
interaction of organic-enviromng cnergies—the consummarory
close of activities of exploratton and search In organisms of the
higher order, the special and more definite pattern of recurrent
behavior thus formed does not become completely rigid It enters
as a factorial agency, along with other patterns, m a total adapuve
response, and hence retains a certamn amount of fleuble capacity
to undergo further modifications as the orgamism meets new en-
viromng conditions

There 15, for example, reciprocal excirarion berween hand and
eye activity, a movement of the hand 15 aroused by visual acrivity,
then the movement of the hand 1s followed by a change 1n visual
actviry, and so on  Here 15 a definite recurning pattern of acuon
If the hand never did bur one thing, say reach, then this habir-
pattern mught become ngidly ser  Bur the hand also grabs, pushes,
draws and manipulates Visual behavior has to be responsive to
the performance of a great variety of manual activities It thus
mamntains flexibiity and readaptability, the connection berween
hand and eye does not become a rigid bond.

The view that habits are formed by sheer repetiion puts the
cart before the horse  Ability to repeat 1s a resulr of a formation
of a habir through the orgamc redispositions effected by attainment
of a consummatory close This modification 1s equivalent to giv-
mng some definite direction of future acnons ~ As far as environing
conditions remam much the same, the resulting act will look like
a repetition of a previously performed act Bur even then repen-
tion will not be exact as far as conditions differ  Sheer repetition

#The effect of termunal success or consummarory sausfacnon m determining
habit has always been a stumblmg-block ro those who hold thar there are ele-
mentary exciation-reaction “bonds”  But this effect 1s just what should be
expecred on the ground of the view expounded i the text, smce it 1s an expres-
sion of the facr thar the sumulus-responsc relation 15 a funcuon of the state DF the
organism as a whole
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15, n the case of the human orgamsm, the product of conditions
that are uniform because they have been made so mechanically—
as 1 much school and factory “work” Such habits are limited
m therr manifestation to the rather artificial conditions n which
they operate They certamly do not provide the model upon
which a theory of habit formation and operation should be framed

From the foregoing considerations certain general conclusions
follow as to the nature of the pattern of mquiry as a development
out of certamn aspects of the pattern of hfe-activiues *

1 Environmental conditions and energies are mherent in inquiry
as a special mode of orgamic behavior Any account of mquiry
that supposes the factors involved in i, say, doubrt, belief, observed
qualities and 1deas, to be referable to an isolated organism (subject,
self, mind) 1s bound to destroy all ties berween mquiry as reflective
thought and as scienufic method  Such 1solation logically entails
a view of inquiry which renders absurd the idea that there 1s a
necessary connection between mquiry and logical theory  But the
absurdity rests upon the acceptance of an unexarmined premise
which 1s the product of a local “subjectvistic” phase of European
philosophy. If what 1s designated by such terms as doubt, belief,
1dea, conception, 1s to have any objective meaning, to say nothing
of public verifiability, 1t must be located and described as behavior
in which organism and environment act together, or mzer-act

The earlier discussion set out with the familiar common sense
distinction of orgamism and environment, and went on to speak of
their mteraction  Unfortunately, however, a special philosophical
Interpretation may be unconsciously read into the common sense
distmction It will then be supposed that organism and environ-
ment are “given” as independent things and interaction 1s a third
independent thing which finally intervenes In fact, the distinc-
tion is a practical and temporal one, ansing out of the state of
tension 1n which the organism at a given time, 1n a given phase of
life-activity, is set over against the environment as 1t then and there
exists There 1s, of course, a natural world that exists mdepend-
ently of the organism, but this world 15 environment only as 1t
enters directly and indirectly mnro hfe-functions The orgamsm is

¢ The more specific pomts of connection are raken up m Ch VI
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tself a part of the larger natnral world and exists as organism only
n active connections with its environment

Integration 1s more fundamental than 1 the disunction designated
by interaction of organism and environment  The latter 1s indica-
tive of a parnal disintegration of a prior mtegration, but one which
1s of such a dynamic nature that it moves (as long as hife continues)
toward redmtegrarion

2 The structure and course of hfe-behavior has a definite pat-
tern, spatial and temporal This pattern definitely foreshadows
the general pattern of inquiry  For inquiry grows out of an earhier
state of settled adjustment, which, because of discurbance, 15 inde-
termmate or problematic (corresponding to the first phasc of
tensional activity), and then passes mto inquiry proper, (corre-
sponding to the searching and exploring actvities of an organism),
when the search 1s successful, belief or assertion 15 the counterpart,
upon this level, of redintegration upon the orgamc level

A detailed account of the pattern of nquiry 1s given i Chapter
VI Buc the following considerations flow so directly from the
pattern of hife-behavior that they should be noted here

a There 15 no inquiry that does not involve the malung of some
change 1 enviroming condinions  This fact 1s exemplified 1 the
mdispensable place of experiment i inquiry, since expermmentation
15 deliberate modificaion of prior conditions Iven in the pre-
scientific stage, an mndividual moves head, eyes, often the entirc
body, 1 order to determine the conditions to be taken account of
n forming a judgment, such movements effect a change m en-
vironmental relations Active pressure by touch, the acts of push-
g, pulling, pounding and mampulating to find out what things
“are like” 15 an even more overr approach to scientific experimenta-
tion

b The pattern 1s serial or sequential It has already been noted
that this trait of hfe-behavior becomes more marked with the
emergence of distance-receptors and of the neural appararus neces-
sary for coordinating their excitanion with contact-receptors and
with the muscular, circulatory and respiratory mechanisms which
are mnvolved i behavior In the human organism, organic reten-
tion (or habit-patterns) give rise to recollection  Goals or conse-
quences thar are even more remore 1n ume and space are then set
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up and the ntervenung process of search becomes more seriated
mn temporal span and 1 connecting links than in the case of the
simple presence of distance-stimuli  Formation of an end-mn-view,
or consequence to be brought about, 1s conditioned by recollec-
tion, it requires making plans m conjunction with selecnon and
ordermg of the consecutive means by which the plan may become
an actualiry

¢ The senally connected processes and operations by means of
which a consummatory close 15 brought mto being are, by descrip-
tion, intermediate and instrumental  This disuncave characteristic
prefigures, on the hiological level, the mnterpretation that must be
given, upon the level of inquiry, to operatons of mference and
discourse 1n their relation to final judgment as the consummation
of inquiry

d The basic imporrance of the serial relation 1n logic 1s rooted
m the condiions of life iself Modificauon of both orgamic and
environmental cnergies 15 mvolved in hfe-activity This orgamc
fact foreshadows learning and discovery, with the consequent out-
growth of new needs and new problematic situations  Inquiry, n
setting the disturbed relation of organism-environment (which
dcfines doubt) does not merely remove doubt by recurrence to a
prior adaptive integration It msticutes new environing conditions
that occasion new problems What the orgamism learns during
this process produces new powers that make new demands upon
the environment In short, as special problems are resolved, new
oncs tend to emerge There 15 no such thing as a final sectlement,
because every settlement introduces the conditions of some degree
of a new unsettling In the stage of development marked by the
emergence of science, deliberate mstitution of problems becomes
an objective of inquiry  Philosophy, 1n case it has not lost touch
with science, may play an important role in determming formula-
tion of these problems and m suggesting hypothetical solutions
But the moment philosophy supposes 1t can find a final and com-
prehensive solution, 1t ceases to be mquiry and becomes either
apologetics or propaganda

e From the postulate of naruralistic continuity, with 1rs prime
corollary that inquiry 1s a development out of organic-environ-
mental integration and mteraction, something follows regarding
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the relation of psychology and logic The negauve side of thus
conclusion has already been suggested  The assumptions of “men-
tahisuc” psychology have no place m logical theory The divorce
between logic and scienofic methodology, discussed in the previous
chapter, has 1ts basis largely n the belief that since inquiry involves
doubt, suggestion, observation, conjecture, sagacious discernment,
etc, and since 1t 15 assumed that all these things are “mentahste,”
there 15 a gulf between inquiry (or reflecuve thinking) and logic
Guven the assumption, the conclusion 15 just  But the recognition
of the natural contmuity of inquiry with organic behavior—the fact
that 1t 15 a developed mode of such behavior—destroys the assump-
tion  The student of mtellecrual history 15 aware of how the new
scientific standpomnt of the sixteenth and seventeenth centuries
succecded in settng up a gulf berw een the mental and the physical
The former was supposed to consutute a doman of existence of
psychical “stutf” marhed by processes rotally unlike those of the
external world which confronted “mmd ” The older Greek con-
ception that the difference was one m the type of organization of
common materials and processes, was lost from view  Psychology
and epistemology accepted complete dualism, the “bifurcation”
of nature, and the theory of thought and 1deas was wrought mto
conformity with the dualistic assumption

On the positive side, psychology s itself a special branch of m-
qury In general, it bears the same relation to the theory of logical
mquiry that 15 sustamed by physics or chemutry  But as 1t 1
more directly concerned with the focal center of mitiation and
execution of inquiry than are these other scicnces, it may, of em-
ployed as servanr and not as master of logic, make a contribution
to logical theory which they cannot make Personally, as has just
been said, I doubt the existence of anything “mental” 1n the doc-
trinal sense alleged  But 1t 15 not necessary to go mto that question,
for, as was stated, if there 1s anything of this kind 1t 1s irrelevant co
the theory of mquiry Moreover, any investigauon 1nto 1t must
1eself be an nquiry tha satisfies the logical conditions of all mquiry
Nevertheless, whatever throws any hght upon the organic condi-
tions and processes that are involved 1n the occurrence and conduct
of inquiry (as a sound biological psychology cannot fail to do) can
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hardly fail ro make valuable conrributions to the results of inquiry
Into 1nquiry

The pomts that have been made may be gathered together by
consideration of the current meaning of “expenence,” especully
in connection with the mtensified ambiguity, duc to historical
changes, that 1s artached to “empirical ”  Experience has a favor-
able or honorific use, as when 1t 1s said that a certamn conclusion or
theory 1s expenientially venified, and 15 thereby marked off from a
wild fancy, a happy guess and from a werely theoretical construc-
tion On the other hand, because of the nfluence of psychological
epistemology of a subjective, private type, “experience” has been
limited to conscious states and processes  The contrast of the two
meammngs 15 radical When 1t 1s said that cerramn conclusions are
expertentially or empirically confirmed, a scienust means anything
but that they rest upon mental and personal stares of mind ~ Agan,
the word “empincal” 15 often set 1n opposition to the rational, and
this opposition adds to the confusion  The early meaning of “em-
pirical” Iimited the application of the word to conclusions that
rest upon an accumulatton of past expertences to exclusion of mn-
sight into prmeciples

Thus a medical practinioner may have skill 1n recogmzing the
symptroms of disease and skill i therr treatment because of re-
peated past observanions and customary modes of treatment, with-
out understanding the etiology of disease and the reasons for the
kind of treatment employed  The same thing holds of the skills
of many mechanics and artisans  “I'mpirical” 1n this sensc de-
scribes an actual face and 15 justly distunguished from “rational”
acuvity, meaning, by that word, conduct grounded in understand-
mng of principles  But it is cvident that when a scientific conclusion
15 said to be empirically established, no such exclusion of rationality
or reasonng 15 mtended or involved On the contrary, every
conclusion scientfically reached as to matters of fact mvolves rea-
somng with and from prineiples, usually mathemancally expressed
To say, then, that 1t 1s empirically established 1s to say the op-
postre of what 1s said when “empirical” means only observations and
habitual response to what 1s observed The conversion of a justi-
fiable distinction between empirical as defined in terms of the
knowledge and action of artisans and rational as defined 1n terms
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of scientific understanding, nto something absolute which sets
every mode of experience mn opposition o reason and the rational,
depends accordingly, upon an arbitrary preconception as to what
experience and its limuts #mst be  Unfortunatcly, this arbicrary
Limitation still operates, as in many interpretations of the distinction
between, say, temporal and eternal objects, perception and concep-
von, and, more generally, matter and form

It may be added that the honorific use of “experience” when 1t
first appeared was undoubtedly overweighted upon the side of
observanon, as 1n the case of Bacon and Locke This overweight
1s readily accounted for as a historic occurrence  For the classic
tradinon had degenerated into 2 form in which 1t was supposed rhat
beliefs about matters of fact could and should be reached by rea-
soning alone, save as they were established by authority  Opposi-
tion to this extreme view evoked an equally one-sided notion that
mere sense-perception could sausfactorily determine beliefs about
matters of fact It led in Bacon, as her in Mill, to a negleet of
the role of mathemarics in scientfic mquury, and 1n Locke to a
pretty sharp division berween knowledge of marters of fact and
of relations between 1deas The latrer, moreover, rested finally
according to him upon sheer observation, “internal” or “‘external ”
The final outcome was a doctrine that reduced “evperience” to
“sensations” as the constituents of all observation, and “‘thought”
to external associations among these elements, both sensations and
associations bemng supposed to be merely mental or psychical

The problem of the relation between matenal that 1s observed
and subject-matter thar 1s concerved or thoughr of 15 a real one,
especially 1n respect to its logical equivalents  But the solution of
the problem should not be compromused at the outset by a state-
ment of 1t 1n terms of a fixed and absclute distinction between the
experiential and the rational  Such a statement mmphes that there
15 no Jogical problem, but a separation absolutely and immediately
given  Jusoficaton cannot be given at this stage of the discussion
for the belief that, m a proper conception of expenience, inference,
reasoning and conceptual strucrures are as experiential as 1s observa-
tion, and that the fixed separation between the former and the
latrer has no warrant beyond an episode 1n the history of culrure
Upon the basis of the naturalistic position here taken, there is a
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problem, which takes the following form How does it come
about that the development of organic behavior mro controlled
inquiry brings about the differentiation and cooperation of ob-
servational and conceprual operations?

The discussion of language and lingustic symbols 1n the follow-
ing chaprer lays the basis for an answer But 1t must be repeated
that adherence to a tradition that was formed before modern
scientific inquiry (including the biological) had ansen or been
subjected to independent analysis, should not be permitted to con-
vert a problem that holds for all schools alike, into an alleged
ready-made solution For such a solution prevents the problem
from bemg seen as a problem Finally, while the position here
taken 1mplies that logic 1s empirical 1n that 1ts subject-martter con-
sists of mquiries that are publicly accessible and open to observa-
tion, 1t 15 not empirical i the sense m which Mill, for example,
developed the 1deas of Locke and I{ume It 15 experiential 1n the
same way m which the subject-matter and conclusions of any nat-
ural science are empirical cxperiential n the way any natural
science 1s expertential, that 1s, as disuncr from che merely specula-
uve and from the & prior: and ntuinonal

I close with a reference to a predicament 1 which both orgamic
behavior and dehiberate mquiry are caught  There always exists a
discrepancy between mceans thar are employed and consequences
that ensue, someumes this discrepancy 1s so serious that is re-
sult 15 what we call mstake and error  The discrepancy exists
because the means used, the organs and habits of biological be-
havior and the organs and conceptions employed n deliberate
mquiry, must be present and actual, while consequences to be at-
tained are future  Present acrual means are the result of past con-
ditions and past activiies  They operate successfully, or “rightly,”
in (1) the degree i which existing environing conditions are very
simular to those which contributed 1n the past to formation of the
habuts, and (2) m the degree 1n which habits retain enough flexibil-
ity to readapt themselves easily to new conditions The latter
condition 1s not readily fulfilled by lower organisms, when 1t 1s
fulfilled a case of “evolution” occurs The potential conditions
for s fulfilment are present in the activities of human beings m
much larger measure  Bur the inerual phase of habit 1s strong, and,



40 INTRODUCTION THE MATRIX OF INQUIRY

so far as 1t 15 yielded to, human bemngs conunue to live upon a
relatively animal plane Even the history of science has been
marked by epochs in which observauon and reflection have oper-
ated only within a predetermined conceptual frameworlk—an ex-
ample of the mnertia-phase of habie  That the only way to avod
and avert the mustakes of this fixanion 1s by recogmition of the
provisional and conditional nature (as respects any nquiry n
process) of the facts that enter into 1r, and the hypothetical nature
of the conceptions and theories employed, 1s a relauvely late dis-
covery The meaning of the discovery has hardly penetrated yet
inro mqury about the subjects of the greatest practical importance
to man, religion, polmcs and morals

The recognition of what Peirce called “fallibiism” m distinction
from “infallibilism” 15 something more than a prudential maxim
It results of necessity from the possibility and probability of a dis-
crepancy berween means available for use and consequences that
follow between past and future conditions, not from mere weak-
ness of mortal powers Because we hive m a world 1 process, the
furure, although continuous wirh the past, 1s nor 1ts bare repetition
The principle apples with pecular force to inquiry about inquiry,
including, needless to say, the inqury presented n this treatise
The very words which must be used are words that have had their
meanings fixed n the past to express ideas that are unlike those
which they must now convey if they are to express whac 15 -
tended To those who are naturalistically inclined, the attendant
“fallibllity” will be but a spur to do better the work which this
volume artempts to do  The present volume 1s an approach not
a closed treanse  The aim 1t hopes to fulfil 1s that of being a
sufficiently coherent and systemanc approach to move others to
undertake the long cooperative work (never-ending 1 any case as
long as inquiry continues) needed to test and fill in the framework
which 1s outhned 1n this book

The important matter 1s that those who reject the doctrine of the
mntervention of some supernatural agency should not be led, by the
face that 1t 1s not customary to mtroduce biological considerations
meo the discussion of logical theory, to dismuss the chapter as ir-
relevant  Those who believe in such intervention have ground
for belief in an 4 prior: Reason upon which logical forms and prin-
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ciples depend, they are precommutted to belief 1n the irrelevancy of
all considerations of the order of those here presented But any
thoroughgomng naturalist 1s equally commutred by the logic of his
position to behef in contmuity of development, with its corrollary
of community of factors in the respective parterns of logical and
biological forms and procedures



CHAPTER I

THE EXISTENTIAL MATRIX OF INQUIRY
CULTURAL

quure, 1s not sumply phystcal It 1s cultural as well  Prob-
lems which induce mquiry grow out of the relations of

fcllow beings to one another, and the organs for dealing with
these relations are not only the eye and ear, buct the meanings
which have developed in the course of living, together with the
ways of formung and transmutting culture with all 1ts consttuents
of tools, arts, insurutions, traditions and customary behefs

I To a very large extent the ways in which human beings re-
spond even to physical condinions are nfluenced by their culrural
environment  Light and fire are physical facts  But the occasions
mn which a human being responds to things as merely physical in
purely physical ways are comparauvely €are  Such occasions are
the act of jumping when a sudden noise 1s heard, withdrawing the
hand when something hot 1s touched, blinking m the presence of
a sudden ncrease of hight, ammal-hke basking m sunshine, etc
Such reactions are on the biological plane Bur the typical cases
of human behavior are not represented by such examples The
use of sound 1n speech and listening to speech, making and en-
joying music, the kindling and tending of fire to cook and to keep
warm, the production of light to carry on and regulate occupa-
tions and social enjoyments —these things are representative of
disunctively human activity

To indicate the full scope of cultural determination of the con-
duct of living one would have to follow the behavior of an m-
dividual throughout at least a day, whether that of a day laborer,
of a professional man, arust or sctentist, and whether the individual
be a growing child or a parent For the result would show how
thoroughly saturated behavior 1s with condinons and factors that

42

THL FNVIRONMFNT 1n which human beings live, act and n-
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are of cultural onigm and mmport  Of disunctvely human be-
havior it may be said that the strictly physical environment 1s so
mcorporated m a cultural environmene that our mteractions with
the former, the problems that arise wich reference to 1t, and our
ways of dealing with these problems, are profoundly affected by
mcorporation of the physical environment in the cultural

Man, as Aristotle remarked, 1s a socul ammmal  This fact intro-
duces hum mto situations and originates problems and ways of
solving them that have no precedent upon the organic brological
level For man 15 social in another sense than the bee and ant,
since his acuvities are encompassed 1n an environment that 1s cul-
turally transmitted, so that what man does and how he acts, 15 de-
termined not by organic structure and physical heredity alone but
by the influence of cultural heredity, embedded n traditions, -
sticutions, customs and the purposes and belefs they borh carry
and mspire  Even the neuro-muscular structures of ndividuals
are modified through the mfuence of the cultural environment
upon the acuvities performed  The acquisicton and understanding
of language with proficiency n the arts (rhat are foreign to other
ammals than men) represent an mcorporation within the physical
strucrure of human beings of the effects of cultural conditions, an
mnterpenetrarion so profound thar resulting actvities are as direct
and seenungly “natural” as are the first reactions of an infant To
speak, to read, to exercise any arr, industrial, fine or polncal, are
mnstances of modifications wrought wizhm the biological organism
by the culrural environment

This modification of organic behavior i and by the cultural en-
vironment accounts for, or rather 1, the transformation of purely
organic behavior into behavior marked by intellectual properties
with which the present discussion 1s concerned  Intellectual opera-
tions are foreshadowed in behavior of the biological kind, and the
latter prepares the way for the former Burt to foreshadow 1s nor
to exemplify and to prepare 1s not to fulfil Any theory that
rests upon a naturalistic postulate must face the problem of the
extraordinary differences that mark off the activines and achieve-
ments of human beings from those of other biological forms 1t
15 these differences that have led to the 1dea that man 15 completely
separated from other animals by properties that come from 2 non-
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natural source The conception to be developed 1n the present
chapter 1s that the development of language (in 1ts widest sense)
out of prior biological actviues 1s, 1n 1ts connection with wider cul-
tural forces, the key to this transformation The problem, so
viewed, 1s not the problem of the transition of organic behavior
mto something wholly discontinuous with 1t—as 1s the case when,
for example, Reason, Intuition and the A prior: are appealed to for
explanation of the difference It 1s a special form of the general
problem of conunuty of change and the emergence of new modes
of activity—the problem of development at any level

Viewing the problem from this angle, its consttuents may be
reduced to certain heads, three of which will be noted Organic
behavior s centered m partscular organisms  This statement
applies to inferring and reasoming as existential activities But 1f m-
ferences made and conclusions reached are to be valid, the subject-
matter dealtr with and the operations employed must be such as to
yield 1dentical resules for all who infer and reason If the samne
evidence leads different persons to different conclusions, then either
the evidence 15 only speciously the same, or one conclusion (or
both) 1s wrong The special consttution of an individual organ-
1sm which plays such a role in biological behavior 15 so irrelevant
m controlled inquiry that it has vo be discounted and mastercd

Another phase of the problem 1s brought our by the part played
in human judgments by emotion and desire  These personal trais
cook the evidence and determnine the resulr that 15 reached That
15, upon the level of organmic factors (which are the actwvely
determining forces mn the type of cases just mentioned), the in-
dividual with his indwidual peculiarities, whether native or ac-
quired, 15 an active participant in producmg 1deas and beliefs, and
yet the latter are logically grounded only when such pecularities
are deliberately precluded from taking effect  This point restates
what was said 1n connection with the first poing, but 1t indicates
another phase of the matter If, using accepted termmology, we
say that the first difference 1s that berween the singular and the
general, the present point may be formulated as the difference be-
tween the subjective and the objective  To be intellectually “ob-
jective” 1s to discount and eliminate merely personal factors 1n the
operations by which a conclusion 1s reached
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Organic behavior 1s a strictly temporal affar But when be-
havior 1s mtellectually formulated, in respect both to general ways
of behavior and the special environing conditions m which they
operate, propositions result and the terms of a proposition do not
sustamn 2 temporal relation to one another It was a temporal
event when somcone landed on Robinson Crusoe’s 1sland It was
a temporal event when Crusoe found the footprint on the sands
It was a temporal event when Crusoe inferred the presence of a
possibly dangerous stranger  But while the proposition was about
something temporal, the relation of the observed fact as evidentral
to the inference drawn from 1t 1s non-temporal The same holds
of every logical relanion 1n and of proposinons.

In the following discussion 1t 1s mamntained that the solution of
the problem just stated n some of its phases, 1s mnumately and
directly connected with cultural subject-matter Transformation
from organic behavior to intellectual behavior, marked by logical
properties, 1s a product of the fact thar individuals live in a culrural
cnvironment  Such living compels them to assume in their be-
havior the standpoint of customs, beliefs, mstitutions, meanings and
beliefs which are at least relatvely general and objecuve !

II' Language occupies a peculiarly significant place and exercises
a peculiarly significant function n the complex that forms the cul-
tural environment It 1s 1tself a cultural mstitution, and, from one
pomt of view, 1s but one among many such mnstiturions  Bur 1t 1s
(1) the agency by which other instirutions and acquired habits are
transuntted, and (2) 1t permeates both the forms and the contents
of all other cultural activicies Moreover, (3) 1t has 1ts own dis-
unctive structure which 1s capable of abstraction as a formz  Thus
structure, when abstracted as a form, had a decisive mfAuence his-
torically upon the formulation of logical theory, the symbols which
are appropriate to the form of language as an agency of mquury
(as distinct from its original function as a medium of communica-
tion) are still peculiarly relevant to logical theory  Consequently,
further discussion will take the wider cultural environment for
granted and confine 1self to the especial function of language m
effecting the transformation of the biological mto the mtellectual
and the porentially logical

1 The non-temporal phase of propositions receives attenuon later
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In this further discussion, language 1s taken in 1ts widest sense, a
sense wider than oral and written speech It mcludes the larrer
Bur 1¢ 1ncludes also not only gestures burt rites, ceremonues, monu-
ments and the products of industrial and fine arts A tool or ma-
chine, for example, 15 not sumply a sumple or complex physical
object having its own physical properties and effects, bur 15 also a
mode of language For it says something, to those who understand
it, about operations of use and their consequences To the mem-
bers of a primitive community a loom operated by steam or elec-
tricity says nothing I is composed 1n a foreign language, and so
with most of the mechanical devices of modern civilization In the
present cultural setung, these objects are so mumately bound up
wich interests, occupations and purposes that they have an eloquent
voice

The importance of language as the necessary, and, i the end,
sufficient condition of the existence and transmission of non-purely
organic activities and their consequences lies 1n the fact that, on
one side, 1t 15 a strictly biological mode of behavior, emerging 1n
natural contnuty from earhier organic acuvitics, while, on the
other hand, it compels one individual to take the standpomt of
other mdividuals and to sce and mquire from a standpomnt that 1s
not strictly personal bur 15 common to them as participants or
“parties” 1n a conjoint undertaking It may be directed by and to-
wards some physical existence, But it first has refcrence to some
other person or persons with whom it mstitutes commmmnication—
the making of something common Hence, to thar extent s refer-
ence becomes general and “objecuve ”

Language 15 made up of physical existences, sounds, or marks
on paper, or a temple, statue, or loom. Bur these do not operate
or function as mere physical things when they are media of com-
munication  They operate 1 virtue of their representative ca-
pacity or meanmg The parucular physical existence which has
meaning 15, 1n the case of speech, a conventional marter  But the
convention or common consent which sets 1t apart as a means of
recording and communicating meaning 1s that of agreement in
action, of shared modes of responsive behavior and participation
mn therr consequences The physical sound or mark gets its mean-
ing i and by conjomt community of funcuonal use, not by any
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explicit convening m a “convention” or by passing resolutions that
a certamn sound or mark shall have a specified meaning Even
when the meaning of certam legal words 15 determuned by 2 court,
1t 15 not the agreement of the judges which s finally decisive
For such assent does not finish the matter It occurs for the sake
of determiming future agreements n associated bebavior, and 1t 1s
this subsequent behavior which finally settles the actual meanmg
of the words i quesuon Agreement 1n the proposition arrived
at 1s signuficant only through this function 1n promoting agreement
1n acrion

The reason for mennoning these considerations 1s that they
prove that the meaning which a conventional symbol has 1s nor
wself conventional For the meaning 1s established by agreements
of different persons mn exstential actvities having reference to
cxustential consequences  The particular existential sound or mark
that stands for dog or justice in different cultures 1s arbitrary or
conventional m the sense that although 1t has causes there are no
reasons for it But m so far as 1t 1s a medium of communication,
1ts meanng 1s common, because 1t 1s consututed by existential con-
diions  If a word varies m meaning mn intercommunicarion be-
tween different cultural groups, then to thar degree communica-
tion 1s blocked and misunderstanding results  Indeed, there ceases
to be communication unnl vanavons of understanding can be
translated, through the meaning of words, into a meanmg that 15
the same to both parties VWhenever communication is blocked
and yer 1s supposed to exist misunderstanding, not merely absence
of understanding, 1s the result It 1s an error to suppose thar the
misunderstanding 15 about the meaning of the word in isolation,
just as 1t 1s fallacious to suppose that because two persons accept
the same dictionary meaning of a word they have therefore come
to agreement and understanding For agreement and disagree-
ment are determined by the consequences of conjomt activities
Harmony or the oppostte exists 1 the effects produced by the
several activities that are occasioned by the words used

III Reference ro concord of consequences as the determnant
of the meaning of any sound used as 2 medium of communication
shows thar there 15 no such thing as a mere word or mere symbol
The physical existence that is the velucle of meaning may as a
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particular be called mere, the recitanon of a number of such
sounds or the stringing together of such marks may be called rere
language. Bur in fact there 1s no word in the first case and no
language 1n the second. The activities thar occur and the conse-
quences that result which are nor determined by meamng, are,
by description, only physical A sound or mark of any physical
existence 1s a part of language only in virtue of s operational
force, that 15, as 1t functions as a means of evolung different activi-
ties performed by different persons so as to produce consequences
that are shared by all the participants in the conjoint undertaking
This fact 1s evident and direet 1n oral communieation It 1s 1n-
direct and disguised in written communication  Where wricten
Iiterature and hteracy abound, the conception of language 1s lilely
to be framed upon their model The ntrinsic connection of lan-
guage with communuty of action 1s then forgotten Language 1s
then supposed to be simply a means of expressing or communicat-
ing “thoughts”—a means of conveying 1deas or meanings that are
complete 1n themselves apart from communal opcrational force

Much leerature 1s read, moreover, simply for enjoyment, for
esthenic purposes In this case, language 1s 2 means of action only
as 1t leads the reader to build up picrures and scenes to be enjoyed
by himself There ceases to be immediate mherent reference to
conjoint activity and to consequences mutually participated m
Such 1s not the case, however, in reading to get at the meaming of
the author, that 15, in reading that 1s emphaucally intellectual in dis-
unction from estheuc In the mere reading of a scienufic treatise
there 15, 1ndeed, no direct overr participation 1n action with an-
other to produce consequences that are comzmon m the sense of
being immediately and personally shared Buc there must be
1maginative construction of the matenals and operanions which led
the author to certam conclusions, and there must be agreement or
disagreement with his conclusions as a consequence of following
through conditions and operations that are imagmnauvely remn-
stated

Connection with overt activities 1s in such a case indirect or
mediated  But so far as definite grounded agreement or disagree-
ment 1s reached, an attitude 1s formed which 15 a preparatory read-
Iness to act in a responsive way when the conditions 1n question
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or others smular to them actually present themselves The con-
nection with action m question 1s, mn other words, with possible
ways of operation rather than with those found to be actually and
unmedately required® But preparation for possible action m sit-
uations not as yet existent m actuality 1s an essential condinon of,
and factor n, all mtelligent behavior When persons meet to-
gether m conference to plan 1 advance of actual occasions and
emergencies what shall Jater be done, or when an individual delib-
erates in advance regarding his possible behavior 1n a possible fu-
ture contingency, something occurs, but more directly, the same
sort as happens m understanding nrtellectually the meaning of a
scientific treause

I turn now to the positive implication of the fact that no sound,
mark, product of art, 15 a word or part of language 1n 1solation
Any word or phrase has the meaning which it has only as a mem-
ber of a constellation of related meanings  Words as representa-
twves are part of an inclusive code  The code may be public or
private A public code 1s illustrated m any language that 1s cur-
rent in a given cultural group A private code 1s onc agreed upon
by members of special groups so as to be unintelligible to those
who have not been initiared  Between these two come argots of
spectal groups m a community, and the technical codes invented
for a restricted special purpose, like the one used by ships at sea
Bur m every case, a particular word has 1its meaning only 1 rela-
tion to the code of which 1t 15 one constituent The disunction
just drawn between meanings that are determuned respectively 1n
fairly direct connection with action m situations that are present
or near at hand, and meanings determined for possible use 1 re-
mote and contingent situations, provides the basis upon which
language codes as systems may be differentiated mto two mam
lands

While all language or symbol-meanings are what they are as
parts of a system, 1t does not follow that they have been deter-
mined on the basis of their fitness to be such members of a system,
much less on the basis of theirr membership n a comprehensive

% Laterature and hiterary habits are a strong force n building up thar conception
of separation of ideas and theories from practical acinity which 15 discussed m
ensumg chapters
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system The system may be simply the language mn common
use Its meanings hang together not mn virtue of therr examined
relationship to one another, but because they are current m the
same sct of group habis and expectations They hang together
because of group acnivities, group Interests, customs and 1nstitu-
tons Scientfic language, on the other hand, 1s subject to a test
over and above this criterion  Each meaning that enters mto the
language 1s expressly determined 1n 1ts relation to other members
of the language system In all reasoning or ordered discourse this
criterion takes precedence over that msututed by connection
wich cultural habats

The resulting difference m the two types of language-meanings
fundamentally fixes the difference between what 1 called com-
mon sense and what 15 called science In the former cases, the
customs, the cthos and spint of a group 15 the decisive facror
determining the system of meanings in use  The system 15 one in
a practical and mstrutional sense rather than in an intellectual
sense Meanings that arc formed on this basis are sure to contain
much that 15 irrelevant and to exclude much that 1s required for
mtelligent control of actvity The meanngs arc coarse, and
many of them are inconsistent with each other from a logical
pomnt of view One meanming 1s appropriate to action under cer-
tain nstieutional group conditions, another, mn some other situa-
tion, and there 1s no attempt to relate the different situations to
one another m a coherent scheme In an intellectual sense, there
are many languages, though n a social sense there 1 but one  This
muluplicity of language-meaning constellations 1s also a marle of
our existing culture A word means one thing m relarion to a
religious nsutunon, sull another thing m business, a third thing
m law, and so on  This fact 1s the real Babel of communication
There 1s an attempt now making to propagate the 1dea thar educa-
tion which indoctrinates mdividuals mto some special tradinion
provides the way out of this confusion Aside from the fact that
there are m fact a considerable number of traditions and that se-
lection of some one of them, even though that onc be mnternally
consistent and extensively accepted, 1s arbirrary, the atrempr re-
verses the theoretical state of the case Genume community of
language or symbols can be achieved only through efforts chat
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bring about community of activities under existing conditions
The 1deal of scientific-language 1s construction of a system in
which meanings are related to one another n inference and dis-
course and where the symbols are such as to indicate the relation

I shall now introduce the word “symbol” giving 1t 1ts significa-
tion as a synonym for a word as a word, that 15, as a meaning car-
ried by language 1n a system, whether the system be of the loose
or the intellectnal rigorous kind®  The especial point 1n the mntro-
duction of the word “symbol” 1s to msutute the means by which
discrimmation between whar 15 designated by it and what 1s now
often designated by szgz may be insatuted \What I have called
symbols are often called “aruficial signs” m distinction from what
are called natural signs

IV It 1s by agreement n conjoint action of the kind already
described, that the word “smoke” stands in the Enghsh language
for an object of ccrtain qualiies In some other language the
same vocable and mark may stand for something different, and
an enarcly different sound stand for “smoke ” To such cases of
representation the word “artificial signs” apphes When 1t 1s
said that smoke as an acrual existence points to, 1s evidence of,
an exstentual fire, smoke 15 said to be a narural sign of fire  Simi-
larly, heavy clouds of given qualities are a natural sign of prob-
able ram, and so on  The representative capacity 1n question 1s
attributed to things wr thew connection with one another, not to
marks whose mcaming depends upon agreement 1n social use
There 15 no doubt of the existence and the mmportance of the
distinction designated by the words “natural” and “aruficial” signs
But the fundamentally important difference 15 not brought out by
these words  For reasons now to be given, I prefer to mark the
difference by confining the application of sig# to so-called “natural
signs”’—employng symbol to designate “artificial signs ”

The difference just stated 1s actual But 1t fails to note the dis-
uncuve mtellectual property of what I call symbols It 1s, so to

* Tlus sigmfication 1s narrower rhan the popular usage, according to which any-
thing 15 a symbnl that has representauve emotional force even if that force be
mndependunr of 1s intellectual representational force In this wider sense, 2 national
flag, a cruaifix, a mourning garb, ctc, are symbols The definiion of the rtext 1s
m so far arbitrary  Bur there is nothing arbitrary abour the subject-matters to
which the Limited signification applics
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speak, an mncdental and cxternal fact, logically spealing, that
certamn things are given representative funcuion by social agree-
ment The fact becomes logically relevant only because of the
possibility of free and independent development of meanings
discourse which arises when once symbols are msticured A “nat-
ural sign,” by description, 1s something that exists in an acutal
spatial-temporal context Smoke, as a thing having certamn ob-
served qualities, 15 a sign of fire only when the thing exists and
1s observed Its representative capacity, taken by itself, 15 highly
restricted, for 1t exists only under lmited condiions  The situa-
tion 1s very different when the meammg “smoke” 1s embodied m
an existence, like a sound or a mark on paper The actual quality
found mn existence 1s then subordmate to a representative office
Not only can the sound be produced practically ar will, so thar
we do not have ro wait for the occurrence of the object, bur,
what 1s more ymportant, the meaning when embodied n an mdif-
ferent or neutral existence 1s liberated with respect to ats represent-
atve funcuon Ic 1s no longer ned down It can be related to
other meanngs 1n the language-system, not only to that of fire but
to such apparently unrelated meanings as friction, changes of tem-
perature, oxygen, molecular consutution, and, by intervening
meaning-symbols, to the laws of thermodynamics

I shall, accordingly, n what follows, connect sigiz and sigmzfi-
cance, symbol and meamng, respectively, with each other, in order
to have terms to designate two different kinds of representative ca-
pacity  Linguistically, the choice of terms 1s more or less arbi-
trary, although sign and significance have a common verbal root
This consideration 1s of no importance, however, compared with
the necessity of having some words by which to designate the two
lunds of representative function  For purposes of theory the im-
portant consideration 1s that existent things, as signs, are evidence
of the existence of somethng else, this something bemng at the
time ferred rather than observed

But words, or symbols, provide no evidence of any existence
Yet whar they laclc i this capacity they make up for in creation
of another dimension They make possible ordered discourse or
reasoming  For this may be carried on without any of the exist-
ences to which symbols apply being actually present without, m-
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deed, assurance thar objects to which they apply anywhere actu-
ally exst, and, as in the case of mathematical discourse, without
direct reference to existence at all

Ideas as 1deas, hypotheses as hypotheses, would not exist were
1t not for symbols and meanings as distinct from signs and sigmfi-
cances The greater capacity of symbols for manipulation 1s of
pracucal importance  But 1t pales 1n comparison with the fact
that symbols mtroduce mto inquiry a dimension different from
that of existence Clouds of certan shapes, size and color may
signify to us the probability of ran, they portend ran  Bur the
word cloud when it 15 brought 1nto connection with other words
of a symbol-constellation enable us to relate the meaning of being
a cloud with such different matters as differences of temperature
and pressures, the rotation of the earth, the laws of motion, and
so on

The difference berween sign-significance and symbol-meaning
(in the sense defined) 1s brought out 1n the following mcident *
A wvisitor 1n a savage tribe wanted on one occasion “the word for
Table There were five or six boys standing around, and tapping
the table with my forefinger 1 asked “What 1s this®” One boy
said it was dodela, another that 1t was an etanda, a third staced
that 1t was bokalz, a fourth that 1t was elamba, and the fifth said 1t
was meza” After congratulating himself on the richness of the
vocabulary of the language the visitor found later “that one boy
had thought he wanred the word for tapping, another understood
we were seeking the word for the material of which the table was
made, another had the 1dea that we required the word for hard-
ness, another thought we wished the name for that which covered
the table, and the last . gave us the word meza, table.”

This story mught have been quoted earhier as an dlustration of
the fact that there 1s not possible any such thing as a direct one-
to-one correspondence of names with existenual objects, that
words mean what they mean 1n connection with conjomt activi-
ties that effect a common, or murtually participated i, conse-
quence The word sought for was involved n conjomnt activities
looking to a common end The act of tapping n the dlustration
was 1solated from any such sitwation It was, m consequence,

£ Quoted by and from Ogden and Ruchards, The Meaning of Meaning, p 174
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wholly mdeterminate 1n reference, 1t was no part of commnunica-
tion, by which alone acts ger significance and accompanying
words acquire meaning © For the point in hand, the anecdote 1l-
lustrates the lack of any evidential status n relanon to existence of
the symbols or representative values that have been given the
name “meanings”’  Without the mrervention of a specific kind
of existentia] operation they cannot indicate or discriminate the
objects to which they refer Reasoning or ordered discourse,
which 1s defined by development of symbol-meanings n relation
to one another, may (and should) provide a basis for performing
these operations, but of iuself it determines no existence  Thus
statement holds no marttcr how comprehensive the meanmg-system
and no matter how rigorous and cogent the relations of meanings
to one another  On the other hand, the story illustrates how, mn
case the right word had been discovered, the meaning symbolized
would have been capable of entering wnto relanons with any
number of other meanings independently of the actual presence
at any given time of the objecr table  Just as the sign-uignificance
relation defines mference, so the relanon of meanngs that consu-
tutes propositions defines miplication m discourse, 1f 1t satisfies the
mntcllectual conditions for which it 1s mstituted  Unless there are
words which mark off the two lunds of relations 1n ther distine-
ove capacities and offices, with reference ro existence, there 1s
danger that rwo things as logically unlike as inference and imph-
cation will be confused As a marcter of fact, the confusion, when
inference s trearcd as adentical with implication, has been a power-
ful agencey in crearng the doctrinal conception thar logic is purcly
fornial—for, as has been sad, the relauon of meanmgs (carried
by symbols) to one another 15, ar such, independent of exstental
reference !

V' So far the word “relation” has been rather mdiscrimmately
employed The discussion has now reached a pomnr where 1t 15
necessary to deal with the ambiguity of the word as 1t 1s used not

“ Another aspect of the same general principle, nor directly connected with
language, 15 brought out later n consideration of the meaming of any demon-
strated objeer 1 relavion to “this”

® A farther important logical aspect of this matter 15 dealt with below in the
necessity of disunguishing judgment from proposmons, and snvelvement from
implication
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merely 1n ordinary speech but m logical texts The word “rela-
tion” 1s used to cover three very different matters which in the
interest of a coherent logical doctrine must be discrimmated (1)
Symbols are “related” directly to one another, (2) they are “re-
lated” to exsstence by the medianng mtervention of existential
operations, (3) existences are “related” to one another in the evi-
dennal sign-signified funcuon That these three modes of “rela-
tion” are different from one another and that the use of one and
the same word tends to cover up the difference and thereby create
doctrinal confusion, 1s evident

In order to avord, negatively, the disastrous doctrinal confusion
that arises from the ambiguity of the word relation, and mn order
to possess, positively, linguistic means of making clear the logical
nature of the different subject-matters under discussion, I shall
reserve the word relation to designate the kind of “relation” which
symbol-meanings bear to one another as symbol-meanings 1 shall
use the term reference to designate the kind of relation they sus-
tam to exnstence, and the words connection (and mvolvement) to
designate that kind of rclation sustained by things to one another
in vireae of which mference 1s possible

The differcnces, when once poimnted out, should be so obvious
as hardly to require illustration  Consider, however, proposttions
of mathematical physics (1) As proposiuons they form a system
of related symbol-mecamings that may be considered and devel-
oped as such  (2) But as propositions of physics, not of mere
mathematics, they have reference to existence, a reference which
1s realized 1n operations of application  (3) The final test of valid
reference or apphcability resides in the comnections that exist
among things  Ixstential involvement of things with one another
alone warrants inference so as to enable further connections among
things themselves to be discovered

The question may be raised wherther meamng-relanions n dis-
course arise before or after sigmificance-connections 1n existence
Did we first infer and then use the results to engage 1 discourse?
Or did relations of meanings, mstituted m discourse, enable us to
detect the connections m things i virtue of which some things
are evidential of other things® The queston 15 rhetorical in that
the question of hisrorical prionty cannot be settled The question
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15 asked, however, in order to indicate that 1n any case ability to
treat things as signs would not go far did not symbols enable us
to mark and retan just the qualities of things which are the
ground of inference Without, for example, words or symbols
that disciminate and hold on to the experienced quahties of sight
and smell that constitute a thing “smoke,” thereby enabling it to
serve as a sign of fire, we might react to the qualities 1n question
mn animal-like fashion and perform acuvities approprare to them.
But no mference could be made that was not blind and blunder-
ing. Moreover, since what 1s mferred, namely fire, 15 not present
in observation, any anticipation that could be formed of 1t would
be vague and indefinite, even supposing an antcipation could
occur at all If we compare and contrast the range and the depth
of the signifying capaciry of existennal objects and events m a
savage and a cwvilized group and the corresponding power of
inference, we find a close correlation between 1t and the scope and
the mumacy of the relations that obtain berween symbol-meanings
in discourse  Upon the whole, then, 1t 1s language, ongmating as
a medium of communication 1 order to bring about deliberate co-
operation and competition i conjoint activities, that has conferred
upon existential things their sigmifying or evidennal power

VI We are thus brought back to the onginal problem namely,
transformation of amimal acuvities mto ntelligent behavior having
the properues which, when formulated, are logical in nature  As-
sociated behavior 1s charactenistic not only of plants and animals,
burt of electrons, atoms and molecules, as far as we know of every-
thing that exists 1n nature  Language did not originare association,
but when 1t supervened, as a natural emergence from previous
forms of ammal activity, 1t reacted to transform prior forms and
modes of assocrated behavior in such a way as to give experience
a new dimension

1 “Culrure” and all that culture involves, as disunguished from
“nature,” 1s both a condition and a product of language Since
language 1s the only means of reraimng and transmutting to subse-
quent generations acquired skills, acquired mnformauon and ac-
quired habus, 1t 15 the latter  Since, however, meanings and the
significance of events differ in different cultural groups, 1t 1s also
the former
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2 Ammal actvites, such as eaung and drinking, searching for
food, copulation, etc, acquire new propernes Eatng food be-
comes a group festival and celebration, procuring food, the art of
agriculture and exchange, copulation passes mnto the msurution of
the family.

3 Apart from the existence of symbol-meanings the results of
prior experience are retamed only through strictly organic modi-
fications Moreover, these modifications once made, tend to be-
come so fixed as to retard, if not to prevent, the occurrence of
further modifications The existence of symbols makes possible
deliberate recollection and expectation, and thereby the msaru-
tion of new combinations of selected elements of experiences hav-
g an ntellecrual dimension

4 Organic biological actvites end 1n overt actions, whose con-
sequences are wrretrievable  'When an activiry and 1ts consequences
can be rehearsed by representation in symbolic terms, there 1s no
such final commitment If the representation of the final con-
sequence 1s of unwelcome quality, overt acuvity may be fore-
gone, or the way of actng be replanned 1n such a way as to avoid
the undesired outcome ’

These transformations and others which they suggest, are not
of themselves equivalent to accrual of logical properues to behav-
tor Bur they provide requisite conditions for it The use of
mearung-symbols for mstitution of purposes or ends-in-view, for
deliberation, as a rehearsal through such symbols of the acuvities by
which the ends may be broughr into being, 1s at least a rudimentary
form of reasoning 1n connection with solution of problems The
habit of reasoning once msututed 1s capable of indefinite develop-
ment on its own account The ordered development of mean-
ings n their relations to one another may become an engrossing
mnterest When this happens, implicit logical conditions are made
explicit and chen logical theory of some sort 1s born It may be
mperfect, 1t wil be imperfect from the standpoint of the -
quiries and symbol-meanings thar later develop But the firse step,
the one that costs and counts, was taken when some one began to

" Generalizing beyond the strict requirements of the position outhned, 1 would
say that I am nor aware of any so-called merely “menral” aervity or result that
cannot be described in the objective terms of an orgamic acuvity modified and
directed by symbols-meamng, or language, mn 1ts broad sense



58 INTRODUCTION THE MATRIX OF INQUIRY

reflect upon language, upon Jogos, n 1ts syntactical strucrure and
its wealth of meaning contents Hypostization of Logos was the
first result, and 1c held back for centuries the development of -
quirtes of a kind that are competent to deal with the problems of
the existent world But the hypostization was, nevertheless, a
tribute to the power of language to generate reasonng and,
through application of the meammngs contained m 1t, to confer
fuller and more ordered significance upon existence

In later chapters we shall consider in some detail how a logic
of ordered discourse, a logic that gathered m a system the rela-
uons which hold meanings consistently togecher mn discourse, was
taken to be the final model of logic and thereby obstructed the
development of effective modes of inquiry mto existence, pre-
ventg the necessary reconstruction and expansion of the very
meamungs that were used 1n discourse  For when these meanings
i their ordered relations to one another were taken to be final in
and of themselves, they were directly superimposed upon nature
The necessity of existential operations for application of mean-
ings to natural existence was ignored  Thus failure reacted mnto the
system of meanings as meanings The result was the behef that
the requirements of rational discourse constitute the measure of
natural existence, the criterion of complete Bemng It 15 true that
logic emerged as the Greeks became aware of language as Logos
with the attendant implication that a system of ordcred meanmgs
15 mvolved

This perception marked an enormous advance But 1t suffered
from two serious defects Because of the superior status as-
signed to forms of rauonal discourse, they were 1solated from
the operations by means of which meamings ongmate, funcuon
and are tested, This 1solation was equivalent to the hyposucsa-
tion of Reason In the second place, the meanings that were
recognized were ordered 1n a gradation derived from and controlled
by a class-structure of Greek society. The means, procedures
and kinds of organization that arose from active or “practical”
participation in natural processes were gwven a low rank m the
hierarchy of Being and Knowing The scheme of knowledge
and of Nature became, without conscious intent, a mirror of a
social order m which crafrsmen, mechanics, artisans generally,
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held a low position 1n comparison with a leisure class  Citizens
as citizens were also occupied with doing, a dong insugated by
need or lack While possessed of a freedom denied to the artisan
class, they were also taken to fail in complertely self-contaned and
self-sufficient activity  The latter was exemplified only in the
exercise of Pure Reason untainted by need for anything outside 1t-
self and hence independent of all operations of doing and making
The historic result was to give philosophic, even supposedly onto-
logical, sanction to the cultural conditions which prevented the
utilization of the immense potentialiies for attamment of knowl-
edge that were resident m the activities of the arts—resident 1n
them because they involve operations of active modification of exist-
ing conditions which contain the procedures constituting the ex-
permmental method when once they are employed for the sake of
obtaming knowledge, mstead of beng subordinated to a scheme
of uses and enjoyments controlled by given socio-cultural con-
ditions



CHAPTER IV

COMMON SENSE AND SCIENTIFIC INQUIRY

poN THE biological level, organisms have to respond to
conditions about them 1n ways that modify those condi-
tions and the relatons of orgamisms to them so as to re-
store the reciprocal adaptanon that 1s required for the mamntenance
of bfe-functions Human orgamsms are involved m the same sort
of predicament Because of the effect of cultural conditions, the
problems mvolved not only have different contents but are capable
of statement as problems so that inquiry can enter as a factor
in their resolution  For 1 a cultural environment, physical condi-
tions are modified by the complex of customs, traditions, occupa-
tions, interests and purposes which envelops them  Modes of re-
sponse are correspondingly transformed They avail themselves of
the significance which things have acquired, and of the mreanmgs
provided by language Obviously, rocks as minerals sigmfy some-
thing more 1n a group that has learned to work 1ron than it signifies
either to sheep and tigers or to a pastoral or agricultural group
The meanings of related symbols, which form the language of a
group, also, as was shown m the last chapter, introduce a new type
of attitudes and hence of modes of response [ shall designate the
environment 1n which human beings are dwectly mvolved the
common sense environment or “world,” and mquries thar take
place 1n making the required adjustments m behavior common
sense mquiries
As 15 brought out later, the problems that arise n such simations
of mreracuon may be reduced to problems of the use and enjoy-
ment of the objects, actvities and products, materal and ideolog:-
cal, (or “1deal”) of the world in which individuals live Such
inquiries are, accordingly, different from those which have knowl-
edge as thewr goal The attamnment of knowledge of some things
15 necessarily involved mn common sense mquries, bur 1t occurs
60
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for the sake of settlement of some issue of use and enjoyment,
and not, as In scientific nqury, for 1ts own sake. In the latter,
there 15 no dwrect involvement of human beings n the mmediate
environment—a fact which carnies with 1t the ground of distin-
gusshing the theoretical from the pracucal

The use of the term common sense 1s somewhat arbitrary from
a lingwstic pomnt of view. But the exastence of the kunds of sirua-
tions referred to and of the kind of inquiries that deal with the
difficulties and predicaments they present cannot be doubred
They are those which continuously arise m the conduct of lfe
and the ordering of day-by-day behavior They are such as con-
stantly arise in the development of the young as they learn to make
their way 1n the physical and social environments i which they
live, they occur and recur in the lfe-actvity of every adult,
whether farmer, arusan, professional man, law-maker or admims-
trator, citizen of a state, husband, wife, or parent On their very
face they need to be discriminated from mquiries that are distinc-
tively scientific, or that aim at attaiming confirmed facts, “laws”
and theories

They need, accordingly, to be designated by some distinctive
word, and commmnon sense 1s used for that purpose  Moreover, the
term 1s not wholly arbitrary even from the standpomt of linguis-
iic usage In the Oxford Dictionary, for example, 1s found the
following defimition of common sense “Good sound practical
sense, combimed tact and readmess in dealing with the ordinary
affairs of hife 7 Common sense mn this significauon applies to be-
havior 1n 1ts connection with the signmificance of things

There 1, clearly, a disunctuvely mtellectual content mvolved,
good sense 1s, 1n ordinary language, good judgment Sagacity 1s
power to discriminate the factors thar are relevant and important
In sigruficance 1 given situations, 1t 1s power of discernment, in
a proverbial phrase, ability to tell 2 hawk from a hernshaw, chalk
from cheese, and to bring the discrimmations made to bear upon
what 15 to be done and whar 15 to be abstammed from, 1n the “ordi-
nary affairs of Iife” That which, m the opening paragraphs, was
called the mode of mquiry dealing with situations of use and en-
joyment, 1s, after all, but a formal way of saying what the dic-
tionary states 1 its defimtion of common sense
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There 15, however, another dictionary defimtion “The general
sense, feelmg, judgment of mankind or a commumry ” It 15
this sense that we speak of the deliwerances of common sense as
if they were a body of settled truths It applies not to things in
their significance but to meammgs accepted  'When the Scottish
school of Reid and Stewart erected “common sense” mto an ulti-
mate authority and arbiter of philosophic questions, they were
carrying this signification to 1ts limit  The reference to practical
sagacity n dealing with problems of response and adaptation n
use and enjoyment has now gone mnto the background “Com-
mon” now means “general” It designates the conceprions and
beliefs that are currently accepted without question by a given
group or by mankind m general They are comnion n the sense
of bemng widely, if not universally, accepted They are sense, tn
the way m which we spealc of the “sense of a meeung” and mn
which we say things do or do not “make sense ” They have some-
thing of the same ulumacy and mmmediacy for a group that
“sensation” and “fechng” have for an mndwidual 1n his contact
with surroundmng objects It 1s a commonplace that every cultural
group possesses a set of meanings which are so deeply embedded
In 1ts customs, occupations, traditions and ways of interpreting
1ts physical environment and group-life, that they form the basic
categories of the language-system by which details are mterpreted
Hence they are regulanive and “normative” of specific belefs and
judgments

There 1s a genuine difference between the two meanings of
common sense  But from the standpoint of a given group there
1s a defimice deposic of agreement  They are both of them con-
nected with the conduct of life i relation to an extsung environ-
ment one of them n judging the sigmficance of things and events
with reference to what should be done, the other, 1n the ideas that
are used ro direct and justify activities and judgments. Tabus
are, first, customary ways of actuvities To us they are mustaken
rather than sagacious ways of action But the system of meanings
embodied 1n the language that carnes tradinon gwes them authority
n such highly pracucal matters as the eaung of food and the be-
havior thart 1s proper n the presence of chieftans and members of
the family configuration, so that they control the relations of males
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and females and persons of vartous kinship degrees To us, such
conceptions and beliefs are highly mmpractical, to those who held
them they were matters of higher practical importance than were
special modes of behavior in dealing with particular objects For
they set the standards for judging the latter and acting in reference
to them It 15 possible today, along with our knowledge of the
cnormous differences that characterize various cultures, to find
some unified deposit of acuvities and of meanings n the “commeon
sense and feeling of mankmd,” especially 1n matters of basic social
coheston

In any case, the difference between the two meanings may be
reduced, withour domg violence to the facts, to the difference be-
rween phases and aspects of special practical siruations that are
looked 1mrto, questioned and exammed with reference to what
may or should be done at a particular tme and place and the
rules and precepts that are taken for granted m reaching all con-
clusions and n all socially correct behavior Both are concerned,
one directly and the other mdirectly, with “the ordmmary affars
of life,” 1n the broad sense of life

I do not suppose that a generalization of the inquiries and con-
clusions of this type under the caption of “use and enjoyment”
needs much exposition for its support  Use and enjoyment are
the ways in which human bemgs are directly connected with the
world about them Qucstions of food, shelter, protection, de-
fense, etc, are questions of the use to be made of materials of the
cnvironment and of the attitudes to be taken practically rowards
members of the same group and to other groups taken as wholes
Use, in turn, 1s for the sake of some consummation or enjoyment
Some things that are far beyond the scope of direct use, like stars
and dead ancestors, are objects of magical use, and of enjoyment mn
rites and legends  If we mclude the correlanve negative ideas of
disuse, of abstmence from use, and toleration and suffering, prob-
lems of use and enjoyment may be safely said to exhaust the do-
main of common sense mmquiry

There 1s direct connection between this fact and the concern
of common sense with the quabtative It 1s by discernment of
qualities that the fitness and capaciry of things and events for use
1s decided, that proper foodstuffs, for example, are told or dis-
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criminated from those that are unfit, poisonous or tabued That
enjoyment-suffering is qualitative through and through and 1s con-
cerned with situations 1 therr pervasive qualitanive character, 1s
almost too obvious for menuion  Furthermore, the operations and
responses thar are engaged mn use and enjoyment of siruations are
qualiatively marked off Tanmung skins 1s a process qualitatively
different from that of weaving baskets or shaping clay into jars,
the rites that are responsive to death are qualitatively different
from those appropriate to birth and weddings  Inferiors, superiors
and equals are treated 1n modes of greeting and approach that are
quahtanvely unlike

The reason for calling attention to these commonplace facts is
that they bring out the basic difference between the subject-mat-
ters charactenstic of common sense and of scientific 1nquuries, and
they also mdicate the differences between the problems and pro-
cedures of mquiry that are characteristic of common sense i dif-
ferent stages of culture 1 shall first consider the latter pomnt
Common sense m respect to both 1ts content of 1deas and beliefs,
and 1ts methods of procedure, 1s anything but 2 constant Both
its content and s methods alter from time to time not merely 1n
detail but 1n general pattern Every mventon of a new tool and
utensil, every improvement i technique, makes some difference
m what 1s used and enjoyed and m the inquiries that arise with
reference to use and enjoyment, with respect to both sigmificance
and meaning  Changes in the regulative scheme of relations within
a group, famuly, clan or nation, react even more mtensively nto
some older system of uses and enjoyments

One has only to note the enormous differences m the contents
and methods of common sense 1n modes of life that are respecuvely
domnantly nomadic, agricultural and industrial  Much that was
once taken without question as a matter of common sense 1s for-
gorten or actively condemned Other old conceptions and con-
victions continue to recewve theorerical assent and strong emotional
attachment because of their presuge Bur they have lide hold
and application in the ordmary affairs of hfe For example, ideas
and pracuces which, 1n primitive tribes, were mterwoven with
practcally every concern of ordmnary affarrs, are later relegated
to a separate domain, rehgious or esthetic
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The business of one age becomes the sport and amusement of
another age Even scienufic theories and interpretarions continue
to be affected by concepuons that have ceased to be determinauve
m the actual practice of inquiry The special bearing of the fact
that “common sense” 1s anything but a constant upon logical for-
mulations, will concern us in the sequel Here 1t 1s enough to call
attention to a pornt which will later receive detailed examination
namely, the very fitness of the Arstorelian logical organon m
respect to the culture and common sense of a certain group n the
period 1 which 1t was formulated unfits 1t to be a logical formu-
lation of not only the science but even of the common sense of the
present cultural epoch

I recur now to the bearing of the fact that common sense -
quiries are concerned with qualirative matter and operations upon
their disunction from scientific inquinies  Fundamentally, the
distinction 1s that brought out n the previous chapter Namely,
that between significances and meanings that are deterrnined m
reference to pretty direct existential application and those that
are determined on the ground of their systemaric relations of co-
herence and consistency with one another  All that the present
mode of statement adds 1s that, 1n the first case, “existential apph-
cation” means application 1n qualitative use and enjoyment of the
environment On the other hand, both the history of science and
the present state of science prove that the goal of the systemanc
relationship of facts and conceptions to one another 1s dependent
upon elnmation of the qualuative as such and upon reduction to
non-qualitative formulation

The problem of the relation of the domain of common sense to
that of science has notoriously taken the form of opposition of
the qualirative to the non-qualitative, largely, but not exclusively,
the quantitative, The difference has often been formulated as the
difference between perceptual material and a system of conceptual
constructions In this form 1t has constituted, 1n recent centuries,
the chief theme of epistemology and metaphysics From the
standpomt that controls the present discussion, the problem 1s not
epistenological (save as that word means the logical) nor is 1t
metaphysical or ontological In saying that it 1s logical, 1t 1s
afhrmed that the question at 1ssue 1s that of the relation to each



66 INTRODUCTION THE MATRIX OF INQUIRY

other of different kinds of probless, since difference 1n the type of
problem demands different emphases i inquiry It 1s because of
this fact that different logical forms accrue to common sense and
saentific objects From this pont of view, the question, sum-
marily stated, 15 that of the relanon to each other of the subject-
matters of practical uses and concrere enjoyments and of scientific
conclusions, not the subject matters of two different domains
whether epistemological or ontological

The conclusion to be larer reached 1s here anticipated to serve as
a guide m following the further discussion (1) Scientific subject-
matter and procedures grow out of the direct problems and
methods of common sense, of practical uses and enjoyments, and
(2) react into the latter in a way that enormously refines, expands
and liberates the contcnts and the agencies at the disposal of com-
mon sense The separation and opposition of scientific subject-
matter to that of common sense, when 1t 15 taken ro be final,
generates those controversial problems of epistemology and meta-
physics that sull dog the course of philosophy When sciennfic
subject-marter 15 secn to bear genetic and functional relation to
the subjcct-matter of common sense, these problems disappear
Scientfic subject-matter 15 intermediate, not final and complete 1n
iself

I begin the discussion by introducing and evplamning the denota-
tive force of the word szruatzon  Its import may perhaps be most
readily indicated by means of a preliminary negauive statement
Whar 15 designated by the word “situation” 1s ot a single object
or cvent or set of objects and events For we never experience
nor form judgments about objects and events 1n 1solation, but only
In connection with a contextual whole This latter 1s what 1s
called a “situation ” 1 have mentioned the extent in which modern
philosophy had been concerned with the problem of existence as
perceptually and conceptually determined The confusions and
fallacies that atrend the discussion of this problem have a direct and
close connection with the difference between an object and a situa-
tion Psychology has paid much attenuion to the question of the
process of percepuion, and has for 1ts purpose described the per-
cewved object 1n terms of the results of analysis of the process

I pass over the fact that, no matter how legitimate the virrual
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identification of process and product may be for the special purpose
of psychological theory, the idenufication 1s thoroughly dubious
as 2 generalized ground of philosophical discussion and theory 1
do so 1n order to call attennion to the facr that by the very nature
of the case the psychological treatment takes a singular object or
event for the subject-matter of its analysss  In actual experience,
there 1s never any such 1solated smgular objcct or event, a4z object
or event 1s always a special part, phase, or aspect, of an environing
experienced world—a siwnation  The singular object stands out
conspicuously because of 1ts especially focal and crucial position at
a gven tume 1n determination of some problem of use or enjoyment
which the total complex environment presents  There 1s always a
field m which observation of thzs or that object or event occurs
Observation of the latter 1s made for the sake of finding out what
that field 1s with reference to some active adaptive response to be
made 1n carrying forward a course of behavior  One has only to
recur to anumal perception, occurring by means of sense organs, to
note that 1solation of what 1s perceived from the course of life-
behavior would be not only futile, but obstrucuve, 1n many cases
fatally so

A further conclusion follows When the act and object of
perception are 1solated from thewr place and funcrion m promotng
and directing a successful course of activiies m behalf of use-
enjoyment, they are taken to be exclusively cogmtwe The per-
cewved object, orange, rock, piece of gold, or whatever, 1s ralten to
be an object of knowledge per se  In the sense of bemng discrimi-
natingly noticed, 1t 25 an object of knowledge, but not of knowl-
cdge as ulumarte and self-sufficient It 1s noted or “known” only so
far as guidance 15 thereby given to direction of behavior, so that the
siruation m which 1t 15 found can be appropriately enjoyed or some
of 1ts condirions be so used that enjoyment will result or suffering
be obviated It 1s only when an objcct of focal observation 1s re-
garded as an object of knowledge 1n 1solation that there arises the
nonon that there are two kinds of knowledge, and two kinds of
objects of knowledge, so opposed to each other that philosophy
must exther choose which 1s “real” or find some way of reconcil-
ing their respective “realities” When 1t 15 seen that n common
sense 1nquiry there 1s no attempt made ro know the object or
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event as such but only to determme what 1t signifies with respect
to the way in which the entire situation should be dealt with, the
opposition and conflict do not arise  The object or event in ques-
tion 15 perceived as part of the enviroming world, not mn and by
1tself, it 1s rightly (valhdly) percewved if and when it acts as clew
and guide in use-enjoyment We live and act in connection with
the existing environment, not 1n connection with 1solated objects,
even though a singular thing may be crucially significant m decid-
ing how rto respond to total environment

Recurring to the mam topic, 1t 1s to be remarked that a situation
1s a whole 1n virtue of its immediately pervasive quality When we
describe 1t from the psychological side, we have to say that the
situation as a qualitative whole 1s sensed or felt. Such an expres-
sion 15, however, valuable only as it 1s taken negatively to indicate
that 1t 1s z0t, as such, an object 1n discourse  Staung that 1t 1s felt
15 wholly musleading if 1t gives the impression that the siruation s
a feeling or an emonon or anything mentalisne  On the contrary,
feeling, sensation and emotion have themselves to be 1denufied and
described 1n terms of the immediare presence of a total qualitanve
situation

The pervasively qualizative 1s not only that which binds all con-
stiruents 1nto a whole but 1t 1s also unique, 1t constitutes mn each
situation an mdrvidual sttuation, indivisible and unduplicable  Dis-
tinctions and relations are mstiruted awithinr a sttuation; they are
recurrent and repeatable m different situations  Discourse that 1s
not controlled by reference to a situation 1s not discourse, but a
meaningless jumble, just as a mass of pied type 1s not a font much
less a sentence A umiverse of experience 1s the precondition of a
unwverse of discourse Without 1ts controlling presence, there 1s
no way to determuine the relevancy, weight or coherence of any
designated distincuon or relanon The universe of experience
surrounds and regulates the universe of discourse but never ap-
pears as such within the latter It may be objected that what was
previously said contradicts this statement  For we have been dis-
coursing aboutr unmiverses of experience and situations, so that the
latter have been brought within the domain of symbols The ob-
jection, when examined, serves to elicit an important considera-
ton lt1s a commonplace that a umverse of discourse cannot be a
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term or element within itself. One umverse of discourse may,
however, be a term of discourse within anothber umverse The
same principle applies 1n the case of umverses of experience

The reader, whether he agrees or not with what has been said,
whether he understands 1t or not, has, as he reads the above
passages, 2 umiquely qualified experienced situation, and his re-
flective understanding of what 15 said 1s controlled by the nature
of that immmediate situation. One cannot decline to have a situa-
tion for that 1s equivalent to having no experience, not even one of
disagreement  The most that can be refused or declined is the
having of that specsfic situation 1n which there is reflective recogmni-
non (discourse) of the presence of former situations of the kind
stated This very declinauon s, nevertheless, 1dentcal wich mita-
tion of another encompassmg qualitative experience as a unique
whole.

In other words, 1t would be a contradiction if I atrempted to
demonstrate by means of discourse, the existence of umverses of
experience. Ir 1s not a contradicuon by means of discourse to
muite the reader to have for himself that kind of an immediately
experienced situauion m which the presence of a situation as a
universe of discourse 1s seen to be the encompassing and regulat-
g condition of all discourse

There 1s another difficulty 1n grasping the meaning of what has
been said It concerns the use of the word “quality ” The word
15 usually associated with something specific, ke red, bard, sweet,
that 15, with disunctions made within a total experience The
intended contrasting meaning may be suggested, although not
adequately exemplified, by considering such qualiies as are desig-
nated by the terms distressing, perplexing, cheerful, disconsolate
For these words do not designate specific qualities in the way 1n
which hard, say, designates a particular quality of a rock For
such qualities permeate and color 4J/ the objects and events that arc
mvolved 1n an experience  The phrase “tertiary qualtes,” hap-
pily introduced by Santayana, does not refer to a third qualiry like
m Jund to the “primary” and “secondary” quahties of Locke and
merely happening to differ in content. For a tertiary qualty
quahfies all the constituents to which 1t applies in thoroughgoing
fashion.



70 INTRODUCTION THE MATRIX OF INQUIRY

Probably the meaning of quality, in the sense in which quality 1s
said to pervade all elements and relations that are or can be n-
stirured 1n discourse and thercby to constitute them an ndividual
whole, can be most readily apprehended by referring to the
esthetic use of the word A pamting 1s sud to have quality, or a
particular painung to have a Tian or Rembrandr quality  The
word thus used most certamly does not refer to any particular line,
color or part of the panung It 1s somethng thar affects and
modifies all the constituents of the picture and all of their relations
It 1s not anything thar can be expressed in words for 1t 1s something
that must be had  Discourse may, however, pomt out the qualites,
lines and relations by means of which pervasive and umifying
quality 1s achieved But so far as this discourse 1s separated from
baumg the immediate total experience, a reflective object takes
the place of an esthetic one Lsthetic experience, m its empharc
sense, 1s menuonced as a way of calling actention to situations and
uruverses of experience The intended force of the illustration
would be lost if esthetic experience as such were supposed to ex-
haust the scope and significance of a “situation”  As has been said,
a qualiranve and qualifying situation 1s present as the background
and the control of every experience It was for a smular reason
that 1t was earlier stated that reference to termary quahies was not
adequately exemplary For such qualines as are designated by
“distressing,” “cheerful,” etc, are gemeral, while the quality of
distress and cheer that marks an existent situation 1s not general but
15 unuque and mexpressible m words

I gwve one further illustration from a different angle of approach
It 1s more or less a ccmmonplace that it 15 possible to carry on
observations that amass facts trelessly and yet the observed “facts”
lead nowhere On the other hand, it 1s possible to have the work
of observation so conrtrolled by a conceptual frameworl fixed 1n
advance that the very things which are genuinely decisive n the
problem m hand and us solunon, are completely overlooked
Lverything 1s forced into the predetermined conceprual and the-
oretical scheme The way, and the only way, to escape these two
evils, 15 sensitvity to the quality of a situation as a whole In
ordinary language, a problem must be felt before 1t can be stated
If the umque quahity of the situation 1s bad immedately, then there
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1s something that regulates the selection and the weighing of
observed facts and their conceptual orderning

The discussion has reached the pomnt where the basic problem of
the relation of common sense material and methods to that of
scientific subject-material and method, can be explicitly discussed
In the first place, science takes 1ts departure of necessity from the
qualitative objects, processes, and nstruments of the common
sense world of use and concrete enjoyments and sufferings The
scientific theory of colors and hight 1s extremely abstract and
technical But 1t 1s about the colors and light mvolved m every-
day affars Upon the common sense level, light and colors are
not experienced or inquired mto as things in 1solaton nor yet as
qualines of objects viewed in 1solaion  They are experienced,
weighed and judged n reference to their place 1n the occupations
and arrs (including social ceremomal arts as well as fine arts) the
group carries on  Light 15 a dominant factor m the daily rouune
of rising from sleep and gomng abour one’s business Differences
m the duration of the light of sun and moon interpenetrate almost
every tribal custom  Colors are signs of what can be done and of
how 1t should be done 1n some inclusive situation—such as, judg-
ing the prospects of the morrow’s weather, selection of appropriate
clothing for various occasions, dyemng, making rugs, baskets and
jars, and so on 1n diverse ways too obvious and tedious to enumer-
ate  They play their part either m practical decisions and activities
or n enjoyed celebrations, dances, wales, feasts, etcc  What holds
of hght and color apples to all objects, events and qualities that
enter 1nto everyday common sense affairs

Gradually and by processes that are more or less tortuous and
origmally unplanned, defimte technical processes and instru-
mentalities are formed and transmicted  Information about things,
their properties and behaviors, 1s amassed, mdependently of any
particular immediate application It becomes increasingly remote
from the sitnations of use and enjoyment in which 1t originated
There 1s then a background of materals and operations available
for the development of whar we term science, although there 15 still
no sharp dividing line between common sense and science For
purposes of 1llustration, 1t may be supposed that primitive astron-
omy and primiuve methods of keeping track of nme (closely con-
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nected with astronomical observations) grew out of the practical
necessities of groups with herds 1n care of ammals with respect to
mating and reproduction, and of agricultural groups with reference
to sowmg, tlling and reaping Observanon of the change of
position of constellations and stars, of the relation of the length of
daylight to the sun’s place n relanon to the constellations along
the line of the equnox provided the required information. In-
strumental devices were developed 1n order that the observations
might be made, definite techruques for using the struments
followed

Measurement of angles of inclnation and dechnation was a
pracrical part of meetng a practucal need The dlustration 1,
from a historical pomt of view, more or less speculative But
something of this general kind certainly effected the transition
from what we call common sense to what we call science If we
were to take the practuical needs of medicine in healing the sick
and dealing with wounds, m ther relation to the growth of
physiological and anaromical knowledge, the case would be even
clearer In the early history of Greek reflective thought, art, or
techne, and science, were synonymous

Bur this 1s not the whole of the story Orental cultures,
especially the Assyrian, Babylonian and Egypuan, developed a
division berween “lower” and “lgher” techmques and kmnds of
knowledge The lower, roughly speaking, was in possession of
those who did the daily pracucal work, carpentering, dyemng,
weaving, making pottery, trading, etc  The higher came to be the
possession of a special class, priests and the successors of primitive
medicine men  Thewr Inowledge and techniques were “higher”
because they were concerned with what were supposed to be
matters of ultumate concern, the welfare of the people and
espectally 1ts rulers—and rhis welfare nvolved transactions with
the powers that ruled the umverse. Ther lund of practical
activity was so different from that of artisans and traders, the ob-
jects mvolved were so different, the social status of the persons
engaged 1n carrymng on the actuviues 1n question was so enormously
different, that the acuvity of the guardians and admimstrators of
the higher knowledge and techniques was not “practical” m the
sense of practical that applied to the ordinary useful worker.
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These facts conramed dualism 1n embryo, indeed in more or less
mature form This, when it was reflectively formulated, became
the dualism of the empirical and rational, of theory and practice,
and, m our own day, of common sense and science *

The Greeks were much less subject to ecclesiastic and autocratic
political control than were the peoples mentioned The Greeks
are pomted to with considerable justice as those who freed thought
and knowledge from external control But in one fundamentally
important way they fixed, for subsequent mntellectual history, the
division just mentioned—although changing its direction and 1n-
terpretation  Science and phiosophy (which were still one)
constituted the higher form of knowledge and actuvity It alone
was “rational” and alone deserved the names of knowledge and of
actvity that was “pure” because liberated from the constraints of
practice Expeniential knowledge was confined to the artisan and
trader, and their actvity was “practical’” because 1t was concerned
with satisfaction of needs and desires—most of the latter, as in the
case of the trader, being base and unworthy anyway

The free ciizen was not supposed to engage mn any of these
pursuits but to devote himself to politics and the defense of the
city-state  Although the scienust-philosopher was compelled by
constraint of the body to give some time and thought to satisfaction
of wants, 45 a scientist-philosopher he was engaged 1n exercising his
reason upon rational objects, thereby attaiming the only possible
complete freedom and perfect enjoyment The definitely socio-
practical division between workers and non-citizens who were
servile, and the members of the lewsure class who were free ciuzens,
was converted by philosophic formulation into a division between
practice and theory, experience and reason  Strictly scientific-
philosophic knowledge and activity were finally conceived to be
supra-social as well as supra-empirical They connected those who
pursued them with the divine and cut them off from their fellows

I have engaged in what seems to be a historical excursus not
for the sake of giving historical information but in order to indi-
cate the origin of the distinction berween empirical knowledge
and practice on one hand and rational knowledge and pure
acuvity on the other, between knowledge and pracuce that are

1See L Hogben, Mathematics for the Milions, Ch 1
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admuttedly of social origin and mtent and the msight and activity
that were supposed to have no social and practical bearings This
onigm 1s 1self social-cultural — Such 1s the wrony of the situation
Relauvely free as were the minds of Greek thinkers, momentous as
were theirr accomplshments m certamn directions, after Greek
culture ceased to be a living thing and s products were carried
over mto different cultures, the mhentance from the Greeks be-
came an mcubus upon the progress of experience and of science,
save in mathematics Even 1 the latcer field it kept mathematics
for 1 long ume subservient to strictly geometrical formulation

The later revival of genuine science undoubredly drew stimulus
and inspiration from the products of Greek thought But these
products were reamimated by contact and interaction with just the
things of ordinary experience and the instruments of use m
practical arts which i classic Greek thought were supposed to
contammate the purity of science There was a return to the
conditions and facrors mentioned earlier qualitative materals,
processes and nstruments  Phenomena of heart, light and electricity
became marters to be experienced under controlled conditions
mstead of matters to receive rauonal formulation through pure
mtellect  The lens and compass and a multitude of the tools and
processes of the practical arts were borrowed and adapted to the
needs of scientific nquiry  The ordinary processes that had long
been at home in the arts, weakening and intensifying, combining
and separating, dissolving and evaporating, precipitating and 1n-
fusing, heaung and cooling, etc etc, were no longer scorned
They were adopted as means of finding out something about
nature, instead of being employed only for the sake of accomplish-
mg objects of use and enjoyment

Symbolic instrumentalities, especially, underwent tremendous
reconstruction, they were refined as well as expanded On one
hand they were constructed and related together on the basis of
their applicability, through operations, to existence, and they were
freed, on the other hand, from reference to direct application n
use and enjoyment The physical problems that emerged 1n
pursuit of experiennal knowledge of nature thus required and
evoked new symbolic means of registration and manipulation
Analytc geometry and calculus became primary modes of concep-
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tual response as quantity, change and mouon were found to be not
wrravional accidents but the keys with which to solve the mysteries
of nmarural existence. Language was, nonetheless, an old and
familiar qualirative achievemenc  The most exact comprehensive
mathemancal language hardly compares as an achievement with
the creation of intelligible speech by primiuve peoples Finally,
the test of the vahidity of conceprions formulated and developed in
rational discourse was found to reside m thewr applicability to
existential qualitative material  They were no longer taken to be
“true” as consutuents of rational discourse 1n 1solation but valid n
the degree in which they were capable of organizing the qualitative
materials of common sense and of msututing control over them
Those semantic-conceptual constructions that ndicate with the
greatest degree of definirencess the way i which they are to be
applied are, even as concepuions, the most truly rational ones At
every pomnt 1n the practice of scienufic inquiry, the old separation
between cxperience and reason, between theory and doing, was
destroyed

In conscquence, the contents and rechniques of common sense
underwent a revolutionary change It was noted earlier that com-
mon sense 1§ not a constant  Bur the most revolutionary change 1t
has ever undergone 15 that effected by the mfiltration and mcor-
poraton of scienufic conclusions and methods 1nto 1tself  Even
the procedures and marenals thar are connected wirh elementary
environmental condiions of hfe, such things as food, clothing,
shelter and locomotion, have undergone tremendous transforma-
tion, wlile unprecedented nceds and unprecedented powers of
satisfymg them have also emerged The effect of the embodiment
of science 1 the common sense world and the activities that deal
with it in the domain of human relationships 1s as great as that which
has taken place in relation to physical nature It 15 only necessary to
mentton the social changes and problems that have anisen from che
new technologies of production and distribution of goods and
services  For thesc technologies are the direct product of the new
science  To relate m detail the ways ;mn which science has affected
the area of common sense 1 respect to the relationships of person
to person, group to group, people to people, would be to relate
the story of social change 1n the last few centuries  Appheations
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of science 1n revolutionizing the forces and conditions of produc-
tion, distribution and communicarion have of necessity tremen-
dously modified the condmons under which human beings live
and act 1 connection wich one another, whether the conditions be
those of mterchange and friendly association or of opposition and
war.

It 1s not intimated that the mmcorporation of scienufic conclusions
and operations into the common sense attirudes, beliefs and intel-
lectual methods of whar 1s now taken for granted as matters of
common sense 1s as yet complete or coherent  The opposite 1s the
case In the most important matters the effect of science upon the
content and procedures of common sense has been disintegrative
This disintegranive mfluence 15 a social, not a logical, fact  But
1t 15 the chief reason why 1t seems so easy, so “natural,” to make a
sharp division between common sense inquiry and 1ts logic and
scientific nquiry and 1ts logic

Two aspects of the disintegration which creates the semblance
of complete opposition and conflict will be noted  One of them 1s
the fact, already noted, that common sense 15 concerned with a
field that 15 dommantly qualitative, while science 1s compelled by
its own problems and goals to state 1ts subject-matter mn terms of
magnitude and other mathematical relanons which are non-
qualitauve The other fact 1s that since common sense 1s con-
cerned, directly and indirectly, with problems of use and enjoy-
ment, 1t 15 inherently teleological ~Science, on the other hand, has
progressed by elimunation of “final causes” from every doman
with which 1t 15 concerned, subsututing measured correspondences
of change It operates, to use the old terminology, mn terms of
“‘efficient causation,” urespective of ends and values Upon the
basis of the position here taken, these differences are due to the
fact thar different types of problems demand different modes of
mquiry for their solution, not to any ultmate division 1n existential
subject-marter

The subject-matter of science 1s stated 1n symbol-constellations
that are radically unlike those familiar to common sense, in what, in
effect, 15 a different language Moreover, there is much highly
technical matenal that has not been mcorporated mto common
sense even by way of technological application 1 “material” af-
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farrs  In the region of highest importance to common sense,
namely, that of moral, political, economic 1deas and beliefs, and the
methods of forming and confirming them, science has had even
less effect  Conceptions and methods 1n the field of human re-
lationships are 1n much the same state as were the beliefs and
methods of common sense in relanon to physical nature before
the rise of experimental science. These considerations fix the
meaning of the statement that the difference that now exists be-
tween common sense and science 1s a social, rather than a logical,
matter If the word “language” 1s used not just formally, but to
mclude 1ts content of substantial meanings, the difference 1s a
difference of languages

The problems of science demand a set of data and a system of
meanings and symbols so differentiated that science cannot nightly
be called “organized common sense ” But it 15 a porential organ
for orgamzing common sense 1n 1ts dealing with 1ts own subject-
matter and problems and this potentality 1s far from actualization
In the techmques which affect human use of the materals of
physical nature in production, science has become a powerful
agency of orgamization As far as issues of enjoyment, of con-
sumption, are concerned, 1t has taken little effect Morals and
the problems of social control are hardly touched Beliefs, con-
cepuons, customs and msticutions, whose rise antedated the modern
period, sull have possession of the field The union of this fact
with the lghly technical and remote language of science creates
and mamtamns the feeling and 1dea of a complete gap The paths
of communication between common sense and science are as yet
largely one-way lanes Science takes 1ts departure from common
sense, but the return road imto common sense i1s devious and
blocked by existing social conditions

In the things of greatest import there 1s little mtercommunica-
tion Pre-scientific ideas and behiefs in morals and politics are, more-
over, so deeply ingrained 1n tradition and habit and mstitutions, that
the impact of scientific method 1s feared as something profoundly
hostile to mankind’s dearest and deepest interests and values On
the side of philosophical formulation, highly influential schools of
thought are devoted to mamtamming the domamn of values, 1deas

and 1deals as something wholly apart from any possibility of ap-
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plication of scientific methods  Earlier philosophic conceptions of
the necessary separation between reason and expernence, theory
and practice, higher and lower activities, are used to jusufy the
necessity of the division

With respect to the sccond pomt, that of a seemung funda-
mental difference due to the fact that common sense 15 profoundly
teleological 1n 1ts controlling 1deas and methods while science 1
deliberately mdifferent to teleology, 1t must be noted that in spite
of the theoretical differcnce, physical science has, m practical
fact, liberated and vastly extended the range of ends open to
common sense and has enormously mereased the range and power
of the means avalable for attamng them In ancient thoughe,
ends were fivxed by nature, departure from those ends that were
antecedently set and fixed by the very naturc of things, was 1m-
possible, the attempt to msuture ends of human deviuing was taken
to be the sure road to confusion and chaos In the moral field,
this conception sull cxists and 1s even probably domnant  But
respect to “material” affairs, 1t has been complerely abandoned
Invention of new agencies and mstruments create new ends, they
create new consequences which sur men ro form new purposes

The ongmal philosophical meaning of “ends” as fined comple-
tons 15 almost forgotten  Instead of science elimmaung ends and
inquuries controlled by teleological considerations, 1t has, on the
contrary, enormously freed and expanded acuvity and thought n
telic matcers  This effect 1s not a matter of opmion but of facts
too obvious to be demied The same sort of thing holds of the
qualies with which common sense 1s mexiricably concerned
Multirudes of new qualties have been brought mto ewistence by
the applications of physical science, and, what 1s even more im-
portant, our power to bring quahties within acrual experience
when we so desire, has been intensified almost beyond the pos-
sibility of estimate Consider, as one instance alone, our powers
with respect to qualities generated by Iight and electriciry

The foregomg survey 1s made for a double purpose  On the
one hand the ourstanding problem of our civilization 1s sct by the
fact that common sense 1n 1ts content, 1ts “world” and methods, s
a house divided agamnst itself It consists in part, and thar part the
most vital, of regulauve meanings and procedures that antedate
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the rise of experimental science 1n 1ts conclusions and methods In
another part, 1t 1s what 1t 1s because of application of science Thus
cleavage marks every phase and aspect of modern life rehgious,
economic, political, legal, and even arustic

The existence of this split is put 1 evidence by those who con-
demn the “modern” and who hold that the only solution of the
chaos m civilization 1s to revert to the mtellectual beliefs and
methods that were authoritative 1n past ages, as well as by radicals
and “revolunionanies” Between the two stand the multitude chat
1s confused and msecure It 1s for this reason that 1t 1s here
affirmed that the basic problem of present culture and associated
Ining 1s that of effecting integranon where division now exists
The problem cannot be solved apart from a unified logical method
of acrack and procedure  The attamment of unified method means
that the fundamental unity of the structure of mquiry n common
sense and science be recognized, their difference being one in the
problems with which they are directly concerned, not to their re-
specve logics It 1s not urged thar arramment of a umified logic,
a theory of mnquiry, will resolve the split mn our belefs and pro-
cedurcs  But it 15 afirmcd that 1t will not be resolved without 1t

On the other hand, the problem of unification 15 one mn and for
logical theory itself At the present ume logics 1n vogue do not
claim for the most part to be logics of inquiry  In the mamn, we are
asked to take our choice between the traditional logic, which was
formulated not only long before the rise of science but when also
the content and methods of science were 1n radical opposition to
those of present science, and the new purely “symbolistic logic” that
recognizes only mirhematics, and even at that 1s not so much con-
cerned with methods of mathemaucs as with linguisuc formula-
tion of its results  The logic of science 1s not only separated from
common sense, bur the best that can be done 15 to speak of logic
and scientific method as two different and independent matters
Logic in being “purified” from all experiential taint has become so
formalistic that 1t applies only to 1tself

The next chaprer deals explicidy with the traditional logic as
denived from Anmstotle, with a view to showing (1) thar of neces-
sity the scientific conditions under which 1t was formulated are so
different from those of existing knowledge that i1t has been trans-
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formed from what 1t originally was, a logic of knowledge, mto 2
purely formal affair, and (2) that there 15 a necessity for a logical
theory based upon sciennfic conclusions and methods These are
so unlike those of classic science that the need 1s not revision and
extension of the old logic here and there, but a radically different
standpomnt and a different treatment to be carried through all
logical subject matter



CHAPTER V

THE NEEDED REFORM OF LOGIC

HERE ARE not many roday who would echo the saying of
Kant about logic  “Since Arstotle it has not had to retrace
a single step and has not been able to make a single step
mn advance so that, to all appearance, 1t may be considered as com-
plete and perfect ” Nevertheless the prestige of that logic 1s stall
enormous It forms the backbone of most logical texts that are
taught 1 the schools, with additional chapters on “inductive logic”
which are introduced, apparently, out of a feeling of need to pay
some deference to whart are supposed to be the methods of modem
science
Even those who realize the imperfections of classic logic 1n, for
example, 1ts assumption of the conception of fixcd substances as
necessary subjects of every proposition, do, nevertheless, pay
homage even i thewr formal symbolic statements to traditional
forms, contenting themselves with revisions and additions here and
therc  Those who, like John Stuart Mill, have systematcally
criticized the traditional theory and who have attempted to build
alogic m accord with modern scientific practices, have disastrously
compromised their case by basing thewr logical constructions
ultimately upon psychological theories that reduced “experience”
to mental states and external associations among them, mstead of
upon the actual conduct of scientific inquiry
No apology 1s needed, therefore, for discussion of Aristorelian
logic in relation to the theory of logic developed m this volume
For the former enters so vitally 1nto present theories that considera-
tion of 1t, nstead of being historical 1n 1mport, 15 a consideration of
the contemnporary logical scene The competency of traditional
logic as an organ of mqury nto exisung problems of common
sense and science 1s an urgent question This chaprer 1s, accord-
81
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ingly, a crincal exposiion of the main features of the Anstotelian
logic m reference (1) to the condinons of science and culrure
which provided 1its background and substantial matenial, and (2)
to their contrast with the conditions of culture and science which
now obtan  The first pomnt volves the attempt to show the
mtimare and orgamized way mn which the classic logic reflected
the science of the pertod in which 1t was formulared The second
pomnt concerns the revolutionary change that has since taken
place n science as the ground for a correspondingly radical change
n logic

A recent writer on logic hay saud  “Science sceks roday to
cstablish for the most part what are called ‘hws of nature’, and
these are generally answers ratcher to the question  ‘Under what
conditions does such and such a change take place®’ or ‘What are
the most general principles exemplified i such and such a change?’
than to the quesuon, ‘What 1s the defimtion of such and such a
subject?’, or ‘What are its essential attributes®’ It 15 more m
respect of the problems to be answered, than of the logical char-
acter of the reasoning by which we musr prove our answers to
them, that Arwstotld’s views (as represenred m the Topies) are
antiquated " *

The implication of this passage, especially when it 15 extended to
apply to logical works other than the Topics, would seem to be
that a radical change i the problems and objects of mquiry
(hke the change from unchanging snbstances and their necessary
essential forms to correlations of change) cin take place with lietle
change in logical forms  This mplicie assumption 1s characteristic
of much current logical wriing A contrary postulate s the
ground for the present exammation of Amnstorchan logic m 1t
relation to Greek science and culture in the fifth century nc
The more adequate that logic was m 1ts own day, the less firted 1s
1t to form the framework of present logical theory

Greek culture was extraordmarily nich 10 artsne accomplish-
ment [t 1s noted also for acute and varied observauons of natural
phenomena and for comprehensive generalizations of what was
observed Medicine, music and astronomy, meteorology, language,

*H W Joseph, dn Introduction to Logic, pp 387-8
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and political mnstitutions were all studied with the means at com-
mand 1 ways freer from external control than was the case
mn any previous civilizaton  Moreover, the special results in
these varied ficlds were welded into that single comprehensive
view which, following the Greel example, has ever since gone by
the name of philosophy Especially notable 1s the fact that, n
the absence of the later sharp division between “subject” and
“object,” psychology was a science allied to biology which 1n
turn was allied to physics, while morals and politics were parts of
theory of Nature Man was conceived m relation to nature, not
as somethmg set apart Moral and political studies were not
scparated by sharp boundaries from cosmology — Mathematics,
morcover, was thought to be an existential science

Because of these facts, the conception that was entertained of
Nature as a whole became the finally decisive consideration  One
docs not have to go into controversies that have arsen regarding
the meaning of the word nature as used by the early scientist-
philosophers, to be aware that carlier meanings finally bifurcated
mro two significant directions  “Phusis,” the word translated as
“nature” 15 etymologically connected with a root meaning “to
grow” Now growth 1s change, 1t 1s coming mto Being and
passing out of Being, altering berween the two extremes of birth
and death The adjecuve “physical” was employed by Anstotle
to designate this aspect of Narure  The physical was not set over
agamst the mental and psychical, for these were also “physical”
in the sense of being marked by change But, as we speak today of
the “nature of things,” so Nature in 1ts most emphatic and eulogis-
tic sense consisted of unchanging substances wich their fived es-
sential characters or “natures” 1 he distinction and relation of the
permanent, the fixed, from and to the vaniable and changing, was
the ultumate problem of science and philosophy  The philosophy
of Anstotle 1s a systematic exposition and organized solution of
this problem carried through all subjects with which inquiry was
there concerned

This basic fact has a fundamental connection with Aristotelian
logic On the negative side, this logic was not formal in the
sense 10 which forms are independent of existennial subject-matter
It was formal, but the forms were those of existence in so far as
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existence 1s known—known as distnct from bemng merely sensed,
or discursively thought about, or an object of guess and opinion

That the significance of the words “subject” and “object” has
undergone reversal in the history of philosophic thought 1s 2 well
known fact. What we call “objects” were m Greek terminology
subjects, they were existences taken in their starus as subject-matter
of knowledge Their logical forms were determined by the basic
division supposed to exist n Nature between the changing and
the eternal Things that change are too unstable to be subjects
of knowledge m its exact and complete sense Knowledge as
distinct from sense and opmion 1s fixed, truth does not alter
Hence 1ts subjects (“objects” mn our sense) must also be -
variable. Seen from this pomnt of view, Nature presented the
scientific mind with an ordered grade or hicrarchy of qualitative
things from empuness up to Bemg 1 1ts full sense

That which truly ss cannot change, the existence of change 1s
thus proof of lack of complete Bemng, of what the Greeks some-
times called, because of emphasis upon lack of substantiality, No#n-
bemmg The various grades of intellectual apprehension corre-
sponded, with therr logical forms, pomt for pomt with the graded
ranking of subjects mn their qualitative degrees of Being

Idiomatic speech today often uses the words whole and perfect
as synonyms 1n contradistinction to the broken, the partial and
mmperfect It 1s not roo much to say that the implications of the
idenufications and the distinctions involved were determmanive of
Greek cosmology and theory of Bemg Greek culture mn its
characreristic atutudes was defiutely esthenc  Works of art are
qualtative wholes, “pieces” of them are merely physical The
Greek urn as well as the Greek statue and temple were works of
art, complete and, as we sull say, fimished Measure, fixed lims,
fixed ratio and proportions, are the mark of everything that truly 1s

Such objects, or subjects, are substances having design and form
n an objective sense  Change and susceptibility to variation lack,
on the other hand, measure They are marks of the presence of
the mdefinite, the fimite, fimshed and complete are such because of
fixed limits and measure Change a5 such escapes intellectual ap-
prehension It can be kzown only 1 so far as 1t can be included
within fixed boundaries which mark 1ts beginning and 1ts objecuve
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end or close, that 1s, as far as change tends to ove toward a
final and unchanging it  Change, 1s known, n other words,
only as 1t 15 enclosed within fixed limits  From the side of knowl-
edge and logical forms, the changing 1s sensible, particular or
partial, while the measured whole, defined by limits, 1s the rational
The syllogism 1s the form of complete enclosure It 15 of two
types, 1n one, that which 1s enclosed as well as the limiung and
enclosing 1s permanent, m the other, that which 15 held within
bounds 1s tself mn process of change or 1s “physical” not rational

The first type of syllogism 15 that of rational knowledge, which
1s knowledge n 1ts complete sense  Thus syllogistic form 1s strictly
necessary and demonstrative 1n 1ts contents The other type of
syllogism expresses comtingent knowledge, which has various
degrees of probability but mm no case 1s necessary, because 1its
subject-matter sometimes 1s and sometimes 1s not  The relation of
inclusion 1s basic m both forms Inclusion, however, involves ex-
cluston  That which 1s fixed and permanent by nature excludes
every other substance by its very nature Being just what 1t 1s
by reason of s eternal nature or essence, 1t 1s zot anything else
Thus 1n addiion to the fundamental logical form of umiversal
(complete because dealing with what 1s whole by nature) and
necessary propositions and relations of propositions, there are
posiive and neganive propositions corresponding to ontological
inclusions and exclusions *

The so-called major and mnor propositions respectively set
forth the including and included “subjects,” while the “middle
term” 1s the rat10 or logos, reason, the principle of measure and
limir, which 1s the ground of mclusion or exclusion It 15 1n-
dispensable m reasoning not because of any peculiar property of
“thought” but because of the inherent connections 1n nature which
bind “subjects” together and prevent theirr mingling Since the
middle term represents the principle of inclusion and exclusion 1n
nature, 1t cxpresses a universal or whole If 1t represented that
which 1s particular (broken and partial) 1t could not be the ground
or reason of that conclusion which 1s the exhibition in knowledge
of exclusions and clusions 1n Nature

?The techmical scheme of figures of syllogisms and therr relanons ro one
another follows so directly thar the ropic will not be raken up
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That which 15 included or excluded 15 of necessity of a kmd or
species  For simgular objects, 2 man, # rock, a particular com-
munity, come into bemng and pass out of being They are parucu-
lar (partial), not complete  The species or kind of which the
smgular 1s a part 1s eternal Humanuty 15 a species, and as a
substantial spectes 1t does not originate nor pass away with the birth
or death of Socrates, Alcibiades, Xenophon, et The subsrantial
species 1s necessanly present i every particular or part, making it
to be what 1t 1s, w hether man, horse, oak tree or rock  That which
belongs inhcrently and nccessarily to a species 1s 1ts nature or
essence  Definition 15 the form which essence takes gua known
Far from bemg verbal or even a convenient process or product of
“rhought,”  defimmion 15 cogmtive grasp of that which defines
(marks out) onrological substance It marks 1t off from every-
thing elsc and grasps 1ts eternal self-same characrer

Species, moreover, form a graded hierarchy "1 here are “<cnsible
species” rcpresented by the qualines wet-dry, hot-cold, heavy-
light  Here the phase of change, of the physical, 1s at 1ts maximum
These qualitics are always transient and alwavs tending to pass into
their oppoures  Nevertheless, while particular existential qualines
change, their kinds are fixed  Therefore, a lowcst kind of cogmitive
apprehension, that of sense, can exist with respect Lo them  Fven
sense, m order to apprehend a quality, red, hard, must include 1t m
its appropriate species—must ¢lassify it At the othcr extreme, are
species devoid of matter and change The objects in which their
essential nature 1s embodied, are constant and unswerving 1n their
actwvities and movements

The typical Aristorelian instance 15 that of the fixed srars, cach
of which pursues sts erernal round without any vamaton  Be-
tween these two rypes of species come all the other kinds of
phenomena and objects m the unverse  To go nto detail about
them would be to rehearse the physics and cosmology of Aristotle
Suffice it to say that each kind is fixed n the order of Nature, and
hence n degree of scientific or demonstrative knowledge, by the
relauve degree of varuauon to which 1t 1s subject  The latter trai
marks the extent in which 7zatter, the principle of nstabihty and
variation, 1s present  The higher species are marked by regularity
of movemenrt roward a fixed end or completion
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It 15 to be noted that the activities of living things are marked by
an unusual degree of regular recurrence This fact means that
they are actuated by an unusual degree of self-rmovement Thewr
energy of self-movement 1s such that it resists change due to ex-
ternal circumstance much more than 1s the case not only with
sense qualities (which are subject to change from all things about
them) but also than i the case of such phenomena as weather
and all manmate things This self-moving and self-governing
traic of living creatures 1s of special importance because there 1s a
qualitative hierarchy among living crearures At the lower and
mferior end are plants and their “vegetative functions,” which per-
sist 1n absorption and assmmilation of food Energy of self-move-
ment marks also the various species of animal life

At the apex 1s man He retams both vegetative and anmmal
functions, sensation, appeute, and locomonon But m so far as
man attains to rauonality as such, pure in the sense of freedom
from need, sensation and sense-perception, the energy of self-
movement comes to completion  Reason zs pure self-moving
activity, having no dependence upon and no truck with anything
outside 1sclf  Such pure self-activity defines God and so far as
mortals attain to 1t, they put off morrality

From this survey, certam mam points abour the Arnstotelian
logic emerge In the first place, the forms recognized are not
formalistic  They are not independent of “subjects” known On
the contrary, they are the forms of these subjects as far as the
latter are actualized in knowledge In the second place, knowl-
edge, 1n us logical forms, consists exclusively of defimtion and
clasafication  Neither of these processes 1s linguistic, psychologi-
cal, nor yet an aid in reflection  Defimtion 1s grasp of the essence
which makes things to be what they truly are Classification con-
cerns the ontological exclusions and imclusions of real natural
kinds or species  Defimtion and taxonomuc classification are neces-
sary forms of knowledge because they are expressions of necessary
torms of Bemng

[n the third place, there 1s no room for any logic of discovery
and mnvention Discovery was thought of under the head of learn-
ing, and learning was merely comng into possession of that al-
ready known—as a pupil comes to know that already known by
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teacher and textbook Learning belonged mn the mferior region of
change, and like every mode of change comes to something,
amounts to something, only as 1t falls within fixed limuts of knowl-
edge. In the case of learning (the sole form of discovery) the
limits are apprehension of the species present 1n objects of percep-
tion on one hand and rational grasp of some essence defining a com-
plete species or whole on the other hand  Learning mercly brings
these two antecedently given forms of knowledge 1nto connection
with each other Similarly, mvention of the new had no place
It had only 1ts hteral etymological meaming of commg upon some-
thing alrcady there

These considerauons explam the ease with which a logical
theory which was strictly ontological or existenual 1n 1ts original
reference bicame a merely formal logic when the advance of
science destroyed the background of essences and species upon
which the ongmal logic was based The lacter had no place for
discursive or reflective operations save as processes of personal de-
velopment (such as might now be called psychological but are
rather pedagogical) by means of which individual persons arrived
at direct apprehension of essences and of relations of nclusion and
exclusion Hence the perpetuation of the forms of the Aristotelian
tradition, with elimmnation of the subject-marter of which they
were the forms, also ruled out inquiry (which 1s effective reflec-
tion) from the proper scope of logic  The syllogism in the origi-
nal logic was 1n no way a form of inferring or reasoning It was
immediate apprehension or vision of the relations of nclusion and
exclusion that belong to real wholes mn Nature

In 1ts final and complete sense all knowledge 1n the classic scheme
1s immediate racional apprehension, grasp or vision  Reflection and
inquiry were of the nature of the maneuvering that an mdividual
may be forced to engage in so as to get a better vzew of something
already there, like malung a journey to a museum to inspect the
objects found in 1t Form (esdos) and species are views of wholes
Because of the weakness of mortal flesh men have to engage n re-
flective inquiries, but the latrer are of no nherent logical impor-
tance Knowledge, when arnved at, 15 grasp and possession of
the nature of “inrwiion” m modern theory, only having none of
the vagueness of “intwirtion” as that word 1s now used
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From our present point of view, Aristotle’s saying that things
of sense are better known 1n relation to us while rauonal objects
are betrer known i themselves, 1s ar least obscure If, however,
the etymological connection between gignoska:, gnoscere and
know with note 1s borme i mind, the obscurity vanishes To
ltnow was to note, and all that could be truly noted was that which
already marked the subject of knowledge in Nature Sensible and
changing chings are themselves noted, not merely notable, n rela-
tion to us, rational objects are noted and marked off in and of
themselves, so that knowledge 1s attainment to vision of existential
definng marks or objective notations *

I come now to the fundamental difference between the Greek
conceprion of Nature as 1t 1s expressed in Aristotelian cosmology,
ontology and logic, and the modern conception as that has been de-
terrmned 1n the scientific revolunon  The most evident poinr of
difference concerns the enurcly different position given to the
quahtatuve and the quantitative in their relanons to one another
It 15 not merely that classic cosmology and science were consti-
tuted m terms of qualities, beginning with the four qualitatve ele-
ments, earth, awr, fire and water (themselves consututed by
combinations of the contraries wez-dry, cold-hot, beavy-hight), but
that all quantirative determinations were relegated to the state of
accidents, so that apprehension of them had no sciennfic standing
“Accident” 15, of course, here a technical term It does not imply
that there 15 no cause for things exisung mn one amount rather than
anorher, but that the cause 1s so external to the thing m question
as not to be a ground or reason 1 knowledge

The meaning of “accident” 15 determined by contrast with es-
sence  That which 1s accidenral 1s no part of essence and does
not follow 1n any way from essence  Since the latter 1s the proper
subject of knowledge, and since quantity (magnitude, amount) 1s
wholly irrelevant to essence, consideration of it 1s outside the scope
of knowledge m any grade except that of sense As matter of
sense 1t tends, moreover, to prevent ascent above sense to under-

3Were epistemological consideranions pertinenr, attenuon would have to be
called to the fact thar the classic logic cannor be understood m terms of the
relation of subject and object, but only mn that of the relation of potenualiry and
actuality, where change as porentality occurs berween the limits fixed m
acrualiry by Narure
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standing  There was, therefore, on the basis of the Amstotelian
theory of Nature and knowledge no pomnt or purpose mn making
measurements except for lower “pracucal” ends Quantity, the
thing to be measured, fcll wholly within the scope of more and
less, fewer and greater, larger and smaller, or the changmg  Meas-
uring was useful to the artsan i dealing with physical things, but
thar very fact indicared the gulf which separated quanticy and
measuring from science and rationality  Observe by contrast the
place occupied by measurmg m modern knowledge * Is 1t then
credible that the logic of Greek knowledge has relevance to the
logic of modcrn know ledge?

Another closely connected difference 1s found i the fact that
becausc of the qualitauve nature of the subject-matrer of knowl-
edge 1 the Greel coneeption of Narure, hererogeneiry was postu-
lated, as a matter of course, where modun scince postulates
homogeneity, endeavoring to substitute homogencity for qualita-
tive diversity  The diffcrence 1s illustrated i the conerast between
the present theory of “chemical” elements and the four qualitanive
elements (five, ncluding the ctheral substance of the fived stars)
The most strilung mstance, however, 15 found 1n the conception
of qualtatively different kinds of wovement that controlled
science unnl, say, the siteenth century  Instead of moton as
measured change of posiion m space occupying a mcasuied
amount of time, circular movement, to and fro, and up and down,
movemenes were concaved o be qualitatively exclusne of one
another They markhed substances of diffcrent narures occupying
places of different valucs 1 the hierarchy of species, different cids
or complenions respectively controlled them  Farth comes down
or falls by 1ts nature and by the nature of ws proper place, fire and
light move up for a similar reason  Levity 15 as much an inherent
quality as 1s gravity, and so with the “essences” of other modes of
movement

Because of the releological principle that knowable change tends
toward a lmitng fixed end, all monion was thought to tend nat-
urally to come to a state of rest This notion controlled science
tll, say, the nme of Gahileo  Note m contrast the place of homo-

* Measuring 1s something we do s radically other than the measure, or relacion
of fixed limuts, that conrtrols change
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geneous motion 1 modern science, a homogeneity differentiated
by angular direction, momentum and velocity, which are all capa-
ble of measurement The difference cannot be dismissed as simply
a difference m the details of subject-matter and without relevance
for logic  Self-returning qualitative movement 1s at the heart of
the classic conception of recason and rarional subjects  Its qualita-
nve difference from other kinds of movement 15 the criterion by
which forms of knowledge are graded In addition, the difference
of scientific concern with measurement and magnitude 1s involved

A third closely connected difference 15 found mn the fact that
modern science 1s concerned with msttunion of relations, while
classic logic 1s based on a theory of nature which treated all rela-
nons—save that of mcluson and exclusion of species (which was
not concewved to be a relation) as accidental, in the same sense 1n
which quantty 1s accidental  To be related meant 1n the Ars-
totelian scheme to be dependent upon something outside 1tself
Bur this dependence was not generalized and regarded as forming
the very structure of a scientific object. On the contrary, 1t was
put mn sharp opposition to the mdependence, self-sufficiency and
self-activity of “subjects” (substances) that are the only objects of
scientfic and demonstrauve knowledge Now to be here and
then to be somew here clse was dismussed once for all as the sign
of ferior matter, while m modern science such a change sets the
problems of scicntific mquiry

Taking both measurement and relanions into account, 1t 1s not
too much to say that whar Greek science and logic rejected are
now the head corner-stone of scicnce—although not yer of the
theory of logical forms Contemporary logic has moved far
enough to crniticize the old logic form To recogmtion, for
example, of propoutions of the subject (substance)-predicate
form 1t has added relational proposinons  This 1s a marked ad-
vance But up to a certain pomnt the addicion has increased con-
fusion 1n logical theory as a whole, wunce no consistency of theory
can be artaned as long as the theory of antecedent subjects given
ready-made to predication 1s retamed *

" Some specific mstances of this confusion will be pomnted our later The
underlymg logical pomt ar issue 1s not the specral Anstotehan concepuon of sub-
stance, but the 1dea thar any kind of subjecr, such as “th.s” or a sensc datum, can
be given ready-made to predicanon
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The next difference to be mentioned 1s found 1n the central place
occupied by ends and teleology m Aristotelian logic  In convert-
ing that logic o a merely formal logic the teleological factor has
disappeared  But teleology was so central n classic logic that it
may be affirmed that with its disappearance, the reason for the
Anstotelian logic has also vanished  Nothing 1s left but an empty
shell, forms without subject-matter In concluding this phase of
the discussion I shall refer to the foundauon of all the differences
that have been mentioned—the reversed attitude of science toward
change Completion of the cycle of scientific reversal may be con-
veniently dared from the appearance of Darwin’s Origin of Species
The very title of the book expresses a revolution n science, for the
conception of biological species had been a conspicuous mani-
festation of the assumpuon of complete immurabiity  This con-
ception had been barushed before Darwm from every scienufic
subject save botany and zoology But the latter had remamed the
bulwark of the old logic in scienufic subject-matrer

When eternal essences and species are banished from scientific
subject-matter, the forms that are appropriate to tham have nothing
lefc to which they apply, of necessity they are merely formal
They remam 1n bistoric fact as monuments of a culture and science
that have disappeared, while 1n Jogzc they remain as barren formali-
ties to be formally manipulated A striking illustranion s afforded
n the change that has taken place in the status of mathematics In
Greek logical theory, mathematics was an ewistenual science  The
discovery that the relation of the hypothenuse of a nght-angled
triangle whose other sides have the value of one 15 not numerically
expressible, showed that magnitude and number as such are com-
pletely “irrational” orillogical The fact that a ratio remamed con-
stant, no matter what the magnitude of the size and area of the
triangle, together with the paradoxes of Zeno, helped to produce
the doctrine of the “accidental” nature of quantry It led to the
notion that true number, as disunct from quantity, 1s geometrical
in essence  For geometry was based on the conception of limit-
ing measures, which determined the forms of objects in the sense
of therr configurations. The movement, represented at first 1n
Cartesian algebraic geometry, that effected determination of all
figures by formulae of generalized numerical coordinates was more
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than 2 new mstrument of scientific analysis and record It marked
the beginning of the logical movement by which all mathematical
propositions became formulae for dealing with possible objects,
not descriptions of therr existing properties—so that they are
logically non-ewstential in their content, save when taken to pre-
scribe operations of experimental observation

The entire matter may be summed up by reference to the differ-
ent concepuons of Nature that are mvolved respectively 1n ancient
and modern science In Greek science, Nature was a qualitative,
a bounded and closed, whole To know any special subject was
to know 1t as a whole 1n its proper place in the comprehensively
mclusive whole, Nature It 1s not true that ancient science at-
tempted to deduce knowledge of the mncluded wholes from the
concepuon of the final and complete whole The notion that
Greek science was deducuve 1n this sense 1s a profound misappre-
hension In the Greek scheme, knowledge consisted in placing
each relative species, or whole, defined and identified by its own
essence, 1 relation to other species within Nature as the final
whole The necessity of referring all special lunds and modes of
knowledge to Narture as a closed whole explams why, 1n the classic
conception, there could be no sharp distinction between science
and philosophy  The subject-matter of modern natural science
consists of changes formulated m correspondence with one an-
other This fact not only gives a radically different status to
change but it radically affects the conception of Nature

The formulation of correlated correspondences becomes more
and more comprehensive mn scope But no scientist today would
dream of setung up an all-inclusive formula for the universe as a
whole  That job has been taken over by certan philosophic
schools The change m the conception of Nature 1s expressed
summary form n the idea that the urnuverse 1s now concewved as
open and 1n process while classical Greece thought of 1t as finite 1n
the sense in which fimite means finished, complete and perfect
The infinite was the mdefinite 1n Greek science, and the indefinute,
as such, could not be known

It would be completely erroneous to regard the foregomg as a
cntcism of the Arnstotelian logic 1n 1ts onginal formulation m
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connection with Greel culture  As a hustoric document 1t de-
serves the admirauon 1t has received  As a comprehensive, pene-
trating and thoroughgoing mtellectual transcript of discourse m
1solation from the opcrauons mn which discourse talkes cffect, 1t 15
above need for praise  Whart has been said 1s a criticism of the
effort to maintan that logic, with revisions here and additions
there, as adequate or even relevant to the science of today  As has
already been said, the more final and complete 1t was for the class-
culture of the epoch m which 1t was formulated, the less adapted
15 1t to present conditions and demands of knowledge  The at-
tempt to retamn Arutotchan logical forms after thar ewistential
foundations have been repudiated 1s the mam source of existing
confusion n logical theoty It 1s the ulumate reason why logical
forms arc treated as mrerely formal

But, as was earlicr indicated, admiration for the comprehensive
way m which dassice logic accomphished 1ts task even from the
standpomt of 1ts conremporary culrural context has to be qualificd
by recognition of the cliss-structure of that culture In conse-
quence, the formulation was partial even from the standpomr of
the resources then and there available  The authors of the classce
logic did not recognize that tools constitute a kind of language
which 15 1n more compelling connection wich things of nature than
are words, nor that the synrax of opcrations provides a model for
the scheme of ordeied knowledge moire exacung than that of
spoken and written language  Genumne sciennfic know ledge re-
vived when inquiry adopted as part of 1ts own proccdure and for
1ts own purpose the previowsly disregarded instrumentalities and
procedurcs of productive workers  This adoption is the radical
characreristic of the experimental method of science  The great
role of mathemartics m the conduct of science shows thar discourse
sull has a fundamental role  But as far as existential knowledge 1s
concerned, that role 1s now subordinate and not supreme  The
confusion which marks logical theory 15, then, a natural conse-
quence of artempts to retain the forms of classical logical theory
after the methods of mnquiry by which knowledge 15 obtamed and
beliefs are tested has undergone a radical change Lxamples of
the confusion will be given from ume to time mn subsequent chap-
ters It 1s fiting to give one imstance here as an illustration It
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concerns a matter no less important logically than the nature of the
universal

The meaning ascribed to umversal and particular propositions n
the classic logic 1s unambiguous and consistent  Umiversal proposi-
tions are about subjects (substances) which 1 and by Nature are
self-conramed existential wholes, particular propositions being
about the things that are by nature partial, mcomplete, because
exposed to change Species were the substantial wholes whose ac-
uvity 1s self-actuared and self-regulated, mcomplere things were
dependent upon other things The whole was the species fixed
nature, and 1s the precursor of the nondescript logical “class” of
present logical theory  Things that are partal, because incom-
plete, 1n nature can only be spoken of kathekaston or mn their
severalty, for they arc themselves severed

According to present logic, as far as it takes account of scientific
methods and their conclusions, universal and necessary propositions
m therr logical content are won-exwstenual, wilule all existential
propositions are sigular or scveral I am not objecting to the
latter conception It 1s the only view possible from the standpomnt
of present science I am concerned with the confusion thar results
when an attempt 18 made to combine or “reconaile” this view with
the one mhented from the classic logic A simiple example 1s found
mn the cusromary illustration that is grven of the Aristorehan syl-
logism  All men are mortal, Socrates 15 2 man, therefore, Socrates
1s mortal I do not believe a single mstance can be found 1n
genuine Arnstotelian wrinings in which a singular (which by 1ts na-
turc 15 an nstance of severalty) appears as the nunor prenuse 1n a
rationally demonstrative syllogism  Its presence in such a syllogism
would contradict the whole conception of demonstration as an
actualized exhibition of a necessary relation of fixed wholes to one
another

The Aristorelian logic as far as ats spinit, mstead of irs lerter, 1s
concerned, 1s nevertheless both generically and specifically sigmfi-
cant for what needs to be done 1n logic in the contemporary situa-
tion. Generically, the need 1s for logic to do for present science
and culture what Arnstotle did for the science and culture of his
nme  Specifically, his logic 1s sigmificant for present logic n that
1t included 1n a single umified scheme the contents of both the com-



96 INTRODUCTION THE MATRIX OF INQUIRY

mon sense and the science of his day The umification was effected
n a way which 1s no longer possible  We can no longer take the
contents and procedures of both common sense and science as -
herently fixed, differing only 1n qualitauve grade and rank in a
qualitatvely fixed hierarchy The fixity of the contents and logi-
cal forms of both common sense and science 1n the Arstotelian
scheme precluded the possibility of the reaction of science back
mto common sense and the possibility of the ever-continuing rise of
new scientific problems and conceptions out of the material of
common sense activities and materials  All that science could do
was to accept what was given and established 1n common sense
and formulate 1t m 1ts relation to the fixed subjects of higher ra-
uonal knowledge The present need 1s for a umified logic that
takes account of a two-way movement between common sense
and science

The common sense culture which was formulated was of a high
order As far as free cinzens—those who freely shared in the
culture—were concerned, 1t was domnated by esthetic and artistic
categories of harmony, measure, proportion, objecuve design and
wholeness In addition, the leading conceptions of philosophic
science were but translanions into philosophic vocabulary of con-
ceptions thar dommate common sense m every period (1) The
category of substance 1s the reflection of the conception that thmgs
exist 1n stable form m the world—an 1dea not only familiar to, bur
basic 1n, all those common sense beliefs that have not been modified
by the impact of modern science These things are designated by
the common nouns 1 general use (2) The category of fixed
species corresponds to common sense belief 1n narural kinds, some
of which are mclusive of others, while some are exclusive For
common sense these natural kinds do not permit of transition from
one to another nor of any overlappmng The evidence for the
existence of fixed natural kinds and of substanmal objects 1s over-
whelming from the standpoint of ordinary common sense (3)
Common sense 1deas, beliefs and judgments 1n every culture are
controlled by teleological concepuons, by ends, in modern lan-
guage, by considerations of value (4) Common sense thinks of
the world of things and social relations 1n terms which, when they
are reflectively orgamized, become the doctrine of graded ranks or
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hierarchies  Distinctions of low and high, infertor and superior,
base and noble, and all manner of similar qualitative opposites of
value, are almost the stuff of common sense beliefs which have not
been transformed by the impact of science They seem to be
guaranreed by the obviously perceived structures of both nature
and human society

When [ say that the philosophic science, of which logical theory
was an integral member, organized these and like beliefs and 1deas
of common sense, 1t 1s not meant that the former merely mirrored
the latter  The very 1dea of reflective organization negates such a
notion  Not only were implications of which common sense was
unaware made explicit, but the framework of conceptions was
vastly extended by investiganions of subjects wich which common
sense held no commerce Above all, the very fact of orgamization
mvolved an ordered arrangement foreign to common sense Com-
mon sense, for example, would hardly have entertained the 1dea that
the philosopher-scientst was higher 1 rank as to his objects and
activiues than the general and the statesman, or that the happiness
of the former was of a godlike character 1n comparison with the
happimness open to others But none the less there were things
mvolved m Athenian culture which, when they were put i or-
dered arrangement with one another, took the form of this con-
clusion

We are brought back to the conclusions of the last chapter The
subject-matter and methods of modern science have no such direct
afinity with those of common sense as existed when classic science
and logic were formulated Science 15 no longer an organization
of meanings and modes of action that have their presence m the
meanings and syntactical structures of ordinary language Yet
scientific conclusions and techniques have enormously altered the
common sense relation of man to nature and to fellow-man It
can no longer be believed that they do not profoundly react to
modify common sense, any more than it can now be supposed
that they are but an intellectual organization of the latter

Science has, however, affected the actual conditions under
which men live, use, enjoy and suffer much more than (aside from
material technologies) 1t has affected their habuts of belief and n-
qurry  Especially 1s this true about the uses and enjoyments of
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final concern- religious, moral, legal, economic, poliical  The de-
mand for reform of logic 1s the demand for a umfied theory of
mnquiry through which the authentic pattern of experimental and
operational inquiry of science shall become available for regula-
tion of the habitual methods by which mquiries m the field of
common sense are carried on, by which conclusions are reached
and beliefs are formed and tested In the next chapter the nature
of this common parttern forms the theme of discussion
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CHAPTER VI

THE PATTERN OF INQUIRY

HE FIRsT chapter set forth the fundamental thesis of this
volume Logical forms accrue to subject-matter when the
latter 1s subjected to controlled inquiry It also set forth
some of the mmplications of this thesis for the nature of logical
theory The second and thurd chapters stated the independent
grounds, biological and cultural, for holding that logic 1s a theory
of experiential naturalistic subject-matter  The first of the next two
chapters developed the theme with reference to the relations of the
logic of common sense and science, while the second discussed
Aristotelian logic as the organized formulation of the language of
Greek Dfe, when that language 15 regarded as the expression of the
meanings of Greek culrure and of the significance attribuced to
various forms of natural existence It was held throughout these
chapters that mquiry, in spite of the diverse subjects to which 1t ap-
plies, and the consequent diwversity of 1ts special techniques has a
common Structure or pattern that this common structure 1s apphed
both 1n common sense and science, although because of the nature
of the problems with which they are concerned, the emphasis upon
the factors nvolved varies widely 1n the two modes We now come
to the consideration of the common pattern
The fact that new formal properues accrue to subject-matter in
virtue of its subjection to certain rypes of operation 15 farmibar 1o
us 1n certain fields, even though the 1dea corresponding to this fact
1s unfamibar m logic Two outstanding 1nstances are provided
by art and law  In music, the dance, painting, sculprure, hterature
and the other fine arts, subject-matters of everyday experience are
transformed by the development of forms which render certam
products of doing and making objects of fine art The materials
of legal regulations are trausactions occurring m the ordmnary
101
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activities of human beings and groups of human beings, transac-
nons of a sort that are engaged m apart from law  As certan
aspects and phases of these transactions are legally formalized, con-
ceptions such as misdemeanor, crime, torts, contracts and so on
arise  These formal conceptions arise out of the ordinary trans-
actions, they are not imposed upon them from on high or from
any external and a prior: source  But when they are formed they
are also formative, they regulate the proper conduct of the activi-
ties out of which they develop

All of these formal legal conceptions are operational in nature
They formulate and define ways of operation on the part of those
engaged m the transacuions mto which a number of persons or
groups enter as “partics,” and the ways of operation followed by
those who have jurisdiction 1n deciding wherther established forms
have been complied with, together with the castential consequences
of faillure of observation The forms m queston are not fixed and
eternal They change, though as a rule too slowly, with changes in
the habitual transactions mm which individuals and groups engage
and the changes that occur 1n the consequences of these transic-
uons  However hypothetical may be the conception that logical
forms accrue to existential materials m virtue of the control exer-
cised over inquiries i order that they may fulfil their end, the con-
ception 1s descriptive of something that verifiably cxists  The de-
velopment of forms m consequence of operations 15 an established
fact 1n some fields, 1t 1s not mvented #d hoc m relation to logical
forms

The existence of inquiries 15 not a marrer of doubt, They enter
into every area of life and mto every aspect of every area In
everyday living, men examine, they turn things over mntcllectually,
they infer and judge as “naturally” as they rcap and sow, produce
and exchange commodities  As a mode of conduct, nquiry 1s as
accessible to objective study as are these other modes of behavior
Because of the intimate and decisive way in which mquiry and 1es
conclusions enter mto the management of all affairs of life, no
study of the latter 1s adequare save as 1t 1s noted how they are af-
fected by the methods and mstrumenrs of inquiry that currently
obtan  Quute apart, then, from the partcular hypothesis about
logical forms that 1s put forth, sudy of the objecuve faces of in-
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quiry 1s a matter of tremendous import, practically and mtellec-
tually These materials provide the theory of logical forms with
a subject-matter that 1s not only objective but 1s objective i a
fashion that enables logic to avoid the three mistakes most charac-
teristic of 1ts huscory

1 In virtue of 1ts concern with objectively observable subject-
matter by refcrence to which reflective conclusions can be tried
and tested, dependence upon subjective and “mentalistic” states
and processes 15 elmnated

2 The distincuve existence and pature of forms 1s acknowl-
edged Logic 15 not compelled, as historic “‘empirical” logic fele
compelled to do, to reduce logical forms to mere transcripts of the
empirical materials that antecede the existence of the former.  Just
as art-forms and legal forms are capable of ndependent discus-
sion and development, so are logical forms, even though the “in-
dependence” m question 1s mtermediate, not final and complete
As i the case of these other forms, they originate out of experien-
tial marerial, and when constituted introduce new ways of oper-
atng with prior matersals, which ways modify the matenal our of
which they develop

3 Logwcal theory 1s liberated from the unobservable, trans-
cendental and “intuitional ”’

When methods and results of mquiry are studied as objecuve
data, the distinctuon that has ofren been drawn between noting
and reporting the ways m which men do thinlk, and prescribing
the ways in which they ought ro think, takes on a very different
mterpretaton from that wsually given The usual inrerpretation
15 m terms of the difference between the psychological and the
logical, the latter consisting of “norms” provided from some source
wholly outside of and independent of “cxperience ”

The way m which men do “think” denotes, as 1t 15 bere inter-
preted, simply the ways in which men at a given ume carry on
therr mquirtes  So far as it 15 used to register a difference from
the ways i which they oxght to think, 1t denotes a difference like
that between good and bad farming or good and bad medical prac-
tice’ Men think m ways they should not when they follow meth-
ods of inquiry thar experience of past inquiries shows are not

1Cf pp 6 and 10 of Introducuon
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competent to reach the mrended end of the inquiries in question

Everybody knows that roday there are mn vogue methods of
farming generally followed 1n the past which compare very un-
favorably m their results with those obrammed by practices that
have already been mtroduced and tested When an expert tells a
farmer he should do thus and so, he 1s nor setung up for a bad
farmer an 1deal drawn from the blue e 1s mstructing him 1n
methods that have been tried and thar have proved successful
procuring results In a sumilar way we are able to contrast various
kinds of inquiry that are mn use or that have been used in respect
to thewr economy and efficiency 1n reaching warranted conclusions.
We know that some methods of inquiry are berter than others in
just the same way m which we know thar some methods of sur-
gery, farming, road-making, navigating or what-not are betrer than
others It does not follow 1n any of these cases that the “berter”
methods are 1deally perfect, or that they are regulative or “norma-
uve” because of conformity to some absolute form  They are the
methods which experience up to the present time shows to be the
best methods available for achieving certain results, while abstrac-
ton of these methods does supply a (relative) norm or standard
for further undertakings

The search for the pattern of inquury 15, accordingly, not one
mstituted 1n the dark or at large It 1s checked and conrtrolled by
knowledge of the kinds of inquiry that have and that have not
worked, methods which, as was pointed out earlier, can be so com-
pared as to yield reasoned or rational conclusions For, through
comparison-contrast, we ascertain bow and why certam means and
agencies have provided warrantably asseruble conclusions, while
others have not and ¢annot do so 1n the sense 1n which “cannot”
expresses an intrinsic incompatibiity between means used and
consequences attained

We may now ask What 1s the definition of Inquiry® That 1s,
whar 15 the most highly generalized conception of inquiry which
can be justifiably formulated?® The defimtion that will be ex-
panded, directly in the present chapter and indirectly n the follow-
ing chapters, 1s as follows Inquiry 15 the controlled or directed
transformation of an indetermmmate situation mto one that 15 so de-
ternunate in its constituent distinctions and rvelations as to con-
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vert the elements of the origmal suruation mto a umfied whole’

The original indeterminate situation 15 not only “open” to in-
quiry, but 1t 1s open 1n the sense that its constituents do not hang
together The determinate situation on the other hand, gua out-
come of mquiry, 1s a closed and, as 1t were, finished situation or
“universe of experience” ‘“‘Controlled or directed” i the above
formula refers to the fact that inquiry 1s competent mn any given
case m the degree n which the operations involved 1n 1t actually
do terminate in the establishment of an objectively unified existen-
tial siuation In the intermediate course of transition and trans-
formation of the indeterminate situation, discourse through use of
symbols 1s employed as means In received logical terminology,
propositions, or terms and the relations berween them, are intrinsi-
cally mnvolved

I The Antecedent Conditions of Inquiry- The Indetermunate
Sttuation  Inquiry and questioning, up to a certam point, are
synonymous terms We inquire when we question, and we in-
quire when we seelt for whatever will provide an answer to a
question asked Thus 1t 1s of the very nature of the ndeterminate
situation which evoles inquiry to be guestionable, or, in terms of
actuality instead of potenuality, to be uncertamn, unsettled, dis-
turbed The peculiar quality of what pervades the given matenals,
constituting them a situation, 15 not just uncertanty at large, 1t 1s a
unique doubrfulness which makes that situation to be just and only
the siruation 1t 1s It 1s this unique quality that not only evoles
the particular inquiry engaged 1n but that excrcises control over
its special procedures  Otherwise, one procedure 1n inquiry would
be as likely to occur and to be effecnve as any other Unless a
situation 1s umquely qualified m 1cs very mdeterminareness, there 1s
a condition of complete panic, response to 1t takes the form of
blind and wild overt actvities  Stating the matter from the per-
sonal side, we have “lost our heads™ A variety of names serves to
characterize indeterminate situations They are disturbed, trou-
bled, ambiguous, confused, full of conflicting tendencies, obscure,
etc

It 1s the situation chac has these traits  We are doubtful because

*The word “simauon” is to be understood in the sense already expounded,
ante, pp 66-7
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the situation 1s inherently doubtful Personal states of doubt that
are not evoked by and are not relative to some cwstential situation
are pathological, when they are extreme they constitute the mania
of doubtung  Consequently, situations that are disturbed and trou-
bled, confused or obscure, cannot be straightened out, cleared up
and put n order, by manipulation of our personal states of mind
The attempt to settle them by such manipulations mvolves what
psychiatrists call “withdrawal from realiy ”  Such an attempr 1s
pathological as far as it goes, and when 1c goes far 1t 15 the source
of some form of actual msamty The habit of dispoung of the
doubtful as if 1t belonged only to s rather than to the exisrential
stituation 1 which we are caught and implicated 1s an mherirance
from subjectivisuc psychology  The biological antccedent condi-
tions of an unscttled situation are involved n that state of immbal-
ance 1n organic-environmental meeractions which has already been
described® Restoratuon of mrtegration can be effected, in one case
as i the other, only by operations which actually modify existing
conditions, not by merely “mental” processes

It 15, accordingly, a mustake to suppose that a situation 1s doubt-
ful only 1n a “subjective” sense  The notion that 1n actual exist-
ence everything 1s completely determmnate has been rendered
questionable by the progress of physical science itself  Even of 1t
had not been, complete determination would not hold of cxstences
as an epvronment  For Nature 15 an environment only as 1t 1s
mvolved m mteraction with an orgarusm, or self, or whatever
name be used *

Every such nteraction 15 a temporal process, not a momentary
cross-sectional occurrence The situarion 1n which 1t occurs 15 1n-
determinate, therefore, with respect to 1ts ssswe  If we call 1t con-
fused, then 1t 15 meant that its ouccome cannot be anticipated It
1s called obscure when 1ts course of movement permiuts of final
consequences that cannot be clearly made out It 15 called con-
flicting when 1t tends to evoke discordant responses Iven were

® See, ante, pp 26-7

*Excepr of course a purely mentalistic name, Like conscrousness  The alleged
problem of “interacuonism” versus automatism, parallelism, etc, 15 a problem (and
an msoluble one) because of the assumption nvolved m s statement—the assump-
non, namely, thar the nreraction mn quesuon 15 with something mental nstead of
with biological-cultural humnan beimngs
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eustential conditions unqualifiedly determinate in and of them-
selves, they are indetermnate 1 significance that 15, in what they
mmport and portend m their nteraction wirth the organism  The
organic responses that enter into the production of the state of
affairs that 1s temporally later and sequential are jusc as existential
as are environing conditions

The immediate locus of the problem concerns, then, what kind
of responses the organism shall make It concerns the interaction
of organic responses and environmg conditions 1n their movement
toward an ewstential 1sue It 1s a commonplace that m any trou-
bled state of affairs zhings will come out differently according to
what 1s done  The farmer won’t get grain unless he plants and
tills, the general will win or lose the battle according to the way
he conducts 1, and so on  Nerther the gran nor the tlling,
neither the outcome of the battle nor the conduct of 1t, are “men-
tal” events  Organic nteraction becomes inquiry when existential
consequences are anticipated, when environmg conditions are ex-
ammed with refercnce to therr potentialities, and when responsive
activities arc selected and ordercd with refercnce to actualization
of some of the potentialities, rather than others, mn a final existential
situation  Resolution of the indeterminate situation 15 active and
operational  If the mquiry 15 adequately directed, the final 1ssue 15
the unified situation that has been mentioned

11 Instirution of a Problemr  The unsettled or indeterminate
situation mughe have been called a problematic siuation  This
name would have been, however, proleptic and anucipatory  The
indetermmate situarion becomes problematic in the very process
of bemng subjected to inquiry  The indeterminate situation comes
nto existence from cxistential causes, just as does, say, the organic
imbalance of hunger  There 15 nothing 1ntellectual or cogmiive 1n
the ewstence of such siruations, although they are the necessary
condition of cogmtive operations or mquiry In themsclves they
are precognitive The first result of evocation of mquiry 1s that
the situation 15 taken, adjudged, to be problemarnic  To see that a
situation requires inquiry 1s the mtial step n inquiry ° .

"If by “two-valued logic” 1s meant a logic that regards “true and false” as the
sole logical values, then such a logic 15 necessarily so truncated that clearness and
comsistency n logical doctrine are impossible  Bewg the matter of a problem 1s

a primary logical property
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Qualification of a situation as problematic does not, however,
carry mquiry far It 1s but an imitial step m nstitution of a prob-
lem A problem 1s not a task to be performed which a person
puts upon himself or that 1s placed upon hum by others—like a so-
called arithmeucal “problem” in school work A problem repre-
sents the partial transformation by inquiry of a problematic situa-
tion into a determinate situation It 15 a famibiar and sigmificant
saymng that a problem well put is half-solved To find out what
the problem and problems are which a problematic situation pre-
sents o be inquired 1nto, 1s to be well along 1n inquiry To mus-
take the problem involved 1s to cause subsequent inquiry to be
irrelevant or to go astray.  Without a problem, there 1s blind grop-
ing i the dark  The way in which the problem 1s conceived de-
cides what specific suggestions are entertamned and which are dis-
nussed, whar data are selected and which rejected, 1t 1s the criterion
for relevancy and irrelevancy of hypotheses and conceptual struc-
tures On the other hand, to ser up a problem that does not grow
out of an acrual situation 1s to start on a course of dead work, none-
theless dead because the work 15 “busy work ” Problems that are
self-set are mere excuses for seeming to do something 1ntellectual,
something that has the semblance but not the substance of scientific
actvicy

IIl The Deternunation of a Problem-Solution  Statement of a
problematic situation m terms of a problem has no meanmg save
as the problem insttuted has, in the very terms of its statement,
reference to a possible solunon  Just because a problem well
stated 1s on 1ts way to solution, the determining of a genuine prob-
lem 1s 2 progressive mquiry, the cases in which a problem and 1ts
probable solution flash upon an inquirer are cases where much
prior ingestion and digestion have occurred If we assume, pre-
maturely, that the problem involved 1s definite and clear, subse-
quent 1nquiry proceeds on the wrong track Hence the question
anises How 1s the formauon of a genuine problem so controlled
that further inquiries will move toward a solution?

The first step 1n answenng this question 1s to recognize that
no siuation which 15 completely mdeterminate can possibly be
converted into a problem having definite consuruents The first
step then 15 to search out the comstrtuents of a given situauon
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which, as constituents, are settled When an alarm of fire 1s
sounded n a crowded assembly hall, there 1s much thar 1s inde-
terminate as regards the activities that may produce a favorable
issue One may get out safely or one may be trampled and
burned The fire 1s characterized, however, by some settled traits
It 15, for example, located somewbere Then the aisles and exits
are at fixed places Since they are settled or determinate 1n exsst-
ence, the first step m msutution of a problem 15 to sertde them n
observation There are other factors which, while they are nor as
temporally and sparally fixed, are yer observable constituents, for
example, the behavior and movements of other members of the
audience All of these observed conditions taken together consti-
tute “the facts of the case” They consntute the terms of the
problem, because they are conditions that must be reckoned with
or taken account of n any relevant solution that 1s proposed

A possible relevant solurion 15 then suggested by the determina-
uon of factual conditions which are secured by observation. The
possible solution presents itself, therefore, as an idea, just as the
terms of the problem (which are facts) are msticuted by observa-
won Ideas are anticipated consequences (forecasts) of what wall
happen when certan operations are executed under and waith
respect to observed conditions *  Observation of facts and suggested
meanmings or 1deas anse and develop n correspondence with each
other The more the facts of the case come to light 1n consequence
of bemng subjected to observation, the clearer and more perunent
become the conceptions of the way the problem consttuted by
these facts 1s to be dealt with  On the other side, the clearer the
idea, the more definite, as a truism, become the operations of ob-
servation and of execution that must be performed mn order to re-
solve the situation

An 1dea 15 first of all an anticipation of something that may
happen, 1t marks a posnbility  'When 1t 1s said, as 1t sometimes 1s,

®The theory of ideas thar has been held in psychology and epistemology
s;mce the nme of Locke’s successors 1s completely irrelevant and obstrucuve m
logical theory For m trearing them as copies of perceptions or “umpressions,” 1t
ignores the prospective and anncipatory character that defines bemmg an 1dea
Faiure to define 1deas funcuonally, in the reference they have to a solution of a
problem, 15 one reason they have been rreated as merely “mental” The nouon,
on the other hand, that 1deas are fantasies 15 a derivauve  Fantasies anse when the
funcuon an 1dea performs 1s ruled out when 1t 1s enterramed and developed.
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that science 15 prediction, the anticipation that constitutes every
1dea an 1dea 1s grounded 1n a ser of controlled observations and of
regulated conceprual ways of mterpreting them  Because inquiry
1s a progressive determination of a problem and 1ts possible solu-
tion, 1deas differ 1n grade according to the stage of inquiry reached
Ac first, save in highly familiar matrers, they are vague They
occur at first simply as suggestions, suggestions just spring up,
flash upon us, occur to us They may then become sumuli to
direct an overt activity but they have as yet no logical status
Lvery 1dea oniginates as a suggestion, but not every suggestion 1s
an 1dea  The suggestion becomes an 1dea when 1t 15 examincd
wirch reference to its functional firness, 1ts capacity as a means of
resolving the given situation

This examnation takes the form of reasoning, as a result of
which we are able to appranse berter than we were ar the outser,
the pertinency and weight of the meaning now entertamed with
respect to 1ts funcnional capacity  But the final test of 1ts posses-
ston of these properties 15 detcrmined when 1t actually functions—
that 15, when 1t 15 put mto operation so as to msutute by means of
observations facts not previously observed, and 1 then used to
organize them with othcr facts mto a coherent wholc

Because suggestions and 1deas are of that which 15 not present in
gven existence, the meanungs which they mvolie must be em-
bodied 1n some symbol  Without some kind of symbol no 1dea, a
meaning thar 1s completely disembodied can not be entcrtaned
or used Since an ewsstence (which 75 an exisrence) 1s the support
and vehicle of a meaning and 1s a symbol instead of a merely physi-
cal exnstence only 1n this respect, embodied meanings or 1deas are
capable of objective survey and development To “look at an
1dea” 1s nor a mere literary figure of speech

“Suggestions” have received scant courtesy i logical theory
It 15 true thar when they just “pop 1nto our heads,” because of the
worlungs of the psycho-physical orgamsm, they are not logical
But they are both the conditions and the primary stuff of logical
ideas The traditional empirsstic theory reduced them, as has
already been pointed our, to mental copies of physical things and
assumed thar they were per se identical with 1deas  Consequently
1t 1gnored the functon of 1deas in directing observation and 1n
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ascertaming relevant facts The rauonalisuc school, on the other
hand, saw clearly that “facts” apart from ideas are trivial, that
they acquire mport and sigmificance only 1n relation to 1deas
But at the same tune 1t failed to attend to the operative and func-
tional nature of the latter Hence, 1t treated 1deas as equivalent
to the ultimate structure of “Reality ” The Kantian formula that
apart from each other “perceprions are blind and conceptions
empty” marks a profound logical insight  The insight, however,
w as radically distorted because perceptual and conceptual contents
were supposed to origmate from different sources and thus re-
qured a third acuvity, that of synthetic understanding, to bring
them together In logical fact, perceptual and conceptual ma-
terials are institured 1n functional correlatvity with each other,
m such a2 manner that the former locates and describes the prob-
Jem while the latter represents a possible method of solution
Both are determinanons m and by mquiry of the original prob-
lematc situation whose pervasive quality controls their instirution
and thewr contents  Both are finally checked by their capacity to
work together to mtroduce a resolved umified situation  As dis-
tinctions they represent logical divisions of labor

IV Reasomng  The necessity of developing the meaning-
contents of 1deas in their relations to one another has been inci-
dentally noted This process, operating with symbols (consu-
tuting propositions) 1s reasoning i the sense of ranocination or
rational discourse” When a suggcsted meaning 15 immediarely
accepted, inquiry 1s cut short Hence the conclusion reached 1s
not grounded, ecven if it happens to be correct The check upon
mmediate acceptance 1s the examnaton of the meaning as a
mcaning  This examination consists n noting what the meaning
m question mmplies m relation to other meanungs 1 the system of
which 1t 1s a member, the formulated relation constituting a propo-
siwon  If such and such a relation of meanings is accepted, then
we are commuitted to such and such other relations of meanings
because of their membership 1n the same system Through a se-
ries of intermediate meanings, a meaning 1s finally reached which

" “Reasorung” 15 sometimes used to designate mference as well as ratocinauon
When so used in logic the tendency s ro 1dontify inference and implication and
theriby seriously to confuse logical theory
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1s more clearly relevant to the problem in hand than the origimally
suggested 1dea It indicates operations which can be performed to
test 1ts applicability, whereas the onginal 1dea 15 usually too vague
to determmne crucial operations In other words, the 1dea or mean-
ing when developed mn discourse directs the activities which, when
executed, provide needed evidential material

The pont made can be most readily appreciared 1in connection
with scientfic reasoning  An hypothesis, once suggested and en-
tertamed, 15 developed 1n relation to other conceptual structures
untl it recerves a form i which 1t can mstigate and direct an
expermment that will disclose precisely those conditions which
have the maximum possible force i determining whether the
hypothesis should be accepted or rejected Or 1t may be that
the expeniment will indicate what modifications are required in
the hypothesis so that it may be applicable, 1¢, swired to interpret
and organize the facts of the case In many familiar situations,
the meaning that 15 most relevant has been settled because of the
eventuations of experiments in prior cases so that 1t 1s apphcable
almost immediately upon us occurrence But, mdirectly, if not
directly, an 1dea or suggestion that 1s not developed mn terms of
the constellation of meanings to which 1t belongs can lead only
to overt response  Since the latter termuinates mquury, there 1s then
no adequate mnqury mnro the meaning that 1s used to scttle the
given situation, and the conclusion 15 1 so far logically un-
grounded

V The Operational Character of Facts-Meammngs It was
stated that the observed facts of the case and the ideational con-
tents expressed i 1deas are related to each other, as, respectively,
a clanificauon of the problem mnvolved and the proposal of some
possible solution, chat they are, accordingly, functional divisions
mn the work of mquiry Observed facts i their office of locating
and describing the problem are existential, ideational subject-
marter 15 non-existential  How, then, do they cooperate with
each other in the resolurion of an existennal sicuation® The prob-
lem 1s insoluble save as 1t 15 recognized that both observed facts
and entertained 1deas are operational Ideas are operational in
that they stigate and direct further operauons of observation,
they are proposals and plans for actung upon exstng conditions
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to bring new facts to light and to organize all the selected facts
mto a coherent whole

What 1s meant by calling facts operational?> Upon the negative
side what 15 meant 1s that they are not self-sufficient and complete
mn themselves They are sclected and described, as we have seen,
for a purpose, namely statement of the problem involved in such
a way that its material both mdicates a meanung relevant to resolu-
tion of the difficulty and serves to test its worth and validicy In
regulated inquiry facts are selected and arranged with the express
mtent of fulfilling this office They are not merely results of
operations of observation which are executed with the aid of
bodiy organs and auxihary mstruments of art, but they are the
particular facts and kinds of facts that will hink up with one an-
other 1n the definite ways that are requred to produce a definite
end Those not found to connect with others in furtherance of
this end are dropped and others are sought for Beimng functional,
they are necessarilly operational Their funcuon 1s to serve as
evidence and their evidential quality 1s judged on the basis of therr
capacity to form an ordered whole m response to operations pre-
scribed by the 1deas they occasion and support If “the facts of
the case” were final and complete mn themselves, 1f they did not
have a special operative force m resolution of the problemanc
situation, they could not serve as cvidence

The operative force of facts 1s apparent when we consider that
no fact m solation has evidential potency Facts are evidennal
and are tests of an 1dea n so far as they are capable of being or-
ganized with one another The organization can be achieved only
as they wmteract with one another When the problematic situa-
tion 15 such as to require extensive inquiries to effect 1ts resolution,
a series of mteractions mtervenes Some observed facts point to
an 1dea that stands for a possible solution  This 1dea evokes more
observanions Some of the newly observed facts link up with
those previously observed and are such as to rule out other ob-
served things with respect to their evidential function The new
order of facts suggests a modified 1dea (or hypothesis) which
occasions new observations whose result again determines a new
order of facts, and so on untl the existing order 1s both unified
and complete In the course of this serial process, the 1deas that
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represent possible solutions are tested or “proved ”

Meantime, the orders of fact, which present themselves m con-
sequence of the experimental observations the ideas call out and
direct, are trial facts They are provisional They are “facts”
if they are observed by sound organs and techmques But they
are not on that account the facts of the case. They are tested or
“proved” with respect to their evidential function just as much as
ideas (hypotheses) are tested with reference to therr power to
exercise the function of resoluuon  The operatve force of both
ideas and facts 15 thus practically recognized mn the degree n
which they are connected with expermnent Namung them “op-
erational” 1s but a theorencal recogmtion of what 1s mvolved
when inqury satisfies the conditions mmposed by the necessity
for experiment

I recur, 1n this connection, to what has been said about the ne-
cessity for symbols in mnquiry It 15 obvious, on the face of mat-
ters, that a possible mode of solution must be carried in symbolic
form since 1t 15 a possibility, not an assured present evstence
Observed facts, on the other hand, are evistentially present It
might seem therefore, that symbols are not required for referning
to them But if they are not carried and treated by means of
symbols, they lose their provisional character, and in losing this
character they are categonically asserted and inquiry comes to an
end The carrying on of inquiry requires that the facts be taken
as representative and not just as pre-sented This demand 1s met
by formulatnng them mn proposiions—that 15, by means of sym-
bols. Unless they are so represented they relapse mnto the toral
qualitative situation

VI Commmon Sense and Scientific Inqury  The discussion up
to this pomnt has proceeded 1n general terms which recognizes no
distncuon between common sense and scientific inquiry  We
have now reached a pomt where the community of pattern n these
two disinetive modes of mquiry should recerve explicit artenuon
It was smd m earher chapters that the difference between them

resides 1n their respective subject-marters, not n their basic logical
forms and relations, that the difference in subject-matters 1s due
to the difference n the problems respectively involved, and, fi-
nally, that this difference sets up a difference mn the ends or ob-
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jective consequences they are concerned to achieve Because
common sense problems and inquiries have ro do with the mter-
actions mto which living creatures enter in connection with en-
vironing conditions in order to establish objects of use and
enjoyment, the symbols employed are those which have been
determined 1n the habitual culture of a group They form a
system but the system 1s pracucal rather than intellectual 1Tt 1s
constituted by the tradiuons, occupations, techniques, interests,
and established nstitutions of the group  The meanings that
compose 1t are carried 1n the common everyday language of com-
munication between members of the group The meamungs in-
volved 1n this common language system determine w hat individuals
of the group may and may nor do 1n relation ro physical objects
and m relations to one another They regulate what can be used
and cnjoyed and how use and enjoyment shall occur

Because the symbol-meaning systems involved are connecred
directly with cultural Iife-activites and are related to each other
in virtue of this connection, the specific meanings which are pres-
ent have reference to the spceific and himited environing condi-
nons under which the group lives Only those things of the
environment that are taken, according to custom and rtradition,
as having conncetion with and bearing upon this life, enter 1nto
the meaning vvstem  There 15 no such thing as disinterested m-
tellectual concern with either phiysical or social matters  For,
until the rse of science, therc were no problems of common sense
that called for such inquiry  Disinterestedness existed pracucally
mn the demand that group interests and concerns be put above
pinate nceds and intereses  But there was no ntellecrual disinter-
estedness beyond the actnvues, iterests and concerns of the
group In other words, there was no science as such, although, as
was earher ponted out, there did evist informarion and techniques
which werc available for the purposes of scienufic inquiry and
out of which the latrer subsequently grew

In scientific inquiry, then, meanungs are related to one another
on the ground of their character as meanings, freed from direct
reference to the concerns of a limuted group  Their mtellectual
abstractness 1s a product of this liberanion, just as the “concrete”
1s practically identified by directness of connection with environ-
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mental interactions  Consequently a new language, a new system
of symbols related together on a new basis, comes into existence,
and in this new language semantic coherence, as such, 1s the con-
trolling consideration  To repeat what has already been said, con-
nection with problems of use and enjoyment 1s the source of the
domnant role of qualiues, sensible and moral, and of ends 1n
COIMINON Sense

In science, smce meanmgs are determmed on the ground of
their relation as meanmgs to one another, relatzons become the
objects of mnquiry and qualities are relegated to a secondary status,
playmng a part only as far as they assist i mnstitution of relations
They are subordinate because they have an mstrumental office,
msread of bemng themselves, as i prescientific common sense, the
matters of final imporrance The enduring hold of common sense
15 testified to historically by the long tme 1t took before 1t was
seen that scienufic objects are strictly relational  First tertiary
qualities were eluminated, 1t was recogmzed that moral qualmes
are not agencies mn determuning the strucrure of nature Then
secondary qualities, the wet-dry, hot-cold, light-heavy, which were
the explanatory principles of physical phenomena in Greek science,
were ejected  Bur so-called primary qualines ook their place, as
with Newton and the Lockeian formulation of Newronian ex-
istential postulates It was notr unul the threshold of our tme
was reached that scientfic mquirics percetved that therr own
problems and methods required an mnterpretation of “primary
qualines” 1n terms of relations, such as position, motion and
temporal span  In the structure of disuncuvely scientific objects
these relations are indifferent to qualities

The foregong 1s intended to indicate that the different objec-
tives of common sense and of scienufic inquiry demand different
subject-matters and that this difference 1n subject-matters 15 not
mcompatible with the existence of a common patrern 1 both
types. There are, of course, secondary logical forms which re-
flect the disunction of properties involved 1n the change from
qualitative and teleological subject-matter to non-qualitative and
non-teleological relations But they occur and operate within
the described community of pattern  They are explicable, and
explicable only, on the ground of the distinctive problems gen-
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erated by scientific subject-matter The mdependence of scien-
tific objects from lhmired and farly direct reference to the en-
vironment as a factor m activiies of use and enjoyment, 1s
equivalent, as has already been mtimated, to their abstract char-
acter It 1s also equivalent to their general character in the sense
i which the generalizations of science are different from the
generalizations with which common sense 1s famiiar The gen-
erality of all scienufic subject-matter as such means that 1t 1s
freed from restriction to conditions which present themselves
at particular times and places Their reference 15 to any set of
time and place conditions—a sratement which 1s not to be confused
with the doctrine that they have no reference to actual existennal
occasions Reference to ume-place of existence 1s necessarily 1n-
volved, but 1t 1s reference to whatever set of existences fulfils the
general relauons laid down i and by the consntunion of the
scientific object®

Susmmary  Smce a number of poimnrts have been discussed, it
will be well to round up conclusions reached abour them in a
summary statement of the structure of the common pattern of
mquiry Inquiry 1s the directed or controlled transformaton of an
indeterminate situation mto a determunately umified one The
transition 15 achieved by means of operations of two kinds which
are 1 functional correspondence with each other One kind of
operations deals with 1deational or conceptual subject-matter
This subject-matter stands for possible ways and ends of resolu-
vuon It anucipates a solution, and 1s marked off from fancy be-
cause, or, 1n so far as, 1t becomes operanve m mstigation and di-
rection of new observations yielding new factual maternal The
other kind of operations 1s made up of activiues nvolving the
techniques and organs of observation Since these operations are
exastential they modify the pror exstenual situation, bong into
high rehef conditions previously obscure, and relegate to the
background other aspects that were at the outset conspicuous

® The consequences that follow are direcdy related to the scatement m Ch IV
that the elimmnauon of qualmes and ends 15 nrermediate, thar, n facy, the con-
strucuion of purely relational objects has enormously liberated and evpanded
common sense uses and enjoyments by conferrning control over producuon of
qualiies, by enabling new ends to be realisucally msurured, and by providing
comperent means for achieving them
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The ground and criterion of the execution of this work of em-
phasts, selection and arrangement 15 to debwmit the problem in
such a way that existential material may be provided with which
to test the ideas that represent possible modes of solution. Sym-
bols, defining terms and propositions, are necessarily requred 1n
order to retamn and carry forward both ideational and existential
subject-matters in order that they may serve therr proper func-
tions 1n the control of inquiry  Otherwise the problem 1s taken
to be closed and mnquiry ceases

One fundamentally important phase of the transformation of
the situation which constitutes inquiry 1s central in the treat-
ment of judgment and 1ts functions The transformanon 1s ex-
istential and hence temporal The pre-cogmitive unsettled situa-
tion can be settled only by modification of its constituents  Ex-
perimental operations change existing conditions  Reasoning,
as such, can provide means for effecting the change of conditions
but by 1tself cannot effectit  Only execution of existential opera-
tons directed by an 1dea 1n which ratnocination terminates can
bring about the re-ordering of environing conditions required
to produce a settled and unified situation  Since this principle also
applies to the meanings that are elaborared n science, the exper-
mental production and re-arrangement of physical conditions
mvolved 1n natural science 1s further evidence of the unity of the
pattern of mquuy The temporal quality of mqury means,
then, somerhing quite other than that the process of mmquiry takes
time It means that the objective subject-matter of mquiry under-
goes temporal modificauon

Termmological Were 1t not that knowledge is related to in-
quiry as a product to the operations by which 1t 1s produced, no dis-
unctions requiring special differentiating designations would exist
Material would merely be a matter of knowledge or of ignorance
and error, that would be all thar could be said The content of
any given proposition would have the values “true” and “false”
as final and exclusive attributes  But if knowledge 1s related to
mquiry as 1ts warrantably assertible product, and if mquiry 1s
progressive and temporal, then the matenal inquired 1nto reveals
distinctive properties which need to be designated by distinctive
names As undergomg inquiry, the matenal has a different logical
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umport from that which it has as the outcome of mquiry In 1ts
first capacity and status, it will be called by the general name
subject-marter  'When 1t 15 necessary to refer to subjecr-matter
1 the context of either observation or ideation, the name content
will be used, and, parucularly on account of its representative
character, content of propositions

The name objects will be reserved for subject-matter so far as
it has been produced and ordered in sertled form by means of
nquiry, prolepucally, objects are the objectives of mquiry The
apparent ambiguity of using “objects” for this purpose (since the
word 1s regularly applied to things that are observed or thought
of) 1s only apparent. For things exist a5 objects for us only as
they have been previously determined as outcomes of inquuries
When used 1n carrymg on new mnquiries i new problematic situa-
uions, they are known as objects 1 virtue of prior mquiries which
warrant their assertibiicy  In the new situation, they are means
of attaining knowledge of something else In the strict sense, they
are part of the contents of inquiry as the word content was de-
fined above But retrospectively (that 1s, as products of prior de-
termination 1n inquiry) they are objects



CHAPTER VI

THE CONSTRUCTION OF JUDGMENT*

N TERMS of the 1deas set forth in the last chapter, judgment
may be identified as the settled outcome of mquury It 1s
concerned with the concluding objects that emerge from in-

quiry 1 their status of being conclusive  Judgment m this sense 1s
duunguished from propositions  The countent of the latter 1s inter-
mediate and representative and 1s carried by symbols, while judg-
ment, as finally made, has direct exastential imporr  The terms 4f-
firmation and assertion are employed in current speech inter-
changeably But there 15 a difference, which should have linguisue
recognition, between the logical starus of mrermediate subject-
matters that are taken for usc 1n connection with what they may
lead to as means, and subject-matter which has been prepared to be
final I shall use assertion to designate the larter logical sratus and
affirmation to name the former Even from the standpoint of ordi-
nary speech, assertion has a quality of insistence that 1s lacking i
the connotaution of the word “affirmation ” We can usually substi-
tute the phrase “1t 1s held” or “it 15 smd” for “it 15 affirmed ” How-
ever, the mmportant matter 15 nor the words, but the logical
properties that are characterisuc of different subject-matters

A literal instance of judgment 1n the sense defined 15 provided
by the judgment of a court of law 1n settling some 1ssue which,
up to that pomt, has been in controversy 1 The occurrence of
a tral-at-law 1s equvalent to the occurrence of a problematic
situanion which requires sertlement There 1s uncertanty and
dispute about what shall be done because there 1s conflict about
the szgmificance of what has raken place, even if there 15 agree-
ment about what has taken place as a matter of fact—which, of
course, 1s not always the case The judicial settlement 15 2 settle-

1The word “construcuion” 1s here nsed to cover the operation of construction
and the strucrure which results
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ment of an 7ssue because 1t decides existential conditions m rtheir
bearing upon further acaviues the essence of the sigmificance of
any state of facts

2 This sertlement or judgment 1s the outcome of inquiry con-
ducted m the court-hearings The mquiry exemplifies the pattern
described 1n the last chapter. On the one hand, propositions are
advanced about the state of facts nvolved Wirmnesses tesufy to
what they have heard and seen, wntten records are offered, etc.
This subject-matter 15 capable of direct observanon and has
existential reference. As each party to the discussion produces
s evidential materal, the latter 1s ntended to poinr to a deter-
munate decision as a resolution of the as yet undetermined situation
The decision takes effect 1n a defimire exustential reconstruction
On the other hand, there are propositions about conceprual subject-
matter, rules of law are adduced ro determine the admussibilicy
(relevancy) and the weight of facts offered as evidence The
significance of factual material 1s fixed by the rules of the ewsung
juridical system, 1t 1s not carried by the facts independent of the
conceptual structure which mterprets them And yert, the quality
of the problemanc situation determines which rules of the toral
system are selected They are different 1n civil and crunmal cases,
in cases of trespass and of breach of contract Conceptions have
been orgamzed 1n the past under definite rubrics which summarize
the kmds of interpreung principles that past experience has shown
to be applicable m the variety of special cases thar normally arise
The theoretical 1deal soughr to guide judicial deliberation 1s a net-
work of relations and procedures which express the closest possible
correspondence berween facts and the legal meamings that give
them their significance thar 1s, sertle the consequences which, mn
the existing social system, flow from them

3 The final judgment arrived at 1s a settlement The case 15
disposed of, the disposition takes effect in ewstential consequences
The sentence or proposition 1s not an end 1n uself but a decisive
directive of future activities The consequences of these activities
bring about an existential determinauon of the prior situation
which was indeterminate as to its 1ssue A man 1s set free, sent
to prison, pays a fine, or has to execute an agreement or pay
damages to an mjured party It 1s this resulting state of actual
affarrs—chis changed situaton—that 1s the matter of the final
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settlement or judgment The sentence wself 1s a proposition,
differing, however, from the propositions formed during the rnal,
whether they concern marters of fact or legal conceptions, 1n
that it takes overt effect in operations which construct a new
qualitative situation  While prior propositions are means of in-
stituting the sentence, the sentence 1s terminal as a means of nsti-
tuting a definite ewistential situation

Judgment figures, however, 1 determination of the intermediate
propositions  When 1t 15 ruled that certain evidence 15 admissible
and that certain rules of law (conceptual matcrial) are applicable
rather than others, somethng 1s sectled It 15 chrough a series of
such intervening settlements that the final scrtlement 15 constructed
Judgment as fina] sertlement 15 dependent upon a series of parnal
settlements  The judgments by which propositions are deter-
mined 1s recognized and marked off lmgwstically by such words
as estimates, apprassals, evaluatrons In resoluton of problems
that arc of a looser quality than legal cases we call them opmzons
to distinguish them from a warranted judgment or assertion  But
if the opinion held 15 grounded 1t 1s wuself the product of inquiry
and m so far 1s a judgment® [stimates and apprasals are pro-
visional, they are means, not ends Even a judgment of appraisal
by judges on the bench may be reversed in a higher courr, while
in freer conduct of scientfic inquiry such judgments are expressly
made subject to modification The consequences they produce
in the conduct of further mquiry 15 the criterion of their value
Judgments which intervene are ad-judgmentes

I Final Judgment 15 Indrndual  This caption 1s elliptical 1t
means that the subject-matter (objects) of final judgment 15 2
sitwcatzon 1o the sense in which rhe meaning of thatr word has been
explamned, 1t 15 a qualitanive exstennal whole which 15 umque
“Individual” as here used has nothing to do with simphcity of
constituents  On the contrary, every situation, when 1t 1s ana-
lyzed, 1s extensive containing withmn itself diverse distinctions and
relations which, 1n spite of their diversity, form a unified qualita-
nve whole What 1s designated by the word mdmwidual has, ac-
cordingly, to be disunguished from that which 1s designated by

2 Oprmon in commen speech often means a belief entertamed without examina-
uon, bemg gencrated by custom, tradition or desire
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the word singular  Singulars are named by demonstratives, such
as this, that, bere, now, or m some cases by proper nouns The
difference between a singular and an individual 15 the same as
that previously poimnred out between 21 object (or set of objects
m their severalty) and a situation® Singular objects exist and
singular evenrs occur within a field or situation  Thus or that star,
man, rock or whatever, 1s always a discimmation or selecuon
made for a purpose, or for the sake of some objective consequence
within an inclusive field The singular has no mport save as a
term of differentiation and contrast If 1ts object 1s raken to be
complete 1 wself, loss of differential force destroys all power of
reference on the part of the demonstrative act The very ex-
istence of differentiation, on the other hand, shows that the sin-
gular exists within an extensive field

It follows that determination of a singular 1s also instrumental
in determmation of a situation which 1s itself not complete and
self-sufficient It 1s a means of 1dentfying a situarion 1n reference
to the problem set to mquiry It represents, at a given stage of
mquiry, that which 1s crucial, critical, differentiaungly significant.
An artsan 1n carrymg on his work at any given time takes note of
certain aspects and phases of the sitwauon in which his acuvities
are mvolved He notes qust that object or occurrence which 1s
decisive 1n the stage of development arrived at i the whole
situation which 1s determunacve of what 1s to be next The ob-
jects which are zbis and that, to which his inquiry and actvity are
mmmedarely directed, are, therefore, constantly changing As
one phase of the problem offered by his work 1s resolved, another
phase, presented by a new object or occurrence, takes 1ts place
Were not the sequence derermined by an inclusive situation, whose
quahitatve nature pervades and holds together each successive
step, activity would be a meaningless hop-skip-jump affair  Ob-
jects observed and dealt with would be a shifting panorama of
sudden disconnected appearances and disappearances  Exactly
the same account may be given of the succession of observatons
which deal with singular objects and occurrences 1n scientific 1n-
quiry  The singular 1s that upon which inquiry into an individual
situation pivots under the special conditions that at a given time

* Ante, pp 66-7.
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fix the problem with respect to the conditions to be dealt with
forthwath

The discriminative or differential aspect of the demonstrative
act and 1ts singular object 1s suggested i ordinary speech by the
expression “‘powmnting out” It 1s impossible merely to pomnt az
somethmg.‘ For anything or everything i the line of vision or
gesture may be equally pomred 4z The act of ponting 1 wholly
indeterminate as to 1ts object It 15 not selective within a situation,
because 1t 15 not controlled by the problem which the situation
sets and the necessity for determining the condinons which then
and there pont to the way in which 1t shall be resolved

The pomt just made has 1ts logical meaning in disclosure of the
ambiguity of the word grven as that 15 currently employed in
logical texts That which 1s “given” 1n the strict sense of the
word “given,” 1s the toral field or situavon The given 1n the
sense of the singular, whether object or qualiy, 18 the special
aspect, phase or constituent of the existentially present situation
that 1s selected to locate and idennfy 1ts problematic features with
reference to the mmquury then and there to be executed  In the strict
sense, 1t 15 taken rather than given Ths fact decides the logical
status of data. They are not 1solated, complete or sclf-sufficient
To be a datum 1s to have a special function 1 control of the
subject-matter of inquiry It embodies a fixation of the problem mn
a way which indicates a possible solution It also helps to provide
evidence which tests the solution that 1s hypothetically enter-
tained This theme will be developed 1n the discussion that follows
of “thought,” that 1s, nquiry

Il The Subject of Judgment. What was said in the last chap-
ter concerning the partern of inquiry enables us to idenufy the
structure of judgment as conjugate distinction and relation of
subject-predicate. Observed facts of the case 1n their dual func-
non of bringing the problem to lighr and of providing evidential
material wich respecr to its solution constiture what has tradition-
ally been called the subject The conceptual contents which
anticipate a possible solution and which direct observarional opera-
nons constitute what has tradinonally been called the predicate

*Cf the condions and resulss of the pontng reported in the incident de-
scribed on p 53
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Thewr functional and operanve correspondence with each other
constitutes the copula

In this section, I shall consider the subject of judgment The
bearing of the conclusions reached up to this pont may be fo-
calized by contrasung them with a doctrine current m logical
theory This latter view holds that the existential matter, which
has ultimately the form of this object or this qualiry, 1s given or
presented 1n a literal sense z0 judgment Judgment proper 1s then
confined to the work of predicating something of 1t, of character-
1zing what 1s handed our ready-made erther to sense-perception
or to judgment. I select one statement as typical “In every
proposition we are determimng 2 thought the character of an
object present ro thought”* The contrasting position here taken
holds that the subject-marters of subject and predicate are de-
termimed 1 correspondence with each other 1n and by the process
of “thought,” that 15, nquiry

Examnation of the two opposed theories will start from the
negauve sidle We begin by pomnting out the difficulties, amount-
mng to mmpossibilities, 1 the customary view advanced in many
standard treauses (1) It leaves judgment, as predication, and
just at the point where 1ts ewstential matertal 1s concerned, en-
urely at the mercy of the accidental flux of objects which happen
to present themselves It thereby destroys the possibiity of
sequential conunmty i “thoughr”  Predication would at one
moment be characterizing one object, and at the next moment
some other object, according as changes and shifts in environ-
ing conditions took place The occurrence of successive “grven”
or “presented” singulars would be wholly determined by condi-
tions outside of inqury and therefore accidental and irrelevant
(2) The view would be another version of the old doctrine of
passtve receptivities, were 1t not that some active response 1s de-
manded 1n order to nstitute something to which a demonstrative
term may be applied Even then, there 1s nothing to ground the
act of pointing so as to select one “this” rather than another (3)
Nor 1s there anything m a mere given “this” to ground one char-
acterizing predicate rather than another Either “this” 1s so
empty that nothing can be said of 1t except “this 15 this” where

SW F Johnson, Logre, Part 1, pages 9 and 11
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“this” sigmfies nothing beyond the mere presence of an mdefinite
somewhat, or else any one of a large number of predlcauons can
equally well be made The truth 1s that the view criticized can be
intelligibly stated only after nquiry has already made out some fact
or set of facts and when the emphatic problem has become that of
knowing how ir should be characrerized The view owes whatever
plausibilicy 1t appears to have to the fact that 1c begins 1ts account
of judgment after mqury has been operative and has already
established a parnal judgment or appraisal As was indicated 1n
the prior chaprer, i situanions whose recognized constituents are
simular to those of prior experiences, certain objects are likely to
stand out sufficiently so as to afford clews But (a) they do so as
producrs of prior judgments, and (b) i any case they are pro-
visional as evidential data For they may be misleading clews be-
cause they turn out to be not “the facts of the case,” or whart 1s
significant n respect to the present problem

Suppose that m a given case, this 15 characterized *“Washington
Monument” The act of pomnting does not determine any one
“this” rather than another sice everything m the line of pomung
1s pomnted a¢  In the second place, even when we suppose that
the act of ponung happens to land, so to speak, upon one singular
rather than another, it 15 only a group of sensible qualities that 1s
indicated  There 15 nothing in these qualiues, apart from the con-
trol of their interpretanon by an inclusive situartion, to justfy
characterizing them as the Washington Monument—or as a me-
morial of any kind The most that could be said 1s that the
qualities observed 10 consequence of the demonstrative act are
just the qualities they are The nub of any existential 1dennifica-
uon or characterizauon of a thing as such-and-such lies m the
ground 1t offers for giving the object a description n terms of
what 1s 7ot then and there observed Apart from an mclusive
situation which determines 2 correspondence with each other the
material that constitures the observed singular this and the kind
of characterizing predicate applicable to 1, predication 1s to-
tally arbitrary or ungrounded There must be some one question
o which both the subject “this” and the predicate (say, Washing-
ton Monument) are relevant  That question grows out of and 1s
controlled by some total situaton Otherwise propositions made
are pointless
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Any proposition m which “this” appears 1s then instituted by a
judgment of apprawsal n which “thus” 1s determined mn order ro
provide evidential grounds for the qualification attached ro 1t by
the predicate  Thus fact 1s inconsistent with “this” being a mere
this  There 15, however, no incompatibility between the fact chat
it 15 yust what it existentially 1s and the esumate that 1t 1s the needed
evidential ground of a defimte characterization  Stating the
matter positively, the operations that mstirute a “this” as subject
are always selective-restrictive of something from out of a larger
field What 1s selected and what 1s rejected flows from an estimate
of their probable evidennal significance

Il Subjects and Substances Accordmg to the origmal Aris-
totehan logic, certamn objects, such as species, are logical subjects
by Nature, since they are substances in Narure, so that only propo-
sttions having subscances for their subjects can enter into ratonally
demonstrative knowledge or science  This theory of the nature
of the logical subject at least recogmizes that the logical subject
has a determinare nature capable of grounding what 1s predicated
of it But the progress of science has destroyed the idea that
objects as such are eternal subsrances, even such objects as the
“fixed stars” " It also destroyed the nouon of immurable lunds
marked off from one another by fixed essences The following
problem accordingly arises If the logical subject cannot be 1den-
ufied either with an object or sense-datum directly given to judg-
ment for qualificanon through predication, nor yer with an
ontological “subsrance,” what 1s meant by being an object sub-
stantial @ any semse that makes 1t capable of serving as a subjecr?

The answer to this question 1s imphcit in what has been said
The subject 15 existennal, exther a singular thss, or a set of singulars
But there are condrtions of mquiry which must be satisfied by
anything taken to be a subject (1) It must delumit and describe
the problem 1n such a way as to indicate a possible solution  (2) It
must be such that new data, instiruted by observational operations
directed by the provisional predicate (representing a possible so-
lution), will unute with 1ts subject-matter to form a coherent whole

® The Newronian theory of atoms represented a survival of the old conception
of changeless substances = Within the conrext of the theary, however, they were
transferred from the region of common sense objects to that of suictly scienafic
objects
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The latter constitutes a substanual object i the logical sense of
that term, or 1s on its way to becomimng such an object. For 1t 1s
umon of connecred disunctions so held together that 1t may be
acted upon or with as a whole, and 1t 15 capable of incorporatng
mto 1self other predicated qualificanons until 1 becomes, as
such, a umity of mter-connecred distinctions, or “‘properties ”

Take, for an example, such an elementary proposiuion as “this
1s sweet ”  This, as has been shown, marks a selective-restriction,
made for a definite purpose, within an inclusive qualitative prob-
lemanc situation The purpose 1s the final consequence of a
resolved situation m atrainment of which “zbis” has a special func-
tion to perform If the predicate “us sweer” 15 an anticipation of
the resolved situation, 1t means “this” will sweeten something 1f
that operation 15 performed which 1s required to generate definite
perceptible consequence  Or, 1t may record the achieved resule
of the execution of the operaon “This has sweetened some-
thing ”” When the operation 1s completed, thzs 1s definitely qualified
as sweet  This fact 1s manifest not 1n a proposition (although a
proposition may report it for purposes of record or communication
of mformarion) nor in symbols, but 1n a directly experienced
exsstence  Henceforth, “this” 1s a sweet somewhat  The quahty
sweet does not stand alone but 15 definitely connected with other
observed qualiies As thus characterized, 1t enters mnto further
siruations i which 1t incorporates mto irself additional qualifica-
nons It 1s a sweet, white, granular, more or less griety thing or
substance, say, sugar

“Substance” represents therefore, a logical, not an ontological,
determination  Sugar, for example, 1s a subsrance because through
a number of parnal judgments completed 1n operanons which
have ewstential consequences, a variery of qualifications so cohcre
as to form an object that may be used and enjoyed as a umified
whole Its substantial character is quite independent of 1ts physi-
cal durauon, to say nothing of its immutabiity  The object,
sugar, may disappear i solution It 1s then further qualified, it 1s
a soluble object In a chemical mteraction 1ts constiturion may
be so changed that 1t 15 no longer sugar Capacity for undergomng
this change 15 henceforth an additional qualification or property
of anything that 1s sugar The condition—and the sole condition
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that has to be satsfied 1n order that there may be substantiality,
1s that certain qualifications hang together as dependable signs
that certamn consequences will follow when certan nteractions
take place This 1s what 1s meant when 1t 1s said that substan-
tiality 15 a logical, not a primary onrological determination.

It 15 a form that accrues to original existence when the latter
operates mn a specified funcuonal way as a consequence of opera-
uons of nquiry It 1s not postulated that certamn qualities always
cohere in existence It 1s postulated that they cohere as depend-
able evidential signs The conjomed properties that mark off
and 1dentify a chair, a piece of granute, a meteor, are not sets of
qualities given existentially as such and such They are certamn
qualiies which constitute in their ordered conjunction with one
another valid signs of what will ensue when certain operations
are performed An object, n other words, 1s a set of qualities
treated as potentialities for specified existential consequences
Powder 1s what will explode under certain conditions, water as
a substantial object 1s that group of connected quahities which will
quench thirst, and so on  The greater the number of 1nteractions,
of operations, and of consequences, the more complex 1s the con-
sttution of a given substantial object  With the progress of
rechnology, clay and iron have acquired new potentialities. A
piece of 1ron 1s now a sign of many things of which 1t was not
once a sign When 1t was discovered that wood-pulp could be
used for making paper if 1ts material was subjected to operations in
which 1t entered into new conditions of interaction, the wngnifi-
cance of certain forms of lumber as objects changed They did
not become ennirely new substantial objects because old poten-
tialities for consequences remamned  But neither was it the same
old substance The habit of supposing that 1t 15 the same all
the tnme 15 the result of hypostatizing the logical character of
being a sign or having sigmficance into something mherent Be-
ing a substantial object defines a specific function

We speak regularly of chemical substances A chemical sub-
stance 1s represented not by enumeration of qualities as such, but
by a formula which provides a synoptc indication of the various
types of consequences which will resulc The perceptible quali-
ties of table sugar and sugar of lead are much the same Even
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common sense learns to disunguish them as different “substances”
m virtue of some of the different consequences which ensue from
their operational use In the scientific statement of ther chemical
substance, even common sensible qualities are ignored  Different
formulae enable us to anticipate differences which are not sensibly
discernible at the ume To common sense, water 1s that which
1s potable, which will cleanse, upon which many things will floar,
etc  Chemically, 1t 15 HyO—a descriprion 1n terms of a set of
possible mteracuons and specified consequences Somze qualities
are actually, sensibly, present Burt as such they do not consttute
an object For common sense and for science alike, they const-
tute an object 1n virtue of the consequences of which the existent
qualities, be they few or many, are signs, and of which they are
the conditions prowvided operations institute certamn interactions
not then and there occurring

The contrast between the conception of substance that has
been set forth here with the Arstotelan ontological concepuon
15, of course, mtimately connected with the great change which
has taken place n science, 1€, 1ts complete shift from immutable
objects to correspondences of changes Arustotle said, “It 15 absurd
to make the fact that the things of this earth change and never
remain the same the basis of our judgments about the truth For
m pursuing the truth one must start from things that are always
in the same state and never change  Such are the heavenly bodies,
for they do not appear to be now of one nature and now of an-
other, but are always manifestly the same and do not change” "

Such immurable things alone were complete substances and fit
to be subjects of “rrue” propositions In present science, on the
other hand, such transitory events as hghtning and such vanable
things as the weather become subjects of scientific judgments when
they are detennined as constituents of a systematic set of changes
which as changes are n functional correspondence Such facts
exemplify what 1s meant by the functional nature of substantial
objects In the hight of dependable inferences that can be drawn,
of the correlations of changes thar are established, an event like a
flash of hghtning has logical solidity and endurance n spite of 1ts
existential transitivity It 1s substantial It 1s representable by a

T Aristote, Metaphysics, 1063 *, Ross' rranslation
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substantrve, which even when 1t 15 a verbal noun has constancy 1n
discourse as a means of identification of the kind of which the
singular 1s a specimen

IV The Predicate of Judgment The logical meaning of pred:-
cate has been anncipared in the discussion of the logical subject,
because of the strict correlativity of respective existential and
ideational contents The meanings which are suggested as pos-
sible solutions of a problem, which are then used to direct further
operations of expermmental observation, form the predicational
content of judgments The larter 1s related ro the factual content,
that 1s, the subjecr, as the possible to the acrual For example,
in the dlustration considered above, when ‘““this” 1s estimated be-
fore the act of tasung to be sweet, a certamn consequence 1s an-
ticipated to which 1s assigned a definite connection 1 the toral
situacton  If, however, 1t 1s at once asserted “this 1s sweet,” the
asseruon 1s logically premature and ungrounded The anticipa-
tuon funcuons logically to insugate and direct an operation of
expermmental observation  When the consequences of the latter
combine with facts already ascertamned so as to constitute a um-
fied total situation, inquiry comes to an end But there 15 always
danger that the congeniality or plausibility of the content of the
predicate-meaning will lead directly to its acceprance In that
case, 1t 1s not operationally checked It possesses logical status
only as 1t 15 taken for what 1t 15 qua predicate—namely, a method
of solution not 1self a solurion  There 1s also danger that pains
will not be taken, even when an operation is performed, to scru-
tinize its results in order to ascertain whecher the existental con-
ditions acrually cohere 1n a umfied way These two falures are
the common source of premature, hasty, and therefore ungrounded
assertion .

The essential error of the “rationalisuc” tradition n logical
theory consists in ralung the consistency of the constituents of the
conceptual contents (which form the predicate) as a final cri-
terson of truth or assertibility.  Subject-matter which, 1n 1ts logical
form, 15 a means for performing experimental activities to modify
prior existences 1s mistaken to be final and complete n itself
Thereby an 1nherent ontological status 1s imputed to it As has
been poimnted out, subject-matter endowed with “rational” form
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was treated 1n classic logic as consututing a superior realm of
“Reality,” m companson with which mareral capable of senstble
observation was by Nature metaphysically inferior The latter
was “known” only m so far as it could be directly subsumed
under the conceptual material A more recent tendency 1s to
regard the conceptual subject-matter as constituting 2 realm of
abstract possibility also taken as complete m itself, not as mdi-
catng possibilities of operations to be performed While the
resulting metaphysical status assigned 1s very different from that
of classic ontology, there 15 nevertheless the same hypostization
of a logical function nto a supra-empirical ennty  Meantime,
the practice of scientific inquiry has provided the foundations for
a correct logical interpretation

The conceptual and “rational” contents are bypotheses In
therr more comprehensuve forms they are theories  As such they
may be and usually are abstracted from application to this and
that immediate existential situation  Bur on rthat very account,
they are mstruments of a wide, indefinite scope of operational
application, actual application being made as special conditions
present themselves In reaction agamnst the mherently “superior”
position assigned to conceprual material, and because of 1ts recog-
mtion of the necessity of observational experience to guarantee
existential reference, “empinsuc” logical tradinon went to the
other extreme It denied the logical necessity of conceprual
meanings and theories, reducing them to mere practical conven-
iences Traditional empiricism supposed 1t was following the
pattern set by scientific inquiry  But in fact 1t was engaged mn
corrupting formulauon of scienufic mnquiry by subjectng the
larter to uncrically accepred conclusions of a subjectivistic
psychological theory

V' The Copula The logical import of copulanon 1s involved
mn the prior account of subject and predicate It 1s neither a
separate and independent element nor yet does 1t affect the predi-
cate alone, attaching the latter to an independently and externally
given singular subject, whether the latrer be caken to be an object,
a quality, or a sense-datum It does express the act of predica-
von  But 1t also expresses the act or operation of “subjection”,
that 15, of constituting the subject. It 15 2 name for the complex
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of operations by means of which (a) certam existences are re-
strictively-selected to delimit a problem and provide evidential
testng matenal, and by which (b) certain conceprual meanings,
ideas, hypotheses, are used as characterizing predicates It 1s a
name for the functional correspondence berween subject and
predicate m their relation to each other The operations which
it expresses distnguish and relare at the same time

The fact that judgment as such has a subject-predicate struc-
ture, and that m this structure subject-and-predicate contents are
at the same time distinguwished and related, has been made 2 ground
for holding that judgment has an mherently self-contradictory
character *° This posinon 1s unanswerable unless it be recognized
(1) that the copula stands for operations, and (2) thar judgment
1s a process of temporal existential reconstitution

1 Inquiry demands, as we have seen, operations of both observa-
tion and ideation  There would be no control of the process of
inquiry if each of these operations were not expressly formed
with reference to the other It 1s easy to see what would
happen if observation were directed to material which had no
connecrion with entertamned 1deas and hypotheses, and if the latter
went off on a track of therr own, having no connection with the
material obtamed by obscrvation In the process of reasoning,
especially mn scientific inquiry, there 1s often a considerable period
m which conceptual material 1s developed on its own account,
leaving observed material temporanly in abeyance. But none-
theless in controlled inquiry, the entre object of this seemingly
mdependent development 15 to obtam that meanmng or conceptual
structure which 1s best adapted to insugate and direct just those
operations of observation that will secure as their consequence
just those existential facts that are needed to solve the problem
m hand

2 Final judgment 1s attaned through a scries of partial judg-
ments—those to which the name estwnates or appraisals has been
given Judgment 1s not something occurring all at once Since
1t 15 a manifestation of mquiry, it cannot be mstantaneous and
yet be mmquiry  Short of attanment of a finally resolved situa-

® For example, by F H Bradley m both huis Logic and his Appearance and
Reality
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tion (the result of final judgment and assertion) respecuve subject-
and-predicate contents are provisionally mstrured n distinction
from and correlation with each other Were subject-and-predi-
cate contents final rather than provisional, disunction and relation
would constitute a state of irreconcilable opposiion  Since they
are funcrtional and operative, there 15 no more conflict than there 1s
in the fact that i the course of every complex productive ac-
tivity, 1ndustrial or soctal, divisions of labor are mstituted which
nevertheless are funcuonally connected with one another For
they are msttured as cooperatng means of a common unified out-
come Were a complex undertaking in which extensive division
of labor prevailed arrested short of its temporal 1ssue, and werc
the various acuwvities and their respective partial products taken
at the moment of arrest to provide a final interpretation of what
15 gomng on, the conclusion nught not be that there was inherent
contradicuon among them, but the idea that irrelevancy and dis-
organization existed would be jusufied The result of the discus-
ston 15, then, to show how indispensable 1t 1s to acknowledge thar
judgment, like inquiry, 1s temporal It 1s temporal not in the
external sense thar the act of judging takes mme, but in the
sense that its subject-matter undergoes reconsticution in attaining
the final state of determinate resolution and unification which 1s the
objective that governs judgment

It 1s necessanily involved 1in what has been said thar the Iinguistic
form which expresses, or 1s the symbol of, judgment 1s a true
verb, that 1s, one expressing action and change

When is appears in judgment 1t has temporal force, distinct from
was or will be, and distinct from the “1s” of a proposition where
“1s” designates a non-temporal or strictly logical relation between
meanmgs When 1t 1s stated that “the boy 1s running” the reference
to change, nme and place lies on the surface  When one says “this
15 red” the temporal reference 1s linguistically disguised  But the
statement certainly does not mean that #hs 15 inherently red or 1s
always red Color quality changes to some extent with every
change n hight It 1s red mow, but only under a specifiable set of
consequences, and a completely grounded judgment demands
that the conditions be stated “Is red” sets forth what 1n ordinary
language 15 called an effect or a change brought about, or else a
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capacity to produce change, a power to redden other things*

Etymologically, the word s derives from a root meaning to
stand or to stay To remamn and endure 1s a mode of action At
least, 1t indicaves a temporal equilibrium of mteractions Now
a spatio-temporal change 15 existennal  Consequently the copula
in judgment, whether as a transitive or intransitive verb, or i the
ambiguous form “1s,” has inherent existential reference In such
a proposition as “‘Justice 1s a virtue,” 75, on the other hand, stands
for a relanion between two abstractions or meanings, and accord-
ingly is non-temporal It 1s a mark of a logical relation such that
in any proposition m which “justice” appears there 15 an 1m-
plicatory relation to some proposition m which “virrue” appears *°
The sutuation to which the senrence refers derermines unambigu-
ously whether “15”’ has an active force, expressing a change going
on actually or potentially, or whether it stands for a relation be-
tween meanings or 1deas In a sentence having no contextual
situauon, 1ts Jogical force 1s mndetermimate  For any sentence 1s0-
lated from place and funcrion i inquiry 15 logically indeterminare

The copula mn a judgment, in distincrion from the term of
formal relation, expresses, accordingly, the actual transformanion of
the subject-matter of an indeterminate situation nto a determnare
one So far 1s the copula from being an isolable constituent that
it might be regarded as what sets the subject-and-predicate con-
tents at work executing their funcrions i relation to one another
In complex undertakings a plan for division of functions 1s usually
laid out on paper Bur this plan 1s not the actual dwvision of labor
The latter consists in the acrual distribution of the active factors
of what 1s domng 1n their cooperation with one another The dis-
tribution, as well as the cooperaton, 15 arranged with reference
to an end or objective consequence

The plan may be set forth and explained in propositions, its
propositional exposition may be a means of criticism and of re-
arrangment of the plan of distibution But the actzal division
can only be enacted  As just indicated, 1t may be stated in symbols,
and symbolic representation of the division may be an indis-

®Cf the previous analysis of “Ir 15 sweet”

1*In other words, “the ambiguity of the copula,” depends upon failure to
derermine whether n any given instance ut has temporo-spaual reference or stands
for a relauon of meanings as such
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pensable means of an actual enactment But 1t no more s a func-
tioning division of labor than a blueprint 1s a house 1n process of
bwlding or a map 15 a journey Blueprints and maps are proposi-
tions and they exemplify what 1t 1s to be propositional Moreover,
a map 15 no less a means of directing journeys because 1t 15 not
constantly 1n use Smmilarly, general propositions are no less a
means of constructing judgments because they are not always op-
erative 1n the existential work of reconstituting existential material

Like a charr, indeed, ke any physical tool or physiological
organ, a proposition must be defined by its function Further-
more, there 15 the same sort of advantage m having conceptual
frameworks manufactured and on hand in advance of actual oc-
casions for their use, as there 1s 1n having tools ready mstead of
mmprovising them when need anses  Just as a complex under-
taking n any field demands prepared materials as well as pre-
pared mstrumentalities, so propositions which describe conjunc-
nons of existential marenials—ulumately reducible to space-tume
connections—are requred in effective inqury At the outset
substantial object-events serve this purpose as more or less sec-
ondary by-products or deposits from prior mquiries  But finally
they are deliberarely constituted by critical inquiry ntended to
produce objects that will operate as effective and economical
means when they are needed—a differentia of common sense and
scientific objects  Propositions about subject-contents, about
spatial-temporal conjuncuons of properties of exstence, thus un-
dergo independent development just as do propositions about
meanings and their relations The former will be called waterial
means and the latter procedural means, 1t beng remembered thar
both are operational since they are means of determining the final
situation and judgment

Despite the decay and abandonment of the cosmological foun-
dation of the Arnstotehan theory of the structure and the constitu-
ents of judgment, conceptions which were essential to 1t still play
an important part 1 many logical texts under the name of the
theory of predicables That which can be predicated was classified
In respect to 1ts logical force or form under the following heads
essence, property, genus, differentia and accident  They ex-
pressed the ways in which predication can take place because of
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the different kinds of connecuion that were supposed to exist among
things

A substannal species 1s what 1t 15 1 virtue of 1ts eternal and
fixed essence To predicate an essence of a substance is accord-
mngly to define it, defimtion beng, as previously noted, neither
verbal nor an aid in inquiry, but an apprehension (“re-marking”
1n a literal sense) of that which makes the substance ro be what
it1s A definition 1s stated and communicated by means of the
predicables, genus and differentia, these bemng logical, not onto-
logical like species and essence A genus differed from a species,
1t was not, as in modern theory, simply a kind that 1s more compre-
hensive than the kinds called species It has no existence while
a species must e It cannot, therefore, be the subject of any
final judgment **

Plane figure 15 generic as compared with tnangle, and tnangle
1s generic with respect to 1sosceles, scalence and 1ight-angle tn-
angles But even the latrer were only qualificanions of species
exssting n nature In setting forth a defimtion, 1n leading another
to learn to grasp a defining essence or n enabling one’s self to
regrasp 1t, we start with the proximate genus and then give the
differentia which distinguish a species within that genus from
every other species falling within it Thus the differentia of the
genus plane figure 1n the case of a triangular figure 15 having three
sides A genus 15 the logical “matter” of defimtion, related to 1t
as potentiality 1s to actuality mn ontological material

A property 1s no part of an essence but flows necessarily from
it It may, therefore, be predicated unwersally and necessarily
of a subject just as the defining essence may be It 1s not part
of the essence of man to be a grammarian  But 1t flows neces-
sanlly from the essence of man as ranonal Theorems thar flow
from the defimtions and axioms of the Euclidean geometry have
a simular logical status  But some things can only be predicared
accidentally—that 15, when they are neither part of an essence
nor flow from 1t, nor are of the nature of genus and differentia
All changing things which cannot be enclosed within fixed limits

1 Upon us logical side, the Anstorelan polemic against Platonic Ideas and
Numbers (geometrical figures) was based upon the fact thar the latter are genera,
nort species, and hence cannot ewist by themselves, but only in thought
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are of this character They bear a purely contingent relation to
that of which they are predicated It may be affirmed that “most
blue-eyed persons are blonde”, “days in summer are warm as a
rule or upon the whole”, etc  But there 15 no necessary connec-
tion between subject and predicate They just happen, as 1t were,
to be that way—not 1n the sense that there 15 no cause for therr
happening that way rather than in some other way, bur i that
the cause 15 itself another change, which also has a contingent
relation ro what 1s permanent, umiversal and necessary  There 1
no reason why accidents occur as they do 1n the sense of reason
proper to the Arnistotehan scheme

This theory of the forms of predication was acure and com-
prehensive under the scienufic conditions m which 1t was for-
mulated In the lhight of the theory and practice of modern
scientific inquiry 1t has no valdity 1 shall rake one instance as
exemplary Seeming exceptions to law or general principle (“ac
cidents” 1n the old sense) are now the nutriment upon which
scientific nquiry feeds They have a ground or “reason” m the
correlated conditions of their occurrence  General propositions
are not only possible about these correlations but every existential
general proposiion or law s about them In any other sense of
the word, that which 1s “accidental” 1s thar which 15 1rrelevant
any given situation, and which, therefore, 1s to be ruled out be-
cause of absence of evidential function 1n the given problem If
not ruled out it 1s hikely to carry inquiry mnto a wrong track In
short, there are no prior fixed and ready-made determmation of
what may be predicated and of ways of predicaon Every
predicate 1s 1deational or conceptual It must be so constituted as
to direct operations whose consequences throw light upon the
problem dealt with and provide additional evidence for 1ts solu-
tion Aparr from the limits set by the problem 1n hand, there are
no rules whatever for determinung what may or should be pred:-
cated As far as presenc logical texts sull continue to take about
essences, properties and accidents as something mberently different
from one another, they are repeating disunctions that once had an
ontological meaning and rthat no longer have it Anything 15 “es-
sential” which 1s indispensable in a given inquiry and anything 1s
“accidental” which 1s superfluous



CHAPTER VI

IMMEDIATE KNOWLEDGE
UNDERSTANDING AND INFERENCE

inquiry and of the structure of judgment, entail the con-
clusion thar all knowledge as grounded assertion involves
mediation Mediation, 1 this context, means that an mferenual
funcuon 1s mvolved in all warranted assertion The position here
defended runs counrer to the belief that there 1s such a thing as 1m-
mediate knowledge, and thar such knowledge 1v an indispensable
precondition of all mediated knowledge Because of the wide cur-
rency of this latter doctrine and the mtrisic importance of the
logical 1ssue mnvolved, this chapter will be devored ro the discussion
of the theme of immediate knowledge
Logical schools as opposed to each other as are the rationalistuc
and the empinsuc agree mn accepung the doctrine of immediate
knowledge On this point they differ only with respecr to the
objects and organs of such knowledge Rauonalist schools hold
that ulumare principles of a universal character are the objects of
mmmediate knowledge and thar rcason 1s the organ of their ap-
prehension  Empustic schools believe thar sense-percepnion 1s
the organ of knowledge and that the things immediately known
are sensory quahities or, as they are now more usually called,
sense-data  Some logical theories mamrtain that both lunds of
mmmediate knowledge evist and that mediation and inferential
knowledge result from the vnion of the two, a union 1In which
a priorz first truths and empirical material are brought mto con-
nection with each other
The doctrine of immediate knowledge would not be so widely
held unless there were proma facie grounds of great plausibility to
139

THE consIDERATIONS adduced 1 discussion of the patrern of
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suggest 1t and apparent evidence that can be marshalled 1n 1ts
support I shall mtroduce critical discussion of the doctrine by
stating how these grounds are to be interpreted from the stand-
pomt of the position already taken 1n this book

I There 1s contnuity 1n inquiry The conclusions reached n
one inquiry become means, material and procedural, of carrying
on further inquirtes In the larter, the results of earher inquiries
are taken and used without being resubjected to exarminauon In
uncritical reflection the net outcome 1s often an accumulation of
error  Burt there are conceptual objects, and objects of perceptual
experience, which have been so mstituted and confirmed n the
course of different inquiries, that 1t would be a waste of time and
energy m further mquines to make them objects of mvesngation
before proceeding to take and use them This immediate use of
objects known 1n consequence of previous mediation 1s readily
confused wich immediate knowledge

2 It was noted m the previous chapter that final judgment 1s
constructed by a series of intermediate parnal judgments, to which
the name estunates or appraisals was given  The content of these
intermediate judgments, which cover both matters of fact and
conceptual structures, 1s carried 1n propositions In any mnquiry
of extensive scope (because of the narure of the problem with
which 1t 15 concerned) these propositions gain relative inde-
pendence  While they are ulumately means for determmning final
jadgment, for the time being they are absorbing ends, just as, we
have seen, in physical production and construction, rools are
apparently mndependent objects complete and self-sufficient 1n
themselves Their funcnion and the potential consequence of the
exercise of their funcrion become completely nregrated into their
immediate structure  As soon as it 1s forgotten that they are
means and rhat their value 15 determined by their cfficacy as oper-
auve means, they appear to be objects of immediate knowledge
nstead of being means of attaining knowledge

When, however, their functional character 1s recogmzed, the
mustake which 15 commutted 1n these interpretanions 1s evident

1 While the direct use of objects, factual and conceptual,
which have been determined i the course of resolving prior
problemauc situations 1s of indispensable pracucal value n the
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conduct of further inquiries, such objects are not exempt 1 new
mquries from need for reexarmnation and reconstitution  The
fact that they have fulfilled the demands imposed upon them m
previous inquuries 15 not a logical proof that, i the form m which
they have emerged, they are organs and instrumentalities which
will sausfy the demands of a new problematic situation  On the
contrary, one of the commonest sources of error 1s the premature
assumption that a new situation so closely resembles former ones
that conclusions reached in these earher cases can be directly
carried over Even the history of scientiic inquiry shows how
often this error has been made and for what long periods it has
gone undetected One indispensable condition of controlled 1n-
quiry 1s readiness and alertness to submut the conclusions of even
the best grounded conclusions to re-inquiry with reference to their
apphicability m new problems There 1s a presumption mn their
favor but the presumption 1s no guarantee

2 A simiar order of considerations applies to propositional
contents which are taken and used They may have proved
completely valid in dealing with some problems and yet not be
the fit means for dealing with problems which prima facie present
the same features One may pomt to the revisions of the proposi-
tions of classic mechanics that were required when applied to ex-
tremely mnute bodies of high velocines  For centuries, the axioms
and definitions of Euchidean geometry were regarded as absolute
first principles which could be accepted without question, Preoc-
cupation with a new order of problems disclosed that they were
both overlapping and deficient as logical grounds for a generalized
geometry  The result has made it clear thar insread of being
“self-evident” truths immediately known, they are postulates
adopted because of what follows from them In fact, the belief
that they are true by thewr mtrinsic nature retarded the progress
of mathematics because it prevented freedom of postulation  With
this change 1n the conceprion of the character of mathematical
axioms, one of the chief bulwarks of immediate knowledge of uni-
versal principles crumbled

The denal of the existence of immediate knowledge does not
then deny the existence of certan facts alleged to support the
doctrime It 1s the logical interpretation of these facts which 1s
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mn question Denial of the particular interpretation now under
cnincal discussion was posinvely foreshadowed 1n che considera-
tions which established the provisional and operational standing
of the factual and conceprual contents of judgment It 15 no-
torious that a hypothesis does not have to be true n order to be
highly serviceable i the conduct of inquury Iixamnation of
the historical progress of any science will show that the same thing
holds good of “facts” of what has been taken m the past as evi-
dential. They were serviceable, not because they were true or
false, but because, when they were taken to be provisional work-
ing means of advancing investigation, they led to discovery of other
facts which proved more relevant and more weighty  Just as 1t
would be hard ro find an instance of a scientific hypothesis that
turned out to be valid 1n precisely the same form m which 1t was
first put forward, so 1t would be hard i any important scientific
undertalung to find an minal proposition abour the stare of facts
that has remamed unchanged throughout thc course of quiry
1n respect to 1ts content and 1ts significance  Nevertheless, propo-
sitions about hypotheses and about conjunctions of existences have
served an indispensable purpose because of their operational char-
acter as means The history of science also shows that when
hypotheses have been raken to be finally #rwe and hence un-
questionable, they have obstructed inquiry and kept science com-
mitted to doctrines that later turned our to be invalid

These considerations dispose of a dialectical argument which
has been used ever since the ume of Arstotle, and 15 still current
today It 1s argued that inference must rest upon something
known from which 1t starts, so that unless there are true premises
which serve as such a basis it 1s impossible, no matter how adequate
inference and discursive reasonimng may be, to arrive at true con-
clusions Hence the only way of avoiding a regressus ad infinitum
1s said ro be the existence of truths immediately known Lven if
the argument were dialectically unanswerable, 1t would stll be con-
fronted by the stubborn facts which show rhat correct conclusions
have been progressively reached from incorrect “premises” Burt
the dalectical reply 1s simple It suffices to have hypothetical
(condinonal) material such that 1t directs mquiry mto channels
mn which new materal, factual and conceptual, 1s disclosed, ma-
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rerial which 1s more relevant, more weighted and confirmed, more
fruitful, than were the minal facts and conceptions which served
as the pomnt of departure This statement is but a restatement of
the functionally operative status of the contents of judgment up
to enactment of final judgment

A certain ambigwity in words has played a very considerable
role i fostering the doctrine of immediate knowledge Knowl-
edge 1n 1ts strictest and most honornific sense 15 1dentical with war-
ranted assertion  But “knowledge” also means understanding, and
an object, or an act (and 1ts object) that may be—and has been
—called apprebension 1 can understand what the word and the
idea of centaur, sea-serpent, transmuration of chemical elements,
mean, without thereby knowmng them mn the sense of having
grounds for asserung their existence  No inrelligent search for a
new 1nvention, no controlled mquiry to discover wherther a certain
conception of, say, the nature of atoms 1s or 1s not borne out by
the facts, can be conducted withour a direct grasp or understand-
ing of the meaning-content of some 1dea As the very descrip-
tion of this kind of “knowledge” shows, 1t 1s not knowledge 1n the
sense of justified assertion that a state of exstence z5 thus-and-so
It 1s easy, however, as the history of phiulosophy illustrates, to
carry over the first meaning inro the second Since the first 1s
direct or nnmediate when 1t occurs, 1t 1s assumed that the second
also has the same properties  Just as, after considerable experience,
we understand meanings directly, as when we hear conversation
on a famihar subject or read a book, so because of experience we
come to recognize objects on sight 1 see or note directdly that
this 15 a typewnter, that 1s a book, the other thing is a radiator,
etc  This kund of direct “knowledge” 1 shall call apprebension,
It 1s seizing or graspmng, mtellectually, without questtoning  But
1t 15 a product, mediated through certain organic mechanisms of
retention and habit, and it presupposes prior experiences and me-
diated conclusions drawn from them

But the umportant pomnt for the purpose of the present topic 1s
that either an immediate overt response occurs, like using the
typewriter or picking up the book (in which cases the situation
1s not a cognitional one), or that the object directly noted 1s part
of an act of mquiry directed toward knowledge as warranted
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assertion In the latter case, the fact of immediate apprehension
1s no logical guarantee that the object or event directly appre-
hended 1s that part of the “facts of the case” it 1s prima facie
taken to be There 15 no warrant for assurung that 1t 1s evidential
with respect to the final assertion to be reached It may be ir-
relevant in whole or part, or 1t may be trivial 1n 1ts significance for
the problem m hand Its very familanty may be obstructive,
tending to fix ndications that are suggested m old grooves when
the need 1s to scarch for data which will start suggesrions 1n an
unaccustomned direction  In other words, immediate apprehension
of an objecr or event 1s no more 1dentical with knowledge in the
logical sense required than 1s immediate understanding or cosm-
prehension of a meaning From rhese general considerations, 1
turn to an exarminanon of certain theories of immediate knowledge
which have exercised historical influence

I The Emprristic Theory of Mil Mill denies that there are
general seMf-evident truths, or general a prior: truths  Smce he
does not deny the existence of general truths, he 1s commutted to 2
statement of a theory concerning therr grounds or “proof ”
His position on this point 1s unambiguous  They nort only anse,
genetically, 1n the course of scnse perception, but they are proved,
if proved ar all, by means of such particulars These particulars,
m so far as they are ulumate, are then immediately known For
them rto exst in sense-perception 1s identical with therr being
known When this statement does not itself appear to be self-
evidently true, 1t 15 said ro be such because we are dealing with com-
plexes of parnculars, not with ulumate simple particulars  The
latter Mill calls indifferently semsations or feelmgs, or even states
of consciousness which are known when and because they exist
“Truths,” he says, “are known 1n two ways some are known
directly, and of themselves, some through the medium of other
truths The truths known by intuition are the orginal
premuses from which all others are inferred The province
of logic must be restricted to that portion of our knowledge
which consists of inferences from truths previously known *
Examples of truths known to us by mnmediate consciousness are
our bodily sensations and mental feelngs I know directly and of

1 John Sruart Mill, Logic, Introduction, Sec 4
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my own knowledge, that I was vexed yesterday, or that I am
hungry today ”*

The question of whether states of consciousness exst which
necessarlly “know” themselves in virtue of bemng states of con-
sciousness, Mill calls “metaphysical ” In reality, the behef 1n their
existence was part of a provincial psychological tradition, 1t no
longer generally obtains His position 1 respect to “immediate”
knowledge of particulars can be discussed, however, without
reference to any special assumption concerning the constitution
of the particulars Leaving out all reference to sensations and
states of consciousness, 1t should be obvious that his examples fall
far short of exemplifymg what he alleges they illustrate

Take the phrase “I was vexed yesterday ” The mecaning of “I”
15 so far from bemng mmmediarely given that it has long been the
theme of controversial discussion, an immediate knowledge of
“yesterday” 1s certamly an extraordmary occurrence, differentia-
tion of “vexation” from other emotional states 1s a rather slow
acquisition 1n human development The case 15 no different 1n
principle from “I am hungry today ” It 1s possible to feel hungry
when one 75 7ot hungry, the “feeling” can be produced artificially
without the organism bemng m a state of need for food The
discrimination between the two states may be a difficult problem
If “roday” means anything more than the present moment, 1t
involves a fairly elaborate mtellectual constructon, and any
number of passages could be quoted from Mill himself to the
effect thar a given immediate state can be characterized as hunger
only by going beyond that state and assimilating 1t inferentially to
other states That common sense directly grasps certamn occur-
rences as having the sigmficance of vexation, hunger, yesterday,
today, 1s undeniable  But the “self-cvidence” bred by familianty,
while a fact of praceical unportance, 1s very different from cogni-
twve self-evidence, and often leads common sense astray even in
practical matters We are forced to the conclusion, which a more
derailed analysis would bear our, that Mill’s whole doctrine of
immediate-knowledge 15 1tself an inference from a psychological
theory which 1s 1tself inferential In ats strictly logical bearing 1t
rests upon the uncritical acceptance of the old notion that no

2John Stuart Mill, Logic, loc cit
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proposition can be “proved” unless it follows from “truths” al-
ready known

II The Lockeun Version Locke’s account of immediate
knowledge 1s important noc only because of its historic mfluence,
in that his onginal objective view of sensations and 1deas was the
source of their later transformation into states of consciousness, but
because of his clear grasp of the epistemic issue mvolved—an
sssue that was obscured and dodged m later developments He
holds, on the one hand, thar all knowledge of material existence
depends upon sensation, and he pomnts out, on the other hand,
that sensations (which he takes to be bodily states) come between
us and knowledge of objects in nature i such a way as ro render
mmpossible scientific knowledge of the former In the first place,
most sensory qualines do not belong to narural objects, which
possess only the primary qualines of figure, size, solidity and
motion, 1n the second place, even the latter as experienced qualities
do not enable us to get knowledge of the “real consurution” of
objects

“If,” says Locke, “we could discover the figure, size, texture
and mouon of the mmute constiruent parts of any two bodies we
should know without trial [experience] several of their operations
upon one another as now we do know the properues of a square
or triangle ”  Bur “if” here represents a condition contrary to fact
For we are desurute of senses acute enough to discover the minute
particles of bodies and to give us 1deas of theirr mechanical con-
sutution  Nor 1s this the whole story Lven if we had senses
acute enough to meer this condition (and 1t might now be argued
that recent physics with the aid of artificial devices has supplied
the laclt), the dependence of knowledge of the real consutunon of
objects upon sense would sull stand immovably mn the way
“Knowledge abour narural objects extends as far as the presens
testimony of the senses employed about parucular objects that do
then affect them and no further. Hence, we shall never be able
to discover general, mstrucuve, unquestionable truths about natural
objects”® The walicized words, present and thern indicate the
unpassable barrier exisung between sense, which 1s particular and

3 John Locke, Essay on the Human Understanding, Book IV, Ch 3 on the
Exrent of Knowledge
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transient, and objects which are permanent and have identical
ultimate “‘constitutions” or structures

This thoroughgomng negative conclusion of Locke, which neces-
sarly follows from regarding sense-data as themselves objects of
knowledge, rmght have acted as a warning to later theorsts agamst
assigning inherent cognitive import to sense-data, as a warning to
examune any prermuse that leads to the conclusion that knowledge
of physical objects 1s impossible  If sense-dara, or any other dara,
are final and independent (1solated) objects of knowledge, then
no predicates having objective existential reference can be war-
rantably attached to them

At tmes, when Locke rebels at his own conclusion, and 1s
desirous of justifying the ways of God and Nature to man, he lays
down a principle which, if he had followed 1t out consistently,
mught have set subsequent theory upon a different traclk  Upon oc-
casion he says that quahities are marks of differences in things
“whereby we are able to discern one thing from another, and so
choose them for our necessities and apply them to our uses”—as,
say, the quality of whate, which enables us to tell mlk from water*

Had this mode of interpretation of sensory qualities been nade
fundamental, 1t would have appeared that they are not objects
of cogmition n themselves but that they acquire cogmtive func-
tion when they are employed m specific situations as signs of some-
thing beyond themselves Qualinies are the sole means we have
for discrimmaung objects and events  Their use i this capacity
1s constant  For practical purposes no harm results in identifying
the function with the quality as an existence, jusr as no harm re-
sults from 1dentifymg an object as a spade because the operauve
use and the consequences of the use of the object are integrated
with its existence  Burt failure for the purposes of theory to dis-
tnguish existence and function has been the source of continued
doctrinal confusion

IIl Atomnc Realissn Mill's interpretation suffered as we saw
from two serious blemushes It regarded qualities as states of
consciousness and 1t treated such complex objects as today, yester-
day and wvexation as sumple primiuve data Recent theory has
avoided both of these errors  Qualities are given objective status

“1b:d , Book IV, Ch 4, on the Reality of Knowledge
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as sense-data, and the supposedly immediately given existennal
contents of propositions are treated as complexes to be reduced to
data that are irreducibly simple Apprehension of immediite
simple qualities constitutes propositions which are “atomue,” while'
propositions containing an mferennal cocfficient are “molecylar ”
Such propositions as “This 1s red, hard, sweet,” etc,, are atomuc
According to the theory, this m such propositions 1s devoid
of any descriptive quabfication For were this anything more
than a bare demonstrative, 1t would be complex and hence, on
the theory, not immediately given In “Thus r2bbon 1s red,” what
1s designated by 7zbbon 1s not given m the sense i which “this”
and “red” are given Some writers also include 1n the domamn of
atomic propositions, such propositions as “This 15 before that” as
a simple and ulumate immeduately given relation

The notion that there 1s such a thing as a merely demonstranive
“this” lackuing all descriptive content has already been criticized
According to the atormc logical theory, each thss, as a subject of a
proposition, must be exacty identical logically (though not m
quality) with every other FEFach 1s determined by the mere act of
pomnting 4t and each such act contains, by statement, nothing thar
marks 1t off from any other demonstrative act It follows that
there 1s no ground or reason for predicating one quality of 1t
rather than any other The case 1s not bettered 1f 1t 13 said that
“this red” 1s what 1s irreducibly given  For even here we have no
proposition, only a bare “subject” which 1s the subject of no
predicate  As i the first case, there 15 no ground wharever for
any deterrminate predication

It would not be demied, I suppose, that mn fact it requires a
series of experimental operations, mvolving definire techmques,
to warrant the assertion that a given present quality 1s red A
scientific determination differs from a loose common sense asser-
tion of the existence of a specific quality just i the fact that such
techmiques are employed A stmcdy grounded scienufic de-
termination of red would, for example, involve the techniques by
means of which the presence of a definire number of vibrations
per unit of time was ascertamed In other words, 1t 1s not held, I
take 1t, that the atomic quality 1s primitive 1n a psychological sense
It 1s logically primitive 1 that any existental proposition finally
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gests upon derermination of some simple quality. Now, while m
osg cases _lrﬂu.l.ry does not actually go as far as this, 1t 1s admutred
that 7 theory experimental observation must proceed to determine
art 1rreducible quality in order that an exstential proposiion be
fully warranted. But the more clearly this fact 1s recognized the
more clearly does it stand out that such a determination 1s noc
complete and final m 1tself but is a means to the resolution of some
problem It s a factor 1n the institution of what may warrantably
be taken and used as evidence For example, consider the case m
which the urmost pains are raken n a case of spectrum analysis to
reach a grounded proposition that such-and-such a color quality 1s
resent

The fallacy m the theory of logically original complete and self-
sufficient atormc propositions 1s thus an wnstance of the same fallacy
that has been repeatedly noted The conversion of a function in
inquiry mto an independent structure It 1s an admutred fact that
ideally, or mn theory, propositions about irreducible qualities are
necessary m order adequately to ground judgment having ewsten-
tial reference  'What 1s denied is that such propositions have com-
plete and self-sufficient logical character n 1solanon For they are
determmations of evidential material m order to locate the problem
i hand and secure evidence to test a solution The doctrine
under criticism rules out the context in which such proposizons
occur and the logical end for which and logical ground upon
which they are mstituted This may be venfied by any one who
calls to mind a case in which, either 1n common sense or science,
such propositions are present and have weight. As to ther
ground, I call attention again to the fact that there 1s no thzy which
1s merely and excluswvely red or any other single quality and that,
therefore, there must be some ground for selection of one quality
as predicate rather than another

Although further discussion of the logical principles mvolved
will require some retraversing of matters already gone over, the
basic importance of the 1ssue justifies repetition, especially as the
territory will be surveyed from a somewhat different pomnt of
view It has been usual for some time 1n philosophy (1) to view
the common sense world 11 1ts disanction from the domain of
scientific objects as strictly perceptual in character, (2) to regard
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perception as a mode of cogmtion, and (3) what 1s perceived
whether object or quality, to be therefore cogmuive 1n status and
force None of these assumprions 1s warranted  (a) The common-
sense world includes, to be sure, perceived objects, but these are
understood only 1n the contexc of an enviromment An environ-
ment 1s constituted by the mteractions between things and a living
creature It 15 primarily the scene of acuons performed and of
consequences undergone 1n processes of mreraction, only secondar-
ily do parts and aspects of 1t become objects of knowledge Its
constituents are first of all objects of use and enjoyment-suffering,
not of knowledge (b) In relation to perception, an environment
forms an extenstve temporal-spatial field Only occastonally are
reflexes directed mn the life behavior of an organism toward isolated
excitations The maintenance of life 15 a continuous affarr It
mnvolves organs and habits acquired 1n the past  Actions performed
have to be adapted to furure conditions or dearh will speedily
ensue  The marerial towards which behavior 1s directly mmpelled
1s but the focal aspect of an enviromng field The kind of be-
havior which occurs must, 1n order to be adapuve and responsive,
vary with the lund of field of which the immediate object 15 focal

It follows, then, that when objects or qualities are cogmtively
apprehended, they are viewed 1n reference to the exigencies of the
perceived field in which they ocecur. They then become objects
of observation, observanon beng defined precisely as the
restrictive-selective deterrmnanon of a particular object or quahity
within a total environmng field Usually the total environing
field 15 “understood,” or taken for granted, because 1t 15 there as
the standing condition of any differential acuvity to be performed
The psychological theory of perception has been framed mn terms
of what happens in these specific differenuial acts of observanon-
perception of a7 object or & quality, an orange, a patch of yellow
For the purpose of a report of just what occurs 1 an observauon
and for the psychological problem involved, 1t 15 not necessary to
criticise this procedure  But when the results are carried over into
logical theory and rtaken to provide the basis for a theory of data
m therr logical status and bearing, complete distortion resulrs
For 1solated objects ar qualities are then taken 1 their 1solation to
be the grvens or data
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For logical purposes, 1t makes no difference whether the data,
when reduced to their ssmplest contents, are taken to be Lockeian
simple 1deas, sensations, Humeian impressions, the sense-data of
contemporary theory, or “essences” For the same 1solation, self-
sufficiency, and completeness 1s ascribed to them i each case
What has actually occurred, then, in the formation of the con-
temporary theory of atomic propositions 1s that the conclusions of
psychological theory, reached in dealing with a special psycho-
logical situation, have been bodily transferred into logic and made
the basis of the enure doctrine of atomic propositions having
existential reference This uncritical adoption of psychological
conclusions as the foundation of an important branch of the logical
theory of propositions has occurred in spite of the fact that the
logicians who proceed mn this way are partcularly urgent about
the necessity of freeing logic completely from psychological
matters

I turn now to certan popular and empirical considerations
which are taken to substantiatre the notion of immediate knowl-
edge 1 The distinction between acquamntance-knowledge and
knowledge-about and the validity of the disuncuon 1s generally
acknowledged 1 am acquainted with my neighbor, I know some-
thing about Julws Caesar Acquaintance-knowledge has a direct-
ness and mtimacy lacking in knowledge-about The latter can
only be expressed mn propositions that certamn things are so-and-so
The former 1s expressed 1n actual commerce with the individual,
1t 18 marked by affection and dishkes [t taltes effect in expecra-
nons as to the conducr of the person or object with which one 15
acquanted so that appropriate ways of overt conduct are ready m
advance n the person having the acquamntance I am acquanted,
say, with the French language when I am prepared to speak and
read 1t, I may know about its grammar and something of its
vocabulary and yet have no ability to speak The disunction be-
tween the two modes of knowledge was embodied 1n linguistuc
expressions long before theorerical attention was called to 1t
Cognoscere and scwre, connatre and savowr, konnen and wissen,

® A by-product of this dependence upon a special psychological analysis 1s that
the doctrme of atomic proposwons as ulumare exwstential propositions makes
necessary the assumpuon of a priorz universal propositions, for the atomic proposi-
tions, by descripuion, are incapable of grounding inference and reasoning
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mn earlier English 1diom, to ken (with 1ts association of can, ability
to act) and vo wit

The exsstence and the importance of the difference 1s acknowl-
edged But 1t 1s far from supporting the logical theory of mm-
mediate knowledge The immediacy involved 1s that of intimate
connection with emotion and ability to act In the first place,
acquamtance-knowledge 1s not primitive, but acquired, and n so
far depends upon prior experiences into which mediation has
entered In the second place (and of more importance for the
present pomnt), acquaintance-knowledge 1s frequently 7ot knowl-
edge 1n the sense of being warrantably assernble It enables us
to form practical expectations which are perhaps ofren fulfilled
But the familiarity that attends acquaimnranceship often blinds us
to things of primary importance m reaching conclusions Ac-
quaintance with certain habits of speech 15 no guarantee agaimst
blunders and solecisms, 1t may be their source From a logical
pomnt of view acquanrance-knowledge 15 subject ro critical mn-
quury and revision  As a rule, 1t mnvites 1t

2 The exitence of recognitions, which are pracucally -
stantaneous, 1s another empinical ground for the theory under
exammnation The same considerations apply here as 1 the case
of acquamntance-knowledge In fact, recogmtion may be re-
garded as a special imiting instance of the latter We recognize
persons with whom we have only shght acquaintance, we may
recognize words 1n a foreign language without being so acquainted
with the language that we can speak or read it Recognition of an
object 15 also (a) a product of experiences which have mvolved
doubt and search, and (b) while of immense practical importance,
15 not exempt from the necessity of inquiries to dctermine the
correctness of a given recogmition and its pertmency to the
problem in hand Recogniuon 1s nor re-cognition n the sense of a
re-knowing It 1s rather an acknowledgement of a certam object
or event as having a specified place in a situation

The doctrine that “simple apprehension” 15 complete 1n 1self s
often accompanied by a certamn fallacy It s supposed that because
the act of apprehension 1s simple and single, therefore, the object
apprehended must also be. But complex scenes are also appre-
hended simply—as when one returns to the scene of his childhood
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Moreover, relanvely simple objects are important not 1n virtue of
therr mherenty sunple structure but because of some crucually
evidential role therr simplicity permuts them to play—as for ex-
ample, mn the relanon of finger-prints to personal identifications
Similarly, we recognize a familiar person by his voice alone with-
out having to observe hum in his physical entrety It saves time
and energy to be able to make the relatively simple a means of
identification

Such facts suggest the peculiar function of simples or elements
mn nquiry The more complex the structure of an object, the
greater the number of possible inferences that can be drawn
from 1ts presence, its different consutuents pomt in different
directions The less complex a given object or event the more
restricted 1t 15 1 1ts consurution and hence the more definite 1s its
indicative signifying capacity  There 1s abundant evidence m the
history of science to show that reduction of objects to elements s
one of the most effective means of both safeguarding and extend-
ing inferential mquiry  There 15 no evidence that such simple
elements exist by themselves in nature It 1s foolish to object to
analysis and 1ts outcome mn mstitution of elements But the very
foolishness of this objection goes to show that the concept of
“simple” and “element” 1s functional and that giving simples and
elements 1independent existential standing, whether 1n physics,
psychology, anatomy or politics, 1s but one more case of hypostiza-
tion of an instrument

IV Understanding and Comprebension So far the detaled
discussion has been occupied with existential subject-matters, for
grasp of which the word apprebension 1s generically employed
It 15 advisable to say something about direct grasp of meanings
and conceptual structures for whose designation the words under-
standing or comprebension 15 used We take, see, and “twig,”
the force of an argument, we have insight mto general principles
The seeing and msight are often direct and pracucally 1nstantane-
ous A meaning, previously obscure, may come to us “in a flash ”
The same type of considerations adduced with respect to direct
apprehension of objects and qualines applies 1n the case of the
present topic, and discussion may be abbreviated Attention has
already been called to the fact that one meaming of to know 1s to
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understand, and that this meaning 1s not to be confused with
warranted affirmation of validity A person must understand the
meaning of authorship in order to consider intelligently the ap-
plication of that term to a gwen person, say, of the Waverley
Novels The understanding 15 a necessary condiion of any
particular ascription having vahdity Bur evidenty it 1s not a
sufficient condition,

The series of propositions which consttute a chain of ordered
discourse should be such that the meanings of their constituent
terms are as unambiguous and determinate as possible But ful-
filment of this condition does not guarantee the validity of their
application 1n a given problem Hence understanding, like appre-
hension, is never final No proposition about a relation of mean-
ings, however determmate and adequate the proposition 1s, can
stand alone logically Nor 1s 1ts incapacity to stand alone re-
moved by umon with other propositions of the same sort, although
the union may result in getting meamings mto such a shape that
they are fitted for application

The two doctrines, that there 15 an immediate knowledge of
existential objects or of qualities as sense-data, and that there 1s an
immediate knowledge of rational principles—necessarily go to-
gether Atomistic empiicism and rational 4 priorisim are cor-
relative doctrmes  Kant’s categornies of the g prior: understanding
are the logical counterpart of the doctrme of mmdependent sense-
material which he took over from Hume, just as T H Green’s
“necessary relations of thought” are required ro balance the view
of sensations he took over from the psychology of the school of
the Mills  'When the existential material of experience 15 reduced
to immediately given atomic cases of “this,” connection between
the aroms (such as 1s mvolved n every molecular proposition),
1s impossible unless non-empirical or  preor: propositions are recog-
nized Postulaion of self-evident exstential “‘facts” requires
postulation of self-evident rational “truchs”

A strictly logical formulation of this state of affairs 1s given by
Bertrand Russell ~ After stating that “in every proposition and n
every nference there is, besides the particular subject-matrers
concerned, a certamn formz, a way mn which the consutuents of the
proposition are put together,” he gives the following example of
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what 15 meant by form “If anything has a certain property, and
whatever has this property has a certan other property, then the
thing 1n question has the other property ” He then goes on to
draw the theoretical conclusion considered in the next paragraph ®

The proposition cited as an example of form 1s said to be “ab-
solutely general, 1t applies to all things and all properties, and 1t 1s
quite self-evident” Moreover, 1t 1s 2 prior: “Since 1t does not
mention any particular thing, or even any parucular quality or
relanion, 1t 15 wholly independent of the accidental facts of the
existent world, and can be known, theoreucally, without any
expertence of particular things or theirr qualiues and relations ”
This conclusion follows from its being laid down as a logical truth
that “General truths cannot be mnferred from particular truths
alone, but must, 1f they are to be known, be either sclf-evident, or
mferred from premises of which one at least 1s a general truth
Bur all ernprrical evidence 15 of particular truths  Hence if there
15 any knowledge of general truths at all there must be some
knowledge of general truths which 1s mdependent of empirical
evidence, 1¢, does not depend upon sense-data ”

In the latter passage there 1s not only an mmplicie bur an explicit
identification of ultimare (“primitve”) existential propositions
with atomuc proposttions If empirical (here employed in the
sense of existential) propositions are atomic, then 1t certamnly fol-
lows that any propositions about the logical forms by which they
are related to one another must be supra- and extra- empirical, or
a prior:  They must be known by some kind of rational intuition,
a conception mvolved, although in a somewhat disguised way, in
callmg them “self-evident” The apodosis clause of the above
1f-then proposiion follows with such neat necessity from the
protasts clause that it mnvites artention to the latter If the ante-
cedent clause 1s mnvalid, the validity of the consequent clause 1
indeterminate, while 1if the consequent clause 1s false or doubtful,
then so 15 that of the antecedent clause In other words, the
passage quoted sets forth a problern The very necessity of the
relation of the two clauses merely accenruates the importance of
the problem I shall not repeat here the reasons previously given

®Bertrand Russell, Scientific Method m Phidosopby and further quorauons,
p 42, and pp 56-7
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for rejecting the clause which postulates atormic existential proposi-
tions as prumtve n mndependence of therr funcuon i mnquiry
Nor shall I rehearse the reasons for doubting the existence of a
faculty of pure reason mdependent of any and all experience, a
faculty gifted with the power of infallible mrmtion’

The ponts directly relevant to the problem are, first, that what
15 “self-evident” n the general logical proposition cited, 15 1ts
meamng To say that 1t 1s self-evident means that one who re-
flects upon 1t 2 the meamng system of which 1t 15 a member will
apprehend 1ts meaning 1n that relanon—exactly as one might ap-
prehend the meaning, say, of the empinical proposition “that rib-
bon 1s blue” The quesuon of the logical force and function of
the proposition, of the interpretanion to be given 1t, remamns open
—just as does the rruth of the empirical proposition after its
meaning 15 grasped

Secondly, the theoretical interpretation of the sigmsficance of
the meaning directly apprehended 1s far from self-evident. There
15, for example, the alternative represented by the theoretical
position which was stated by Peirce, to the effect that all proposi-
tions about logical forms and relations are leadmmg principles, not
premises They are, from this pomnt of view, formulauons of
operations, which (a) are hypotheses about operations to be per-
formed in all inquiries which lead to warranted conclusions, and
(b) are hypotheses that have been confirmed without exception
all cases which have led to stable assertions, while (c) faiure to
observe the conditions set forth have been found, as a matter of
experience of inquiries and their results, to lead to unstable con-
clusions

Such propositions about logical forms as are exemplified 1n the
dictum about possession of propertics that are “independent” of
the specific subject-matter of existennal propositions are zot (it 1s
admitted) conclusions drawn merely from subject-matters as
purely particular, and they are not proved by these particular
propositions  But there 1s nothing 1n this admission inconsistent

7 Aention ma}r, however, be called o the fact that the assumpuon of both
atomic existenual propositons and of rauonally mruwed truths destroys the
autonomy of logical theory, rendering i dependent upon psychological and

epistemological consideranions declared by definition to be ourside the province
of logic



IMMEDIATE KNOWLEDGE 157

with their bemg drawn from operations of mquiry as existential
and empirical occurrences In the degree in which we understand
what 15 done 1n mquiries that result 1n warranted assertions, we
understand the operational conditions which have to be observed
These conditions, when formulated, are the content of general
propositions about logical forms  The conditions of the required
operations (required in order that a certam lund of consequence
may 1ssue) are as much matters of experience as are factual con-
tents which are themselves also discriminated m order to serve as
conditions of a warranred outcome

It 15 not claimed that this proposition about logical propositions
1s “self-evident” as to its truth It 75 claimed that 1t has an intel-
ligible meaning, capable of being directly grasped as a meaning,
and that this meaning, when 1t 15 used or applied to the problems
of logical theory serves to clanfy and resolve them The con-
ception, on the other hand, that “experience” 1s reducible to mm-
mediately given atomic propositions, that are possessed of self-
evident truth, ntroduces complications and confusions  Universal
propositions about logical forms are propositional functions and as
such are 1n themselves neither true nor false  They state modes of
procedure 1n nquiry which are postulated as applicable and as
required 1 any controlled mquiry Like mathematical axioms,
therr meaning, or force, 15 determined and tested by what follows
from their operauve use

As far as the doctrine of immediate knowledge 1s directly con-
cerned, the discussion has reached an end But there are certamn
things which may be added from the side of the mediated character
of all knowledge m order to guard against nusapprehension  (a)
It 1s not held that inferred interpretations are tested, confirmed,
verified (or the opposite) by parucular objects i their particu-
larity  On the contrary, 1t 1s the capacity of the nferred 1dea
to order and organize particulars mto a coherent whole that 1s the
criterion  (b) It 1s not held that mference by nself exhausts
logical functions and determmes exclusively all logical forms On
the contrary, proof, in the sense of test, 1s an equally important
function

Moreover, inference, even 1n 1ts connection with test, 15 not
logically final and complete The heart of the entire theory
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developed 1n this work 1s that the resolution of an indeterminate
situation 1s the end, in the sense n which “end” means end-m-view
and 1n the sense n which 1t means close  Upon this view, inference
15 subordinate although indispensable It 15 not as, 1t 15 for example,
in the logic of John Stuart Mill, exhaustve and all-inclusive Tt 1s
a necessary but not a sufficient condition of warranted assertions



CHAPTER IX

JUDGMENTS OF PRACTICE EVALUATION

HE PREVIOUS chapter was devoted to enforcing the necessity

of medation 1n knowledge as warranted assertion This

necessicy does not stand alone, for 1t 1s a necessary phase of
the theory of inquiry and judgment that has been developed It
received separate development because of the traditional and sull
current doctrine of self-evident truths and self-grounded proposi-
nons There 15, however, another phase of our basic theory which
stands cqually (and possibly to a greater degree) in opposition to
accepted logical theory, and which accordingly stands also in
need of explicit treatment  For, contrary to current doctrine, the
position here taken 1s that inquiry effects existentzal transforma-
tion and reconstruction of the materal with which 1t deals, the
result of the transformation, when 1t 1s grounded, being conversion
of an indetermmnate problematic situation 1nto a determnate re-
solved one.

This emphasis upon requalification of antecedent exstental
material, and upon judgment as the resulting transformation, stands
m sharp contrast with traditional theory The latter holds that
such modifications as may occur 1n even the best controlled inquiry
are confined to stares and processes of the knower—the one con-
ducting the inquiry They may, therefore, properly be called
“subjective,” mental or psychological, or by some similar name
They are withour objective standing, and hence lack logical force
and meaning  The posinion that 1s here taken 1s to the contrary
effect namely, that beliefs and mental states of the Inquirer cannot
be legimately changed excepr as existential operanions, rooted
ulumately m orgamic activines, modify and requalify objecuve
matter. Otherwise, “mental” changes are not only merely mental
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(as the traditional theory holds) but are arbitrary and on the road
to fanrasy and delusion

The traditional theory 1n both 1ts empiricisuc and rarionalistic
forms amounts to holding that all propositions are purely de-
claratory or enunciative of whar antecedently exists or subsists,
and thar this declarative office 1s complete and final 1n 1self The
position here taken holds, on the contrary, that declarative proposi-
tions, whether of facts or of concepuons (principles and laws) are
intermediary means or mstruments (respectively material and
procedural) of effecting that controlled transformation of subject-
matter which 15 the end-in-view (and final goal) of all declarative
affirmations and negations It 1s not, be 1t noted, the occurrence
of purely declarative propositions that 1s demed On the contrary,
as will be shown later 1n detail, the existence of such propositions,
setting forth relationships that obrain berween factual data on one
hand and between conceptual subject-matter on the other hand, 1s
expressly affirmed. The pomnt ar 1ssue concerns not therr being
but their function and interpretation

The position may be stated 1n the following language All con-
trolled nquiry and all msutution of grounded assertion necessarily
contains a practical factor, an activity of dong and making which
reshapes antecedent existential material which sets the problem of
mnquuy That this view 1s not assumed ad boc but represents what
certainly occurs (or 15 a vera causa) m at least some cases, will be
shown by considering some forms of common sense inquiry which
aim at determining whar 1s to be done m some practical predica-
ment

Inquiries of this type are neither exceptional nor infrequent
For the stock and staple of common sense inquiries and judg-
ments are of this sort The deliberations of daily Lfe con-
cern 1n largest measure questions of what to make or to do Every
art and every profession 1s faced with constantly recurring prob-
lems of this sort  To put their existence in doubr 15 equivalent to
denying that any element of mtelligence enters mto any form of
practice, to affirming thar all decisions on practical matters are the
arbitrary products of impulse, caprice, blind habit, or convention
Farmer, mechanic, pamnter, musician, writer, doctor, lawyer,
merchant, captam of industry, admumistrator or manager, has
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constantly to inquire what 1t 1s better to do next Unless the de-
cision reached 1s arrived at blindly and arbitranily 1t 1s obtamed by
gathering and surveying evidence apprased as to 1ts weight and
relevancy, and by framing and testing plans of action i their
capacuty as hypotheses rhat 1s, as 1deas

By description, the situations which evoke deliberation resulung
m decision, are themselves mdeterminate with respect to what
might and should be done They require thar sometbmg should
be done But what action 1s to be taken 1s just the thing 1n question,
The problem of how the uncertam situation should be dealt with
1s urgent  But as merely urgent, it 1s so emotional as to impede and
often to frustrate wise decision The mtellectual question 1s what
sort of action the situation demands m order that it may receive a
satisfactory objective reconstruction  This question can be
answered only, I repeat, by operations of observation, collection of
data and of inference, which are directed by 1deas whose material
1s uself exammed through operations of ideanional comparison and
organization.

I did not include the scienust in the list of persons who have to
engage 1 mquury in order to make judgments upon matters of
practice  But a shight degree of reflecton shows that he has to
decide what researches to engage 1n and how to carry them on—a
problem chat 1mvolves the 1ssue of what observations to undertake,
what expertments to carry on, and what lines of reasoning and
mathemarncal calculations to pursue Moreover, he cannot settle
these quesrions once and for all. He 1s continually having to judge
what it 15 best to do next 1n order that his conclusion, no marcter
how abstract or theoretical 1t may be as a conclusion, shall be
grounded when 1t 15 arrived at  In other words, the conduct of
scientific inquiry, whether physical or mathematical, 1s 2 mode of
practice, the working scientist 1s a practitioner above all else, and 1s
constantly engaged in making practical judgments decisions as to
what to do and what means to employ 1n doing 1t

The results of dehberation as to whar 1t 1s better to do are,
obviously, not 1dentical with the final 1ssue for the sake of which
the deliberative inquiries are undertaken For the final 1ssue 1s
some new situation in which the difficulties and troubles which
elicited deliberation are done away with, in which they no longer
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exsst. This objective end cannot be atramed by conjuring with
mental states It 15 an end brought about only by means of
existential changes The queston for deliberation 1s whar to do
m order to effect these changes. They are means to the requu'cd
existential reconstruction, a fortior:, the inquiries and decisions
which 1ssue 1n performance of these acts are instrumental and inter-
mediate. Butr what should be done depends upon the conditions
that exist 1 the given siruarion and hence require a declaranve or
enunciatory proposition “The actual conditions are so-and-so”
These conditions are the ground of inference to a declarauve
proposition that such and such an act 15 the one best calculated to
produce the desired 1ssue under the factual conditions ascertained
Declaranive propositions as to the state of facts mvolved sec
forth the obstacles and resources to be overcome and admimstered
in reaching the intended goal They state potennalinies, positive
and adverse. They funcuon as instrumentalines The proposi-
uons which ser forth the way exisung conditions should be dealt
with stand 1n functional correlation with the enunciatory proposi-
tions which state exssting conditions  The propositions as to pro-
cedure are not carriers of existential or factual materials  They are
of the general form “If such and such a course 1s adopted under
the existing circumstances, such and such will be the probable re-
sult” Logically, the formation of these hypotheses as to mechods
of action involves reasoning, or a series of declarative propositions
stating relanionships of conceptual matenals. For 1t 15 only rarely
that the 1dea of the procedure which first suggests itself can be
directly set to work It has to be developed, this development
constitures rational discourse, which in scienufic practice usually
takes the form of mathematical calculation.

Prelminary to offering illustratons of what has been said, I
shall summarize formally what 1s logically nvolved in every situa-
tion of deliberation and grounded decision m matters of practice
There 15 an existential situation such that (a) 1ts constiruents are
changing so that i any case something different 1s going to hap-
pen mn the furure, and such that (b) just what will exsst n the
future depends 1n part upon introduction of other existennal con-
ditions interacting with those already existing, while (c) what
new condrtions are brought to bear depends upon what activities
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are undertaken, (d) the latter matter being influenced by the mnter-
vention of inquiry i the way of observanon, inference and reason-
ing

The dlustration I shall employ to exemplify these four condi-
tions ts that of a person who, bemg 1ll, deliberates about the proper
course to adopt m order to effect recovery (1) Bodiy changes
are already gomng on which i any case will have some existential
issue  (2) It 1s possible to introduce new conditions thar will be
factors in deciding the issue—the question for deliberauon bemng
whether they should be introduced and if so, which ones and how
(3) Deliberation convinces the one who 1s 1ll that he should see a
physician A proposition to this effect 15 equivalent to the con-
clusion that the consequences of the visit are calculated to mtro-
duce the mteracting factors which will yield a desired 1ssue  (4)
Hence, the proposition when executed actually mntroduces mnter-
venung conditions which interact with antecedent existing condi-
tions to modify their course and thus influence the 1ssue  The latrer
1s different from what 1t would have been if mquiry and judgment
had not intervened—even if recovery of healch 1s not attamed

Whenever there 1s genuine deliberation, there are alternauves at
almost every step of the way There is something to be said or
rentatively affirmed at each step on both sides of the questions that
come up Reflection on past experience indicates that 1t 1s often
well to let “nature take 1ts course ” But 1s the present case of that
kind®> The question of financial expense may enter i, that of
whether a competent physician is available or what physician to
consult, the question of the patient’s engagements for the next few
days and weeks, and the bearing of the physician’s advice upon the
patient’s possibility of fulfilling them, etc, etc

Such factual matters as these are examined and formulated in
propositions  Each state of facts presented mn a proposition sug-
gests 1ts own alternative course of acuon, and if there 1s genuine
mnqurry the suggestion has to be formulated The formulation
or proposition has then to be developed n terms of the probable
consequences of adopting it  This development occurs 1n a series
of if-then propositions If the man finally decides to see such and
such a doctor, the resulung proposition represents, m effect, an
mnference that this mode of procedure stands the better chance of
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incroducing those factors which will yield, n their inter-action
with exssting conditions, a desired future existential sicwavion an
inference that 1t will give to factors already in operation a direc-
tion that they would not take if left to themselves

The contents of the propositions framed about matters of fact
and about alternanve courses of action (including the one adopred)
are neither self-determined nor self-sufficient They are de-
termined with reference to an intended future 1ssue and hence are
instrumental and intermediate  They are not valid i and of them-
selves, for thewr validity depends upon the consequences which
ensue from acung upon them—as far as these consequences ac-
rually ensue from the operations the propositions dictate and are
not accidental accretions Let the facmal proposition be repre-
sented by “I am seriously 111 ¥ In the context mdicated, the propo-
sition 1s without point if taken ro be final and complete Its logical
force consists m 1its potental connection with a future situation
The declarative proposition “I should or shall see a doctor” 1s simi-
larly funcuonal It formulates the possible operation which, 1if per-
formed, will aid 1 existential production of a future situation dif-
ferent 1n gualiry and significance from thar which will exsst if the
indicated action 1s not taken The same considerations will be
found to apply to declarauve proposirions made by the attending
physician about the facts which locate and describe the illness on
the one hand, and the course of action he prescribes for dealing
with the illness on the other.

Thus analysis, if accepted, carries with 1t recogmuon that de-
clarative propositions (themselves the results of judgments of pro-
visional appraisal) are factors which enter acuvely into the actual
consutution of the existential subject-matter of the final judgment
Thus final subject-matter may not be that which was hoped for and
mtended But 1in any case 1t 15 somewhat different from what 1t
would have been if the operations, dependent upon ntervening
mstrumental propositions, had not taken place According to the
commonly accepted nterpretation of declaratve propositions 1t
1s a straight contradiction that they should enter into the ultimare
structure of the very situation they are “about” But the con-
tradicnion results from the theory which 1s accepted, not from
the propositions themselves, 1t 1s a consequence of ignoring the
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mtermediary and operational force of the propositions that are
formed

The standard account of the example discussed on the basis of
traditional theory would be somewhat as follows The proposi-
tions ‘I am 11” and “When one 15 1ll, one should consulr a2 doc-
tor” are taken respectively as rhe mmor and major premuses of a
syllogism from which the conclusion “T should see a doctor” nec-
essarily follows This mterpretation rests upon taking advantage
of an ambiguiry It may be but a inguistic rendermng of a genu-
mme judgment already made. In this case, the analysis of the rext
1s confirmed For then both major and minor state decisions
reached in mmquiry as to whar the state of affairs should be m
order to modify them m a given direction  Taken literally, how-
ever, the mterpretation means that there was no inquiry and no
judgment It only means that the person mn question, whenever he
fancies he 1s 1ll has the babit of going automatically to a physician
There 1s no element of doubt or indererminateness, no inquiry and
no forming of propositions There 1s a direct stimulus and 1t 1s re-
sponded to n accord with a previously formed habit The alleged
syllogismn 1s but an externally mmposed account of what has taken
place 1n acrion 1n which no logical forms are mvolved

This situation 15 of significance because 1t brings out by con-
trast the situations i which judgment does occur A man may
have a regular habit of consulting physicians because he 1s vale-
tudmarian and on that account does not exercise yjudgment Or
he may have the tendency to go whenever his symproms are se-
vere and yet on this particular occasion be 1n doubt whether he 1s
sufficiently 1ll to justify gong Then he engages in reflection
Moreover, 1n the concrete a man does not decide to see a doctor,
he decides to see some given doctor, and he may need to 1nvesti-
gate what physician to see  He may have reasons for thinking his
financial state renders 1t better to take a chance about gerung well,
etc  The account which reduces a proposition of practice to a
formal combmation of a singular and a general proposition thus
applies only to ex post facto linguistic analyses of erther an act
performed from habit without the intermediation of judgment
or else of a yjudgment that has been completed If deliberacion and
apprasals nvolving propositions actually intervene in reaching the
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decision “I shall see a physician,” then a judgment of practice 1s a
factor m the ultmate determmnation of the existential material
which the prelmnary judgments of appraisal are about

The partcular instance chosen can hardly be supposed to settle
the larger question at 1ssue  Thus problem 1s so 1mportant that I
shall continue 1ts discussion through a series of mnstances

1. There are cases m which judgments of practice have to de-
termine what to do next, “right away.,” i order to produce a spe-
cific existential situation as the result of the actuvity the judgment
prescribes  One notes, for example, a motor car bearing down
upon him He may automatically swerve In this case, there
1s no judgment and no proposition  But the situanon may be such
as to evoke deliberation In this case, there will be observauon
of exasting conditions (locating the problem) and formation of a
plan of action to meet the emergency (solve the problem) The
decisions made by an umpire in the course of a game afford an
even berter dlustration He has to form propositions about ob-
served facts and about the rule chat 1s applicable to their inter-
pretation  Both his estimate of facts and of the rule that 1s ap-
plicable may be questioned, bur m any casc the final judgment of
“Safe” or “Out” enters as a determining factor mn the subsequent
existential course of events This fact shows that the action and
position of, say, a runner in a baseball game are not that which
15 judged  The object of judgment 1s the total situation 1 which
acuon occurs  Proposttions about just what a batter or runner has
done and abour the rule (conception) which 1s applicable, are
intermediate and mnstrumental, not final and complete.

The two nstances cned illustrate what 1s meant by the phrase
“procedural means” applied to the predicate of judgment The
subject-matter of the predicate represents an end-in-view, which
1s an anticipation of an existenual consequence, an end m the
sense of a fulfilling close and termmation The end-m-view of
the man who sees an automobile approaching him 15 getting to a
place of safety, not safety itself The latter (or 1ts opposite) 1s
the end n the sense of close Unless the anucipation or end-mn-
view 1s an 1dle fantasy, it takes the form of an operation to be
performed  Similarly, the proposiion “Out” or “Safe” in the
case of the runner in the game 1s operational m that it decides
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what the runner shall then proceed to do and how the game shall
go on If the exsstennal end m the sense of final outcome or close,
were a term m a proposition, it would be taken to be already com-
pleted Only if the end figures as a direcuve means to perform
the action by which the actual terminacon 1s brought about 1s 1t
other than self-defearing

The predicate 1s not a “realisc” apprehension and enunciation
of something already in ewstence, 1t 1s an esumate, based on real-
1stic observation of facts as conditions of possible 1ssues, of some-
thing to do  Likewise, the 1deas of a goal for a runner imn a race
or of a targer for an archer are obstructive not helpful unless they
are translations of the final mark as an existence into means
whereby—procedural means The runner employs the thought of
the goal as means of regulating his pace, etc, at different stages
of his runming, the archer uses the thought of the rarget, 1n con-
nection with observations of the direction and force of wind,
etc, as a guide or direction 1n takmg aun  The difference between
the two senses of end, namely, end-in-view and end as objective
termmation and completion, 1s striking proof of the fact that m
mquiry the termmauon 1s not just realistically apprehended and
enunciated but 1s stated as a way of procedure Confusion of the
two senses of “end” 1s the source of the notion that a judgment
of practice 1s ether purely declarative or else 15 so merely practical
thar 1t has no logical status

2 Moral evaluatons are also a case in point  The common, per-
haps prevailing, assumption 15 that there are objects which are
ends-in-themselves, that these ends are arranged in a hierarchy
from the less to the more ultimate and have corresponding au-
thority over conduct It follows from this view that moral “judg-
ment”’ consists stmply 1n direct apprehension of an end-in-iself 1n
its proper place 1n the scheme of fixed values It 1s assumed that
apart from this hierarchy of fixed ends, a moral agent has no al-
ternative save to follow his desires as they come and go  Accord-
ing to the position here taken, ends as objective terminmi or as
fulfilments function 1n judgment as representative of modes of
operauon that will resolve the doubtful situation which evokes
and demands judgment As ends-m-view they denote plans of
action or purposes The business of inquiry 1s to determine that
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mode of operation which will resolve the predicament n which the
agent finds himself involved, 1n correspondence with the observa-
nons which determine just what the facts of the predicament are

The notion that a moral judgment merely apprehends and
enunciates some predetermined end-in-itself 15, m fact, but a way
of denying the need for and existence of genuine moral judgments
For according to this notion there 1s no situation which 1s problem-
anc There 1s only a person who 1s 1n a state of subjective moral
uncertawnty or ignorance His busmess, in that case, 1s not to
judge the objective situation n order to determine what course of
action 1s required n order that 1t may be transformed 1nto one that
1s morally satsfactory and right, but sumply to come mto mtel-
lecrual possession of a predetermined end-n-itself  Goods pre-
viously experienced assuredly are material means of reaching a judg-
ment as to what to do  But they are means, not fixed ends They
are materal ro be surveyed and evaluated 1n reference to the kind of
action needed 1n the existing situation

The position which holds that moral judgment 1s concerned
with an objective unsettled situation and thar ends-n-view are
framed 1n and by judgment as methods of resolving operations is
consistent with the fact that, because of recurrence of similar situ-
ations, generic ends-in-view, as ways of actng, are built up and
have a certain proma facte claim to recognition 1n new situations
But these standardized “prepared” propositions are not final, though
highly valuable means, they are sull means for examming the ex-
sting situation and appraising what mode of action 1t demands
The question of thewr applicability in the new situauon, ther
relevancy and weight with respect to ir, may and often does lead to
their being re-appraised and re-framed

3 Interrogatwe Propositions Whether questons are proposi-
tions mn any logical sense 1s not a marter often discussed Logi-
cians who do raise the problem usually take the position that they
are not genuine propositions Upon the position here taken, all
propositions as distinct from judgment have an imterrogative as-
pect  Since they are provisional, they are not only subject to
beng questioned but they themselves razse questions of pertmency,
weight and applicability When ether facts or conceptions are
taken to be completely assured (whether because of earlier suc-
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cessful use or for any other reason), direct action, not judgment,
ensues It 1s a matrer of great practical convenience that many
facts and 1deas may be so taken and directly used But conver-
ston of this pracrical value into assured logical status 1s one of the
commonest ways of establishing the dogmatism which 1s the great
enemy of free and conunued inquury.

Bosanquet 1s one of the comparatively few writers who has
dealt expressly with the logical status of interrogations He says
they are only tentative and that “a tentauve judgment lacks the
differentia of judgment It does not assert, it does not claim truth;
a question as such cannot be an object of thought as such . . . 1t
1s not an attitude which the intellect can mamtamn within itself

It 15 a demand for information, 1ts essence 1s to be directed
to a moral agent in which 1t may produce action ”*

The passage quored involves a point previously discussed,
namely, the double character of judgment as provisional appraisal
or estimate and as conclusive or final What Bosanquet said evi-
dently applies to judgment 1 1ts latter capacity In ruling out from
the meaning of judgment all preliminary esumnates and evaluations
concerning the force and relevancy of facts and ideas, his view
leads to the conclusion he draws, namely, that mquury 1s not a
form of judgment and therefore as such 1s not logical n status
This position 15 of crucial significance 1n 1ts far-reaching 1mplica-
tions

It 15 surely not unscientific to regard the actual work of science
as one of mquiry. A posiion which rules science out of the
field and scope of logic, save as a body of propositions that are
accepted mndependently of the methods of inquiry by which they
are reached, 15 with equal certamty not one to be lightly accepred
Ordinary language uses the expression “the matter in question”
as a synonym for the subject-matter with which mquiry 1s oc-
cupied From the standpomt of both science and common sense,
it would seem more correct to say that a question (in the sense of a
questionable and questioned subject-matter) 1s the object of
“thought,” than to say, with Mr Bosanquet, that “a question can-
not be the object of thought”

That a question 15 a demand for acuon on someone’s part 1s

1 Logic, Vol I, p 35
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a statement which, taken in 1solation, 1s m full agreement with the
posion of this work Judgment as appraisal may enter even
mnto the formation of questions addressed to another person, since
just the question which should be asked 1s far from being a self-
evident matter Nevertheless, the statement that a question by its
nature 1s something addressed to another person, ignores the
basic fact that questions are addressed to ewstential subject-mat-
ter A scientific inquiry may be regarded as a request “for in-
formation ” But the needed mfurmation 1s not handed out ready-
made by nature It requires judgment to decide what questions
should be asked of nature, since 1t 15 an affair of formulating the
best methods of observation, experimentation and conceptual n-
terpreration.

The last statement brings our discussion face to face with the
problem concerning the relation of inquiry to judgments of prac-
tice For determination of what questions to ask and how to ask
them 15 an affair of judging what should be done in order to se-
cure the material, factual and conceptual, which 15 necessary and
sufficient to resolve an unscttled situation  One has only to bring
to mind the procedure of a lawyer or a physician 1n any given case,
to see how fundamentally his problem is one of framing right
questions—the criterion of “rightness” being capacity to brng
out the material which 1s relevanr and effective i settling the
situation that evokes mquiry

4 Deliberation 1s mvolved 1n all the instances considered But
one aspect of deliberation, 1n 1ts emphatic sense, 15 so 1mportant
that 1t 15 advisable to treat the topic in a separate heading  Gen-
ume deliberation proceeds by isntution and exammation of al-
ternatve courses of acuvity and consideration of thar respective
consequences This fact throws light upon the functional nature
of disjunctive and hypothetical propositions Taxonomic systems,
such as are exemplified 1n botany and zoology, are large scale
examples of disjunctive propositions  They were once regarded
as marking the final goal of science—a view that followed con-
sistently from the classic conception of fixed species They are
now treated as useful means for the conduct of mnquiry and of
value only in this function, for any given taxonomic system 1s
treated as flexible and subject to constant revision  But unfor-
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tunarely, logical texts are given to treaung disjunctive propositions
as a separate theme Consequently they employ, as dlustrative
material, disjuncuons established by prior nquiry without refer-
ence to the inquries by which they are established and without
reference to those i which they further operate, while in the
actual work of science taxonomic disjunctions are so regularly
treated as purely mstrumental devices as to lose all independent
standing It would hardly be an exaggerauon to say that em-
phatic regard for taxonomy exposes a given scientific worker to
something approaching contempt on the part of scienufic workers
1n more advanced fields

Disjuncuve proposiuons are connected with practical judgment,
for deliberation upon matters of policy requires (a) that alter-
native possibihties be mstruted and explored, and (b) that they
be such as to be readily comparable with one another For ex-
ample, a2 man who has come mrto possession of a large sum of
money proceeds to deliberate as to what he shall do with it His
deliberation gets nowhere unless 1t takes the form of setting up
alternative possible uses for the funds at command Shall 1t be
placed 1n a savings bank to draw interest® Invested in stocks, m
bonds, 1n real estate> Or shall it be used for purposes of travel,
or to buy books, apparatus, etc? The problematic situation 1s
made relanively determinate by analysis mto alternatives, each of
which 1s represented 1n a disjunctive proposition as a member of a
system

In the example given 1t 15 clear that each proposiuon 1s formed
as a means of determuming whar to do, and that the resulting de-
termination 1s a means of bringing into existence a certain eventual
situation  Experts m special fields soon establish a set of alterna-
tives For new cases these alternatives are prepared matenals, just
as an arosan has at hand a ser of tools relevant to his line of
activity  In such cases, judgment goes rather to the question which
one of the disjunctive set to employ rather than to formation of
disjunctive propositions  But, nevertheless, the latter remamn m-
struments. Hypostization of instruments mto something final and
complete places a restriction on further inquiry. For 1t subjects
the conclusion to be reached to a preconception which 1s as-
sumed to be beyond question and examinauon
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The relation of hypothetical to disjunctive propositions needs
only to be suggested at this pont  The meanmng of each alterna-
tive mode of action 15 constructed 1n terms of the consequences
which acting upon 1t will produce The development of this
meaning takes place through reasoming in the form “If such an
alternative be adopted, then such and such and such consequences
may be expected to follow” The derived consequences, com-
pared with the consequences of other hypothetical propositions,
provide the ground for tentative acceptance or rejection In
actual practice, the development of zf-then propositions of this
sort 1s often not carrted far But from the standpoint of war-
ranted final judgment as to what should be done, disjunctives
should be exhaustive, and development of each disjunctuive mem-
ber of the system, as a hypothesis, should be thorough

5 Evaluation A standing ambiguity m the word value, both
as verb and noun, has frequently been pointed out In one of its
meanings “to value” 15 to enjoy and the resulting enjoyment 1s
figurauvely called # value There 1s nerther reflection nor inquiry
m these cases of enjoyment as far as they occur spontancously
The fact of an enjoyment may, however, be recorded and com-
municated lingusucally The resulting linguistic expression wall
have the outward form of a proposiuon  But unless a question has
arisen 1t 1s a social communication rather than a proposition, unless
the communication 1s made to provide a datum m resolving 2 new
situation  If, however, the question 1s raised whether the subject-
matter 15 worthy of bemng directly enjoyed, if, that 15, the question
15 rased as to the exstence of adequate grounds for the enjoy-
ment, then there 1s a problemarnic situation mvolving inquiry and
judgment  On such occasions zo value means ro weigh, appraise,
estimate to evaluate—a disunctly intellectual operation Reasons
and grounds one way and the other have to be sought for and
formulated

That such situations anse regarding persons once loved and
admired, regarding objects upon which esteem (as distinct from
estimation) was once lavished, 1s as indisputable as 1t 1s significant
for the point at issue  For their occurrence shows that we evaluate
only when a value, i the sense of material enjoyed, has become
problematic  The propositions 1n this case are of a very different
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logical order from verbally sumilar sentences which only record
and communicate the fact that a certain enjoyment, admirarion or
esteem has actually taken place The latter “proposiions” -
deed record an occurrence, but if they have any logical srarus 1t 1s
when they are maternal of an investigation conducted to reach a de-
cision whether they were justified when they were enjoyed, or
are justtfiable m the present situation  Should we 70w commut
ourselves to such an attitude® If we do, may we not regret it later?

Such questions arise 1n a wide range and vanety of cases, from
cases of eating a food which one knows from past experience will
be immediately enjoyed, to serious moral predicaments The only
way of answering the questions, of resolving the doubts that have
arisen, 15 to review the existential consequences which will prob-
ably occur i#f esteem, admiration, enjoyment are engaged in  For
atticudes, esteem, etc, are active atutudes, they are ways of act-
mg which produce consequences, and consequences can be ground-
edly anucipated only as consequences of condicions that are
operative  The fact of enjoyment is only one of the operative
condiions It produces consequences—as i the act of eating
the immedately enjoyed food—only through mteraction with
other existenttal conditions The latter must, therefore, be n-
dependently surveyed There 1s no way to estimate their probable
consequences save 1n terms of what has happened in similar cases
in the past, either one’s personal past or in the recorded expenence
of others  On their bare face, existing conditions do not tell what
their consequences will be  We have to mvestigate connections
—usually that of cause-effect Connections are then formulated
m abstract generalized conceprual propositions, 1n rules, princi-
ples, laws  But the question of the applicability of the rules and
principles at hand (however tested they bave been) to the special
situation 1n question always enters i, Choice has to be made
among them Consequently, m order to obtain a grounded final
judgment there also has to be evaluauon or appraisal of prnciples

An evaluative proposition 1s not, then, merely declarative with
respect ether to facts or to conceptual subject-matter The facts
may be undoubted, I certamly have enjoyed this object m the
past, I will get immediate enjoyment from 1t now Certamn gen-
eral principles may be accepted as standards But nerther the
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facts nor the srandardized rules as they present themselves are
necessarlly decisive m the evaluanon being made They are,
respectively, material and procedural mzeans. Their relevancy and
weight 1n the present situation 1s the martter to be determmned by
inquiry before an evaluative appraisal can be grounded

Such evaluative judgments are clearly an instance of judgments
of practice, or, more strictly, all judgments of practice are evalua-
tions, being occupied with judging what to do on the basis of
esumnated consequences of conditions which, since they are existen-
ual, are gong to operate 1n any case The more 1t 1s emphasized
that direct enjoyment, liking, admiration, etc, are themselves
emotional-motor 1n nature, the clearer 1s 1t that they are modes of
action (of mteraction) Hence a decision whether to engage
or mndulge in them 1n a given situation 1s a judgment of pracuce—
of what should be done.

A pomnt still more important for logical theory 1s that these
evaluative judgments (as was brought out 1n the earlier discus-
sion of judgment) enter mnto the formation of 4ll final judgments
There 1s no mquiry that does not mvolve judgments of pracuce
The scienufic worker has continually to appranse the information
he gathers from his own observations and from rhe findings of
others, he has to appraise 1ts bearing upon what problems to under-
take and what activities of observation, experimentation and cal-
culation to carry out. While he “knows,” 1n the sense of under-
standing, systems of conceptual materials, mcluding laws, he has ro
esumate their relevancy and force as conditions of the particular
inquiry undertaken Probably the greatest source of the relative
futility—or at least infertillity—of that part of many logical texts
which deal with scientific method, 1s failure to relate the material
which they expound to the operations by which they are reached
and the further operations they suggesrt, indicate and serve to direct

6 Appreciation The fact has been emphasized that a judg-
ment of value 1s not idenncal with a starement that such and such
a person arouses admiration and hking or that such and such an
event or object was or 1s enjoyed Such “propositions” have the
property of truth only m 2 moral sense, that 1s, n opposition to
being deliberate lies  Such propositions may, however, become
constituents of a judgment of value, or an evaluation They
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take on this status when they are employed as material means of
determiming whether a given person or action should be admured
or a given object enjoyed When the statement “I like this pic-
ture” 1s changed mnto the proposition “This picture 1s beautiful,”
the issue shifts to the picture as object To be valid, the latter
proposiion must be grounded upon discermble and verifiable
qualities of the picrure as an object. It depends, on one hand,
upon discrimmation of observable qualities and, on the other,
upon the conceptual meanings which consttute, when they are
made explicit, the defimition of beauty. These statements are so
far from being inconsistent with the existence of immediate non-
judgmental esthenic experience that esthetic judgment must, to be
genuine, grow out of the latter But the immediate experience 1s
not expressed m the statement “I like 1t” Its natural expression
1s rather the atutude of the observer or an nterjection.

The last remarks bear upon the topic of appreciation It is not
bare enjoyment but enjoyment as consummation of previous proc-
esses and responses that constitutes appreciaion These previous
states and operations mvolve reflective observation that parrakes of
the nature of analysis and synthesss, of discrimmaton and inte-
grauon of relations Appreciation, if genuine, 1s toward a subject-
matter that is representative It 1s not representative of something
outside the appreciated object. The object in question 1s repre-
sentative of thar which has led up to ir as fulfilment or consum-
matory close Appreciation thus differs n a fundamental way
from casual enjoyments that are just hut upon or let drop

Words such as clunax, peak, culnunation, refer to consummatory
objects Any object or event that can be called by such names
has an intrinsic reference to what went before The words mn-
dicate that what preceded did not merely occur before the time
of the peak bur that they were such as to have the climactenc
outcome as their own issue. Wherever there 1s appreciation there
1s the beightened quality produced by intrinsic connection of the
object appreciated with 1ts casual condions  Its opposite 1s not
dis-hike or dis-enjoyment but de-precianon—disparagement of a
result or product in 1ts connection with the conditions and efforts
of which 1t is the frait A man may take a drink of water almost
automatically to quench thurst  If he 15 journeying m a barren
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land and forms an estimate of where he may find water and upon
going to the spot quenches hus thurst, he has a heightened quality
of experience Woater 1s appreciated as he does not appreciate it
when all he has to do 1s to turn a faucet and hold a tumbler under
the stream that flows out. His experience has the representative
quality of being an eventuation, a consummation

There 15, accordingly, an element of evaluation involved mn
appreciation  For such objects are not ends in the sense of being
merely termuny, but 1n the sense of being fulfilments sausfactions
mn the literal sense 1n whtch that word means “making suf-fictent”
something de-ficient  Consequently, judgments of appreciation
are found wherever subject-matter undergoes such development
and reconstruction as to result m a satisfying complete whole
Consider the following quotation as an ilustrative of this point
“Classical thermo-dynamics form a self-consistent and very ele-
gant theory, and one might be inclined to think that no modifica-
tion of 1t would be possible which did not introduce arbitrary
fearures and completely spoil its beauty This 15 not so since
quantum mechanics has now reached a form in which 1t can be
based on general laws, and 15, although not yet quite complete,
even more elegant and pleasing than the classic theory m the
problems with which 1t deals” *

The words beauty, elegance, show clearly that here 1s a case of
appreciation Even shight analysis of the passage shows that the
theory 1s elegant and has beauty because 1ts subject-matter presents
a consummated harmonious ordering of diverse facts and concep-
nons. Intellecrual actvity, science, has its phases of appreciation
as truly as have the fine arts They anse whenever mquiry has
reached a close that fulfils the activities and conditions which led
up to it Without these phases, sometimes intense, no inquirer
would have the experiential sign that his mquiry had reached 1ts
close.

Judgments of appreciation are not confined, however, to the
final close Every complex inquiry 1s marked by a series of stages
that are relative complenons. For complex mnquinies involve a
constellation of sub-problems, and the solution of each of them 1s a
resolution of some tension  Each such solution s 2 heightening of

* Durac, Quantwn Mechamcs, p 1.
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subject-matter, m direct ratio to the number and variety of dis-
crepant and conflictng conditions that are brought to unification
The occurrence of these judgments of compleuon, not different 1n
kind from those ordinarily called esthetic, constitutes a series of
landmarks 1 the progress of any undertaking They are signs of
the achieved coherence of factual materal and the consistency of
conceptual material They are indeed so mmportant 1n their func-
tion of being clews and giving direction that the sense of harmony
which attends themn 1s too readily taken as evidence of truzh of the
subject-matter involved * Thus error 1s due ro 1solating the feeling
of harmony and congruity from the operations by which discrep-
ant material 1s brought mto harmonious umion The inmmediate
experience of congruity, which 15 a valuable guide m conduct of
inquiry, 1s converted mnto a criterion of objective truth

This hypostization has affected the three most generalized forms
of appreciation and produced the concepts of the Good, the True
and the Beautiful as ontological absolutes The actual basis of
these absolutes is appreciation of concrete consummatory ends
In the case of intellectual, esthetic and moral experiences, the ob-
jective completion of certain unsettled ewstential conditions 1s
brought about with such integrity that the final situation 1s pos-
sessed of peculiar excellence There 1s the judgment “This 1s
true, beautiful, good” mn an emphauc sense  Generalizations are
finally framed on the ground of a number of such concrete reali-
zations Besmg true, beaunful, or good, 1s recognized as 2 common
character of subject-marters i spite of great differences mn their
actual constituents They have, however, no meaning save as
they indicate that certam subject-matters are outstanding cohsum-
matory completions of certain types of previously indeterminate
situations by means Of the €xecution Of approprlate OPefﬂ.thﬂS
Good, true, beautiful, are, 1n other words, abstract nouns desig-
nating characters which belong to three kinds of actually attained
ends m their consummatory capacicty

Classic theory transformed ends atrained into ends-n-themselves
It did so by ignoring the concrete conditions and operations by
means of which the fulfilments 1 question are brought about

2Cf what was said m Chap V abour the esthenc nature of standards in Greek
science, pp B4, 96



178 THE STRUCTURE OF INQUIRY

The traits which marked subject-matters in virtue of thewr being
successful resolutions of problems of intellectual inquiry, of arus-
tic construction and of moral conduct, were 1solated from the con-
dinons which gave them their standing and significance  Being
thus solated, they were necessarily hypostauzed In isolation
from the means by which consequences are reached, they were
taken to be the external ideals and standards of the very opera-
vons of mquiry, artistic creation and moral endeavor, of which
m fact they are generalized results This hypostization always
happens when concrete ends n therr terminal nature are erected
into “ends-mn-themselves ”

The generalized and abstract conceptions of truth, beaury and
goodness have a genune value for inquiry, creanon and conduct
They have, like all genumne 1deals, a hminng and directive force
But 1n order to exercise their genuine function they must be raken
as reminders of the concrete conditions and operations that have
to be satisfied 1n actual cases In serving as such generalized m-
struments, therr meaning 1s exemplified 1n their further use, while
1s also clarified and modified 1n this use  The abstract meaning of
truth, of bemng true, for example, has changed with development
of the methods of experimental inquiry

In conclusion, the paradox that seems to attend the conception
of judgments of practice which has been prescnred, will be re-
curred to Irrespective of the question of paradox, there are but
two alternatives regarding the mtellectual starus of deliberauion
Either the intermediate and tenrative propositions formed during
the course of deliberation must be admitted to exercise a deter-
munng influence upon the very subject-matter they are about, or
else all intellectual standing and bearing must be dented to them
The apparent paradox enters if the first nterpretation 1s adopted
The 1dea 1s paradoxical, moreover, only from the standpoint of a
prior conception of the nature of propositions viz, that they are
purely declaratory and are final and complete 1n this declaratory
capacity 'The problem takes on a very different aspect if 1t be
admurted, even as a hypothesis, chat what they declare 1s the need
and advisability of performing certain operations as means of at-
taiung a final subject-matrer which may be groundedly asserted
For upon this basis, the 1dea thac propositions are factors i deter-
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rmuning the very subject-martter they are about 1s exactly whar 1s
to be expected mstead of bemg paradoxical

The 1ssue will perhaps be clarified if we note in this connec-
tion that 2 certan ambiguity 1s attached to the word about On
the one hand, a proposition 1s said to be about something which
does not appear as a term n the proposition  On the other, 1t 1
said to be about one of the terms of the proposition, usually about
that term which 1s the grammatical subject of the sentence which
expresses the affirmation or demal in question For example, a
man inquires into the subject-matter which relares to some per-
plexing question of foreign relations—his inquiry as a whole 1s
about the perplexmg situation In the course of the inquiry, he
makes propositions about states of fact and about rules of inrer-
nauonal law, the facts and rules are explicit consticuents of the
propositions  But these propositions are about (or refer to) sub-
ject-matters which are not a constituent of any of the propositions
Their pont and force lies 1n that which they are about, the sit-
uation they serve to determine, and a situation that does not appear
as 4 term I any proposition

The net conclusion 1s that evaluations as judgments of practice
are not a parnicular kind of judgment 1n the sense that they can be
put over against other kinds, but are an mherent phase of judg-
ment 1tself  In some cases, the immediate problem may so directly
concern appraisal of existences in their capacity as means, positave-
negative (resources and obstacles), and so directly concern ap-
prasal of the relative mporrance of possible consequences that
offcr themselves as ends-in-view, that the evaluative aspect 1s the
domunant one In that case, there are judgments which i a rel-
ative sense may be called valuauion:l m distinction from the sub-
ject-marter of other judgments where this aspect 1s subordinare
But since selection of ewsrences to serve as subject-data and of
ideas to serve as predicate-possibilities (or ends mn view) 1s neces-
sarily mvolved n every judgment, the valuation operation 1s in-
herent 1n judgment as such The more problematic the situation
and the more thorough the mquiry that has ro be engaged 1n,
the more explictt becomes the valuational phase The 1denuty of
valuational judgment with judgments of practice s mmpliciely
recognzed 1n scientific inquiry 1n the necessity of experiment for
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determmation of data and for the use of 1deas and conceptions—
mncluding principles and laws—as directive hypotheses In sub-
stance, the present chapter 1s then a plea that logical theory be
made to conform with the realines of scientific practice, since m
the larter there are no grounded determinations without operations

of domng and making



CHAPTER X

AFFIRMATION AND NEGATION
JUDGMENT AS REQUALIFICATION

HERE Is a contrast between the traditional theory of positive
and negative propositions and what occurs in the conduct
of mquiry The contrast mvites examunation In scienufic
mquiry there 1s scrupulous attenton to excepuons and whatever
appear to be exceptions The techmique of inquiry 1s concerned
as much with effecnve elummnauons as with nonng agreements
No amount of agreement among the traits of phenomena nvest-
gated suffices of itself to establish a conclusion, agreements have
to be safeguarded at every point by observation of differences
Experimental operations are undertaken with the express object
of msuruting deliberate varutions of conditions 1n order to bring
out negauve traits which serve to test currently accepted con-
clusions  Should logical theory take its cue for interpretanion of
affirmative and neganive propositions from what happens in the
conduct of nquiry, 1t would be evident that (1) such propo-
sitions are functional m resolution of a problematic siruation, and
are (2) conjugate or functionally correspondent in relatton to
each other
Tradiuonal theory, however, takesthe propositions asgiven ready-
made and hence as independent and complete 1n themselves. They
are just there to be noticed, with description of whatever proper-
ties they present This mode of treamment becomes intelligible
when 1t 15 viewed 1 conjunction with 1ts derivation from the onto-
logical logic of Arnstotle, whence 1t ulumately derives In the
latter logic, species or kinds are the ultimate quahitative wholes or
real ndividuals Some of these species are by nature, or by n-
herent essence, exclusive of others The negauve proposition was
181
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thus a cogmuve actualizarion of a fundamental ontological form
Species also are ordered hierarchically Hence affirmation of -
clusion of some species 1n species that are more comprehensive was
also a cognitive actualization of the ontological

Positive and negative propositions are on this basis immediate
apprehensions or “notations” of what exists i and by nature
What has just been said applies also to universal propositions—1 e,
to those about wholes  Sumilar considerations apply to particular
propositions, and hence to the so-called square of opposition with
1ts relations of contrariety, subcontrarnety, contradiction and sub-
alternation  Things that change are by mherent nature mcom-
plete and partal Hence they arc apprehended n partcular
propositions  The connection between partial and paracular was
more than etymological In traditional formal cheory “some,”
the verbal mark of the partcular, has come to mean “some, per-
haps all”  Bur i the Anstotehan theory, some meant some only
By the ontological nature of the case, wherever the affirmanve
“some arc” applies, the negative proposition “some are not” holds
also The relaton of subcontrariery was as ontological as was
that of the contrariery of mutually exclusive universals  Parnicu-
lars, or that which by nature 1s mmcomplete, because changing,
can be known only through fixed hmits mmposed by the essence
that defines a universal  Consequently, subaltcrnation 15 1 so
far onrologically grounded As for contradiction, 1t 15 evident
that a proposition which 1s restricted by 1ts ontological subject-
matter to some only contradicts a proposition which by narure 1s
about a whole

The development of modern science destroyed the conceptions
of fixed species, defined by fixed essences, upon which the Ans-
torelian logic rested  This destruction affccred, therefore, the
classic conceptions of universal and particular, whole and part, and
the scheme of their relatlonshlps with one another Modern logic,
however, attempted to retain the scheme but with the understand-
g that 1t 15 purely formal, devoid of ontological mport The
mnevitable consequence 15 the mechanical way in which affirm-
ative and negative propositions and their relationships are con-
cewved m both craditional and modern formalistic logic  They
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have lost their ontological basis without gaming a functional re-
lation to the conduct of mquiry

The old designation, quality of propositions, 1s retained 1n con-
nection with affirmauve and negative propositions but 1s hardly
more than a mechanical label From the standpoint of the func-
tional connection of positing and negating with determinatton of
unsettled or indeterminate situations, they are means, through the
operations of selection and elunination they respectively prescribe,
of requalifying the original indeterminate siruation  Affirmative
propositions represent the agreement of different subject-matters
in their evidential capacity, they agree in that they support or
are taken to support one another cumulatively 1n pointmg in the
same direction, 1n spite of the fact that existenually the subject-
matters mvolved occur at different times and places Negative
propositions, on the other hand, represent subject-matrers to be
ebhmmated because of therr irrelevancy or mdifference to the
evidential function of matenal in solution of a given problem Ul-
umately, the fact that certain facts or 1deas are excluded means that
the orngmnal indeterminate situation can be transformed or re-
qualified 1nto a deterrminate one only through ewstennal experi-
mental operative elimination of some of 1ts constituents, affirma-
uon of certain data or ideas means that they are operatively
selected to reinforce one another 1n institution of a unified sitna-
tion If these statements sound odd in contrast with the traditional
mterpretation of affirmation and demal, one has only to think of
what happens 1n the conduct of scientific mquiry to see that they
have a solid base and a pertment meaning

That inquiry selects appropriate evidennial data by means of
comparison of what 1s found to exist or occur 1n different exisren-
tial cases 15 a commonplace. Without collection of phenomena
observed at different mes and places under different conditions,
grounded inquiry, whether of common sense or science, can make
no headway Deliberate experimentation 1s resorted to for the
express purpose of varying conditions, or so that observed conse-
quences will so vary that comparison may have more cxtensive
and more definite subject-matter to operate with  Collection of
many cases with a view to insutution of differences and agreements
(in evidential force) 1s a kund of relatively uncontrolled exper-
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mentation. Comparison 1s so mvolved mn all mquuries that reach
grounded conclustons 1t 1s usually taken for granted*

Now 1t 1s impossible to define comparison except operationally
It 15 2 name for all operations in which identiues and incompati-
bilities 1n evidential force are determmed It 1s a name for any and
all of the operations by means of which alleged or provisional data
are determined to be data with respect to the problem set by a
given indeterminate situaton, by which some facts are determined
to be the “facts of the case” 1n hand and other facts not to be.
It 1s impossible to give an independent defimition of comparison
and then derive the operations of establishing agreements and
differences 1 evidential capacity from thar definition It 1s a
blanket term for the entire complex of operatons by which some
existences are selectively instituted as data and other existential
materials are elimiated as having nothing to do wich the case, as, m
fact, obstructive in the required work of requalification of the
existential situation

Mr Bosanquet, one of the idealistic logicians referred to above,
says “Comparison 1n the ordinary sense 1s a name applied to the
intentional cross-reference of two or more given contents, n
order to establish between these contents a5 given, a general or
specral 1denuty, or partial idenuty (likeness) ”* The view ex-
pressed i this passage serves to bring out, by contrast, the meaning
of the position here held The iralicized words of the text cited,
as gwen, mvolve, positively, an affirmation of the antecedent on-
tological basis of comparison and, negatively, a denial of the func-
tional or operatve force of propositions of identity—agreement—
and difference—contrariety, subcontrariety, and contradictoriness
In contrast, the posttion of the text 1s that what is meant by com-
parison 15 institunion of selected facts on the basis of equivalent
(similar) evidential force 1 a variety of cases which are existen-
tially different, this determnation being grounded only as the
operations of observation mvolved in the selection eliminate, par:

?Exammation of logical texts will show that the word rarely appears The
exccpuon to this statement 1s found 1n the case of the wrnungs of logicians of the
rational 1dealistic school They are mrerested m 1t as 2 somewhat elementary
exemplification of their ontological proposition that “reality” as such 15 always
a systemn of differences-in-identity or 1dentity-in-differences, or what 15 called
the “concrere universal ”

2Logic, Vol 11, p 21, stalics 1 ongmal text
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passu, other existential constituents as irrelevant to the problem m
hand, as non-evidential, and indeed misleading #nless elimnated
The view of Mr. Bosanquet reduces comparison to an act that can
be and 1s performed within the “mind ” The view here talen 1s
that 1t 1s operational 1n the existential sense of effecting modifica-
tions 1n what antecedently existed—as does controlled experimenta-
tion “Sumilanity” 1s the product of assmmlating different things
with respect to theirr functional value 1n inference and reasoning
There 1s much common sense inference in which similarity 1s 1m-
phicitly postulated  When the assumption is stated 1n a proposition
(as 1t needs to be 1f the conclusion of inquiry 1s to be grounded) a
proposition of swmlarity 1s, m effelr, an affirmation that there 1s
sufficient probability of equal values to serve as ground for tenta-
twve assimilation

The forcgoing discussion has contrasted a theory of affirmation
and negarion based upon the practice of present scientific inquiry
with the Aristotelian doctrine and with that later formalization of
his doctrine which emptied 1t of all content The connection of
our view with the general theory of judgment will now be con-
sidcred  Indetermuinate situations are marked by confusion, ob-
scunity and conflict  They requre clartication  An unsettled
situation needs clarification because as 1t stands 1t gives no lead
or cue to the way mn which 1t may be resolved We do not
know, as we say, where to turn, we grope and fumble We
escape from this muddled condition only by turming to other
situations and searching them for a cue What 1s borrowed pro-
vides a new atutude as the means for direcung observational
operations—performed on the common sense level through senson-
motor organs These operations make some aspects of the given
situation stand out The attitude, when made exphert, 1s an idea
or conceptual meaning

The very operations that select certan conditions, taken as
potential clews to the problem to be dealt with, also rule out other
conditions and qualinies of the total given situation  Selection
mvolves rejection and the latter act 1s rudimenrary negation The
unsettled situation 1s also usually such as to evoke contrary modes
of response Atutudes and habitual modes of treating situations
clash This conflict 1s involved 1n confused and blind situations
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But sometimes the conflict 15 so uppermost that the maim problem
15 that of reduction to unified significance rather than clanfication
Some constiruents stand out but pomt m opposed directions To
solve the problem resort must be had to other experienced situa-
tions These suggest additions and eliminations which, when ef-
fected, will bring rogether the matenals that first evoked conflicting
responses

The process of elimnating materals that are 1irrelevant and
obstructive goes hand 1n hand with that of rendering other ma-
terials definite 1n therr indicative force Negation 1s thus the
restrictive side of the selection involved in all determunation of
material as data  What 15 selected 15 provisionally posiive  This
posinve phase 1s at first idenucal with zakimg and usmg the ma-
terial i order to try 1t out But control of thus taking and using
demands that the matertal be formulated The propositions (that
are the formulation) thus differ from the final assertion which 1s
characteristic of judgment Dependence of the rejection-selection
operation upon suggestions supplied by other situations explains
the emphasis put, in the traditional theory, upon “common” factors
and upon agreement Companson 1s at the same ume contrast,
expressed in the rejection and the elimination of those clements
and qualiues 1 the siuation which other situauions indicate are
wrelevant

It 15 someumes said that affirmaton and negation cannot be
made coordinate with each other because there then arises a re-
gressus ad wmfinitun - Such would be the resulr if they trod upon
each other’s heels. But in facr they are strictly conjugate Not
only 1s all determination negation bur all negation 15 (or moves
m the direction of) posimuve determmnation  The relation of
afirmarion-negarion is no more successtve than the taking of food
by an anumal 1s prior to or after rejection of other matcrals as non-
food Acts which at one and the same tune accept for use and
that shut out are not sequential

The connection between organic selection-rejection and logical
affirmation-neganion 15, moreover, a special case of a gencral prin-
ciple already lad down The organic function provides the
existential basis of the logical Transition from one to the other
occurs when the direct existential commitment mvolved 1n organic



AFFIRMATION AND NEGATION 187

acceptance-rejection 1s deferred ull the functional capacity of
materials has been determmed m mqury This postponed de-
termunation 1s made possible by language, by propositions about
final decisive action  There are, for example, historical reasons for
believing thar processes of blame and accusation 1n connection with
attempts to support and refute allegations were 2 main factor
developing the positive-negative aspect of nquiry Then came
argumentation pro and con 1o relation to some proposal advanced
for social adoption Argument sull means reasoning  Crunen
means judgment m the Latin tongue, and 1ts root 1s found 1n our
words disctimination and coime  The Greek asta, usually trans-
lated cause, had a definitely legal ongm Transition from the
cultural to the logical status 1s manifest m the change from assent
and dissent to affirmation and demal on specified grounds To
admut and to refuse to admit may be acts performed either for social
reasons or because of rcference to demands that are imposed by
grounded mquiry In the latter, they have explicit logical status.
Afhrmanion 1s unambiguously a logical term. We gffirm only that
which we take to be capable of confirmation

There 15 another objection to the 1dea that affirmanion 1s logically
coordinate with demal When the functional nature of affirma-
tve propositions 15 overlooked—that 15, therr office 1n msutution
of data and meanings to be operatively employed—they are given
direct cxistential reference  They are taken to be declarauve of
what 15 ewstentially there The same thing cannot be said of
negative proposiions  Hence 1t 1s demed by some wrtters that
negative propositions have any logical umport at all They are
at most, according to them, rejections of suggestions that have
anisen 1 our own minds and hence they have only a personal or
psychological standing In the words of one wrter on logic
“There 15 no such thing as a negative copula but only a negated
copula ”?

Mere negation, however, reminds one unpleasantly of the dis-
putes of children, consisting of rerterations of “Tis, Tisn't ” The
important pomt 1s that the view in question follows from the
postulate that all propositions about fact are complete and final
because enunciative of antecedent existence The doctrine which

*Sigwarr, Logic, Vol 1, p 122
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denes logical standing ro dentals thus gives mndirect support to the
position they are instrumental and functional Existences and
meanings are referred to, both m affirmanion and negation, not
just for the sake of mentioning them, but with respect to thewr
function m requalification of an indeterminare situation, for this
requalification can be effected (with respect to negation) only by
elimnation of obstructive materials and of suggestions that lead
nowhere If negative propositions are ruled out of the logical
doman, comparison inust go too

In short, negation s other than mere omission or dropping out
of certain considerations, factual and idearional Some facts and
some meanings have to be actively elimmated because they are
obstacles thar stand 1 the way of resolution of an unscttled sirua-
tion The 1dea that negation 1s connecred with change, with be-
coming other or different, 1s at least as old as Plato  But in Plato
change, altering or othering, has a direct ontological status It
1s a sign of the defecnve ontological character of that which
changes, 1ts lack of full Bemg The negatve proposition, which
dealr with change, was thus the counterparr 1n knowledge of the
ontological inferiority of one kind of existential material  Bur in
modern science, correlations or correspondences of change are the
chief object of determimnation It 1s no longer 1mpossible to treat the
relation of the negauve proposition to change and alteration as
declarative of defecuve bemg On the contrary, the negatve
proposition as such formulares a change to be effected mn existing
conditions by operations which the negative proposition sets forth
It 15 an indication of an experimental operation to be performed
such that condirions will be so varied that the consequences of the
operation will have an evidential significance lacking m the condi-
tions as they ewisted at first

The affirmauve proposition also has intrinsic connection with
change Take the proposition “This 1s red” On 1ts face, 1t 1s
purely affirmative, 1t carries with 1t no suggestion of negation or
eliminanion  But the bare existence of a red thing is not a suffi-
cient ground for the affirmation that “Irisred” To be grounded,
alternative possibilities must be ruled out There 15 no logical
necessity why this should be red, it may have been some other
color 2 moment ago and become another color a moment from
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now. The proposition is “synthetc” in the Kantian sense, 1t can-
not be grounded mn a mere mtellecrual analysis of thrs  Vald
determmation that “this 1s 7ed” depends upon (1) exhaustive dis-
junction of alternative posstbilities of color and (2) upon elumina-
tion of all other possibilities than the one affirmed, the elimmation
resulung (3) from a senes of hypothetical propositions such as
“If blue, then such and such consequences,” etc, mn contrast with
the proposition “If red, then such and such other and differenmal
consequences”’ I do not mean of course that as a matter of fact
such an elaborate process of determination is often gone through.
I do mean, however, that for complete logical vahdity there 15
requred a proposinon hke the following. “Only if this 1s red,
will observed phenomena be whar they are.” “Only” 1n this prop-
oution depends upon a series of elimnations expressed 1n negative
propositions. Whenever a scientific derermination of color qualiry
1s required 1n solution of a scienufic problem, inquiry proceeds in
the direction of just such an exhausuve disjuncuve system and of
systematic elimination of all alternatives save one for which positive
grounds are found

The connection of this determmation with deliberate mnstitution
of change should be obvious A series of experimental operations
has to be performed with and upon the exsstennal matcrial indi-
cated by the demonstrative this  The changes which follow as
consequences of the execution of these experimental operations
provide grounds for denying that # 1s blue, yellow, purple, green,
cte, and for affirmmng that 1t 1s red  If one 1s inclined to doubt
this account, especially on the ground that the proposition n ques-
ton, 1f not “self-evident,” 1s at least not nearly as highly mediated
as the account assumes, let him recall that scientfically color is
deterrmuned only by operations which identify colors with certain
rates of vibration, and red with one particular exclusive number
In other words, the proposition “This 1s red” means, logically,
that a certan differential change has occurred or may be predicted
to occur when certan operations are undertaken In the latter
case, the Jogical meaning 1s “This will become red or will redden
something else,” certain conditions being postulated  If the propo-
sition be interpreted to mean “This has been red for a long ume,”
even more extensive mediation is required to warrant a con-
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clusion abour the added trait of temporal duration If 1r 15 taken
to mean “It 1s red by narure or necessity,” reference to change
1s excluded bue this 1s the only case in which the proposition 1s
not about a change

Impersonal propositions such as “It 1s raming” have been the
theme of more or less discusston  The natural mterpretation of
such proposiuons 1s that in them a total prior qualitative situation
1s negated-affirmed by specification of a change. “It” refers to
the gross environing perceptual field, “ram” to the gross alteranon
it 1s undergomng  If the proposition 1s “It 1s only sprinkling” or
“It 1s raiung hard,” the qualification 1s more differenuated because
more specific negations have been introduced Propositions of
gross qualitative change are the starting points for a set of dis-
juncrive propositions in which a single conunuous change 1s
formulated m terms of a scale or spectrum of degrees It 1s not
sufficient to take a gross change in 1ts given discreteness It has
to be resolved nto a series of changes, each of which 15 dceermined
by reference to its position 1n a conunuum of changes Such
determination involves a disjunctive set of propositions. In each
determination of position m the scale a negation of all disjunctive
possibilities except one 15 mvolved *

After these general remarks, I come to the specific forms of the
relanons of affirmative and negative propositions designated as
contrariety, subcontrariery and contradicion  From what has
been said, 1t follows (1) that these relations have to be understood
in the funcnonal office they exercise 1 mquiry, (2) as correlative
or conjugate determinations, not as mdependent sets of propo-
sittons which happen to sustain to each other the relation des-
ignated  (The ordmary square of opposition 15 likely to be
mterpreted 1n the latter sense, since failure to connecrt the proposi-
uons which are contrary, etc, with the process of inquiry has the
effect of settmg-up a purely mechamcal scheme of propositions
each logically independent of the other )

I' Contraniety or logical opposition obtains between affirmative
and negauve propositions when both are general The relation 15
such that only one can be valid and both may be invalid The
relation between “All marine vertebrates are cold-blooded” and

* The rtopic of scales recerves further atrention m the next chaprer
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*“No marine vertebrates are cold-blooded” exemplifies the relanon
of contrariety Contrariety of propositions sets the lmuts within
which specific determnnations must fall In themselves, they are
indeterminate, that 1s, if they are taken as final and complete,
rather than as expressing a certamn necessary stage m the progress
of controlled nquiry, they are logically defective This logical
defect 15 apparent 1n the fact that both may be invalid  Contraries
are a stage 1 msttation of the set of exhaustive disjunctives which,
as we have seen, are required for adequate affirmatve-negative
determmanions. They do not of themselves constirute the re-
quired disjunctives, for (as 1s evident 1n the illustration juse given)
they permit of alternatives, such as “Some are and some are not”
Bur they ser the himiting termmi for intermediate alternanves
They serve to delimit the field of inquiry, and thereby to give
direction to subsequent observational and idearional operations
The traditional A and E propositions represent the hmuts within
which alternatves fall, but the fact that both may be imvahd
proves that they do not do more than that As contraries, they
represent, then, not conclusions bur the results of a prelunmary
survey of the total problematic field, the survey being made to
circumscribe the ficld within which further determinations must
occur A process of groping reaches 1ts ial terminacion when
we can state the extreme boundaries within which a solution must
be sought

We have, then, the following logical situacton (1) On the one
hand, the field of possible propositions must be bounded or else
mquiry will roam all over the lot. This delimitation 15 effected
by means of contrary general propositions (2) On the other
hand, when the strictly funcrional nature of the proposinons
having the relation of contranety to each other 1s overlooked,
these delimtng propositions are supposed to exhaust possible
alternatives  Then the ngid rype of Either-Or reasoung results,
a type which 1s common mn thought about social and moral
issues  Euther “The Individual” or “Society” as a fixed entiry,
erther freedom from all restraint or coercion from without, either
the bourgosic or the proletanac, erther change or the unchanging;
erther the continuous or the discrete, and so on  Only when the
strictly functional nature of contrary propositions 1s seen do we
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escape from the unending and inherently endless round of con-
troversies generared by this mode of thought When their func-
tional and mstrumental nature 1s percewved, they are seen to be
necessary, but necessary only because they set the boundanes
within which a set of more determinate disjuncuve alternatives
are to be sought for They are funcuonal directives for further,
more discnminatng, determinations o

In logical theory, the rigidity and hence apparent finality of
contrary propositions 1s often enforced by use of symbols that
have no meaning or content of therr own A and Not-A are, for
example, such symbols These purely formalistic contranes can-
not posstbly have directive force  For if, say, “virtue” be assigned
to A as its meaning, then Not-A4 includes not only vice but trian-
gles, horse races, symphonies and the precession of the equinoxes
Since the time of Arstotle, the nugatory nature of “mfinitation of
the negatve” has been generally recogmzed What has not been
so generally recognized 1s (1) that failure to recogmze the mter-
mediary function of contrary proposition tends in the direction
of infimranon, and (2) that any purely formalisuc ether-or formu-
lation of contraries (such as A and Not-A) elimmates reference
to any umverse of discourse and, hence, when any value 1s assigned
to the posiuve expression, renders the negauve wholly inde-
termunatc  Nevertheless, the mstutution of opposites 1 hypo-
theucal form, when wmterpreted as a means of fivmg the hmnrs
awithm which determumate disjunctyve alternatrves fall, 1s a necessary
preparatory logical procedure

II' Subcontrary propositions of the form “Some are and
“Some are not” may bath be valid while one must be valid, when
they are determinate  “Some marine vertebrates are cold-blooded”
and “Some are not” are subcontraries both of which are now
known to be valid, The phrase “are now known” 15 related to

®The dilectic of thests, antithesis and synthesis recogmzes that the imnal con-
tranes are not final  Buc it suffers from the logical vice of supposing that the
“synthesis” grows direcrly out of the conrraries, mstead of from determmare mn-
quiries which the contraries indicate  In sciennfic mquury, thesws and antithesis are
never treated as gencratng a synthesss  For example, the relationship berween
“heredity” and “en\ironment” as conrraries sets an important problem, as at one
time i physics a problem was set by the relauon of centrifugal and centriperal
“forces™ Bur the scienufic problem s handled by means of analysis of the
subjecr-matter of these highly general terms into specific conditions, nor by
manipulation of the conceprs

7
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the clause i the previous sentence “when they are determmate ”
The formal logical relation mvolved s, 1n other words, a form of
existential contents determmed by observation However, like
any form, 1t may be abstracted, while the abstract form has logical
meaning only m 1ts possible application to matenal contents  As
far as mere form 1s concerned, both of the proposiuons cited might
be mvalid For apart from what 15 existentially determined, the
valid proposition might be “No marme vertebrates have blood ”
Only because a conjunction of the trais of possessing a spinal
column and possessing blood has already been established, are the
propositions subcontraries

Subcontraries are more determinate than conrtraries but are still
mdeterminate as compared with final judgment For fully de-
terminatre proposiions regarding the subject-marter m question
would be “All marine vertebrates marked by-such-and-such trats
(say, bringing forth young alive and breathing with lungs) are
warm-blooded” and “All marine vertebrates having such-and-such
other differennal trais are cold-blooded ” If they were final and
complete, subcontrary propositions as logical forms would be even
more slovenly than contraries As a matter of fact, however,
they record the results of observation i such a way as to provide
facrual darta thar set a definite problem  The subcontrary proposi-
tions cited represented the state of zoology at a given date when
the discovery of two kinds of marine vertebrates, marked off by
differences n quality of blood, definitely set a problem, namely,
the problem of discovering the conditions in which some marine
amimals are of one kind and others of another kind It did so
because of a muterial postulate, namely the postulate that blood
plays such an mmportant role 1 ammal hfe that a difference wirh
respect to 1t 15, to a high degree of probability, bound up with
other mmportant characteristics  Propositions marked by “some,”
affirmative and negative, thus present the results of a relatively 1n-
complete empirical state of mquiry, where “empirical” means a
valid statement of results of actual observation without msight
mnto the conditions upon which observed traits depend The de-
pendence of valid conclusions in existential matters upon facrual
observation shows that such propositions, while not final, represent
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a definite stage 1n the conduct of mquiry and perform a necessary
office n carrying 1t forward to a conclusion

Inquiry with respect to light 1s at the present ume mn this
stage There are grounds for holding that “Light in sosme respects
15 a radiant phenomenon and 1n Somre respects 1s not, beng cor-
puscular”  Granung the adequacy of the observations upon
which these propositions rest, no one will deny that they mark
a scientific advance  On the other hand, few would contend that
scientific inquury can be content with these propositions as final
They nstitute a definite problem for further mnvestigation Under
what conditions 1s ight vibrarory and under whar conditions 1s 1t
discrete?

II The discussion of subcontrariety leads up to the conception
of subalternation If it has once been determmed thar 4!/ marine
vertebrates marked by a spectfied conjunction of traits are warm-
blooded, the so-called subaltern that so7ze such animals are warm-
blooded 1s trrvial  Reference to the general proposition may serve
upon occasion as a reminder to some person who 1s temporarily
forgerful, bur it has no logical force Suppose that inquiry at a
certamn stage has determuned only that 1n the case of a shipwreck
some passengers have been saved and some lost  Suppose further
mnquiry determines specifically the names of all who are saved and
all who are lost In the latter case, 1t 1s silly to recur to the
weakened form “some” when the tabulated list of all of cach kind
15 at hand  The name of any given person must appear mn one
list or the other  About a specified person there are no alternatives

The real function of the proposition of the form of some 15 1n
the opposite direction from that of the traditional table Instead
of movement from “all” to “some,” there 1s a reaction from some
into all  Ar an early stage of mquiry that “some” are saved indi-
cates that perbaps “all” on board have been saved At the stage
when the inquiry 1s completed, the transition 1s from the mdefinite
“some” of “all” who were on board, to all of a specified group
In a strictly empirical proposiion (in the sense of “empirical”
defined above), there 1s no difference m logical form between the
proposition “All cases so far observed are such and such” and the
proposition “Some cases out of all existential cases, past, present
and future, are such and such” The logical sense of both ln-
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guistic forms 1s “Perbaps all cases are such and such” When the
conditions under which phenomena are such and such have been
exclusively determined (through a set of affirmative-negative prop-
ositions) then a general proposition in the form of a law 1s possible
Whenever conditions are such and such, consequences are such
and such ©

IV The foregomg analysis has one mam purpose, namely to
mdicate, on one side, that when afirmauve and negative proposi-
tions are taken to be final and complete (as they must be when
their operative connection with the progressive conduct of inquiry
15 1ignored) the forms m question are mechanical and arbatrary,
and, on the other side, to mdicate chac when their functional ca-
pacity 1s taken imnto account the relations of contrarety, sub-
contrariety and subalrernation mark definite stages m the advance
of mnquiry roward a final warranted judgment These considera-
tions comie, as 1t were, to a head in the case of contradictory propo-
ations, those that are such that if one 1s valid, the other s
mvalid, and if one 1s invalid the other 1s valid In the tradirional
square of opposition this relation of conrradiction 1s symbolized by
the diagonal lines from the general affirmanve to the neganve
particular (some, meaming one or more) and from the general
negatve to the affirmative particular Formally speaking, 1t 1s
certamnly true that the proposition “all men are white” 15 contra-
dicted 1f a single case of a colored person 1s observed, while the
propositon “No men are red” was negated as soon as the first
North American Indian was encountered

But the essential logical pomt here 1s that the general (affirmative
or negatve) 1s negated not by the indetermimnate “some” but by the
determmate singular  “Some” 1s logically erther excessive or de-
fictent It 1s excessive, 1f a singular case has been detcrmined (not
m fact an easy matter), 1t 1s defective, if “some” 1s undersrood m
wrs strict logical force, namely, as an indication of a possibiliry, of
the form “may be” or “perhaps ” The fact that a given I or O
proposition may be mnvalid 1s enough of wself to prove that it can-
not contradict mn any strict Jogical sense a general proposition of
the opposite quality The proposition “Some men are not white”

®The difference between the two lunds of general propositions m both of
which the word 2/l may appear 5 discussed i Chap XFH
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mdicates that an object may be colored and yet be a human being,
or 72ay be a human being and yet not be white We are famuhar
with the warning agamst vague generalities The warnung 15 de-
cidedly relevant at this point  “Some,” 1f unspecified with refer-
ence to singulars, 1s of the nature of a vague generaity If 1 25
specified, then it assumes one of two forms “Such and such
determimate singulars are of a given kind,” which negates a general
proposition that “all are of some other kind”, or, stull more deter-
munately, “All singulars marked by specified traits are of a certam
lund ” In ether case, it 15 not an indeterminate “some” which
contradicts the general A or E proposition

As has already been indicated, the proposition about a number
of (or some) singulars bemng such and such sets a problemr It
suffices to negate a general proposition of the opposite quality
But the negation 1s 1 so far incomplete or indetermmate It does
not of itself establish a vahid, universal proposiion It warrants
a contradictory umwversal only when two logical conditions are
satisficd (1) Determmnation of a set of alremmative disjuncrives
as exhaustively as possible, and (2) determmation of the differen-
ual traits which are evidential signs of one and not another lind
At a given stage of scientfic inquiry, an exception is discovered
to some previously accepted generalization If careful inquiry
substantiates the authenticity of the exceptional singular, then the
generalization 1n 1ts previous form 1s certanly megated But no
scientific inquirer would suppose for a moment that this negation
was equivalent to establishment of a valid universal proposition
The question at once arises as to the exact conditions under which
the exceptional and negative case occurs  As soon as this 1s done,
we have amother generalization “All cases marked by certam
trais are such and such” In short, the discovery of singulars or
a singular that negates a generalization 1s but the antecedently
conditioning means to further mquirtes The proposition 1n
which 1t 15 embodied 1s not final or complete, for 1t functions as
occasion and stimulus of further inquiries with view to determn-
ing bow and why the exception occurs  When these inquiries are
satisfactorily concluded, then and only then do we have a final
proposition, which takes the form of a new general proposition

In no case of conrrolled inquiry 1s a flat negation of a generaliza-
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tion taken to be final If 1t were so taken, a former generalization
would simply be abandoned and that would be the end of the
matter. What actually happens 1s that the prior generalizanon
1s modified and revised by discovery of the contradictory mnstance
Certain data discovered by using the Emnstemnian theory of rela-
tvity contradicted the Newtonan formula of gravitation  If such
negauons had the imdependent and final logical status attributed to
them by tradinonal formalistic logic, either the Newtonian for-
mula would have been declared mvalid and the matter would have
ended there, or else the observational data would have been de-
clared false and impossible because they contradicted the general
proposiion  Even in the cases in which an exception turns out
to be apparent rather than actual, the older generalization 1s not
simply confirmed, bur gams a new shade of meaning because of
its capacity to apply to the unusual and seemingly negative in-
stance It 1s 1n this sense thar “the exception proves the rule ”
The logic of the contradictory relation of propositions thus af-
fords a crowning proof of the functional and operatve import of
affirmative-neganive propositions Nothing 15 more imporrant 1n
mnquiry than mstitution of contradictory propositions  Smce one
must be valid and the other invalid, they are determinate m a way
in which contraries and subcontraries are not But if the tradi-
tional theory were sound, mquiry would have to stop right there
There would be no ground upon which to decide which one of
the two 15 valid and which 15 invalid  Those who prefer to trust
to the “evidence of the senses” would hold that the generalization
had been proved false Those who distrust sense and exalt “rea-
son” would be inclined to reverse the conclusion and hold the
sgulars are not “really” what they seem to be Institution of
contradictories i the actual procedure of scientific Inquiry 1s
crucially mmportant just because 1t does 7ot adopt the canons of
any theory that males contradictones final and complete In the
conduct of mmquiry, mnstitution of a contradictory negation 1s
treated as a step n the contmuation of inquiry towards final
judgment  The final effect 15 to revise the generalization reached
in eatlier mquirtes  Through this modification a generalization
becomes applicable to both the old evidential material which sup-
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ported 1t and to the new evidential material which contradicts
the earlier generalizations

The original Anstotehan conception of affirmation and nega-
tion at least corresponded to what was supposed to be the onto-
logical nature of the objects to which affirmative and negative
propositions apply — The functional conception here advanced
denues that affirmative and negative propositions have a one-to-one
correspondence with objects as they are  But it gives them the
operative and mnstrumental force of means of transforming an
unsertled and doubtful existential situaion mto a resolved de-
termmate one The modern theory, derived, as has been sad,
from the attempt to retain forms after their material or existential
content had been abandoned, 1s grounded in nothing and leads
nowhere It 1s formal only m the sensc of bemng empty and
mechanical In neither reflects existence alrcady known nor for-
wards inquiry mnto what may and should be known It s a logical
vermiform appendix

In view of the fact that the metaphysical problem of the One
and the Many has at various umes had a very considerable mflu-
ence upon logical theory, it may be approprate, m concluding
this chapter, to say a few words on that topic as it affects logical
theory Unmity, or what 1s termed The One, 1s the existential
counterpart of the product of operations which, by mstitution of
agreement of different contents in evidential force, establish war-
ranted 1dentines  Negation, on the other hand, discriminates and
produces differences  The latter when hypostatized constiture the
Many The problem when approached from the logical side 1s
one of operations of unifymng and discrimmating  These oper-
ations have of course an existential basis and marrx Integration
and differentiation are biological processes foreshadowng the logi-
cal operations just mentioned They are themselves prepared for
and foreshadowed m physical processes of conjunction and sepa-
ration  The msoluble problems which have led to speculative
metaphysical constructions about the One and the Many arise
from making entities, expressed 1 nouns, out of processes and
operations properly designated by active verbs and adverbs



CHAPTER X1

THE FUNCTION OF PROPOSITIONS OF
QUANTITY IN JUDGMENT

N TRapITIONAL formal logic, the topic of quantity of propos-
uons follows after that of quality The traditional theory,
applying to proposittons with respect to both quality and

quanuty, holds that propositions are capable of nterpretation on
the basis of both extension and intension In the former case, a
proposition 1s of a relation of classes, in the larter, 1t states that
members of a specified class are affirmed to be marked by a speci-
fied attribute  As applied to quantity, mn extensive mnterpretation
a proposition declares either that a class a5 such 1s contained 1n
another class and then 1s general 1n quanuty, or that some unspeci-
fied portion of 1t 1s so contamned, and 1s particular 1n “quantity »
When read m intenston, a proposition states etther that a7y mem-
ber of the class has a certamn “atrribute” or that some unspecified
portion of 1t has a gwen attribute  Thus, the “general” proposi-
uon “All men are mortal” means either that the class #7en 15 con-
tained as a sub-class i the class #2ortals, or that any man whatever
has the artribute morzality In any case, quantity, so-called, 1s
according to this doctrine marked by the two forms all (none, not
any) and some (some-not), a distinction which, 1 combmation
with that of the affirmatve-negative yields the four forms of
A E I O propositions  The shightest mspection thus reveals that
the distinction or form called quantity 1s, 1n fact, that of the
defimte class and an mdefimite part of a class

The extremely restricted conception of quantity involved in

this theory hardly needs to be pointed out—restricted, that 1s, 1n

comparison with propositions of common sense and of science

which have quanutative marks In common sense, there are
199
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“quantifications” such as few-wmany, more-less, little-much, great-
small, while “‘some” rarely appears except at an 1mtal stage—as,
for example, m such sentences as, “Well somebody has been here
anyway,” or “At all events, some beggars are honest” More-
over, even common sense propositions of quantity express results
of measurement, as in the tables of weights and measurements
that are in use 1n trade, industry and the crafts “One cup holds
half a pint, the suit cost §25, the plot of ground has an area of an
acre, etc.” No scient:fic proposiion which records the processes
and results of observation and experiment 1s complete unless proc-
esses and results are stated 1n numerical form

The contrast of such propositions with those which are recog-
nized n formal logic as marked by the form of quanuty 1s so
great as to demand explanation  The needed explanation 1s found,
on one side, 1n the fact that m common sense and science, proposi-
tions about quanttative distinctions and relations are always means
to an objective end, not being final in themselves, and, on the other
side, 1n the face that a distinction which was material and necessary
in the Arnistotelian logic of science 1s now so irrelevant ro the con-
tent of science that when retained 1t 1s purely formahsuc, empry,
and irrelevant, equally to Anstotle and to common sensc and to
science  That the modern formalism 1s wholly alien to the thought
of Arstotle 1s seen 1n the fact that to him quanuty was accidental,
not essential  Hence 1t was the logical ground of distinction be-
tween umversal and partxcular propositions, bccause 1t was a
differenuial charactenistic of the particular over agamst the umiversal
m Nature. For him, 4/l meant whole, qualitauvely complete
Therefore, any proposition about the whole was zecessary Al
was neither collective nor #zerely general 1n logical force Hence,
strictly speaking, 1t was outside the domam of the category of
quanuty  For collective propositions are resolvable into a number
of singulars and are consequently particular, no matter how ex-
tenswve are the smgulars contained 1n the count

A merely general proposition 1s one which states that things
are so-and-so as a rule, or wsually, upon the whole, not a5 a
whole They too, then, fall in the category of particular proposi-
uons Necessity and completeness, conungency and mcomplete-
ness, are the inherent logical forms of propositions marked by all
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and some These logical forms were taken to be counterparts of
ontological properties For some modes of Bemng are, they have
Being 1n the complete sense of the word, they exst always without
variation or shadow of turning About such objects, propositions
are made to katholon. But there are other things which change,
they are and are not, they come mto Being and pass out of 1t Of
such objects, propositions can only be made to bekeston, or mn their
severalty since they are by nature severed and several Given
this cosmological and ontological framework, nothing could be
sounder and more comprehensive than the Aristorelan distincuon
berween 4ll and somie as ulumate forms of propositions

In such a scheme there 1s no special place for measurement and
determination of magmitude and degree  More or less 15 an 1n-
evitable mark of some things, knowing that fact, one knows all
that need be kzown about them Measurement may assist practi-
cal activities which deal with changing materials, but 1t cannot m
any case lead to demonstrative knowledge It 1s not necessary to
dwell upon the totally different situation which exists 1n the frame-
work of present science The scientific object, par excellence, 1s
a correlation of functional correspondence of changes There 15
no way m which to determimne the presence or absence of such
correlanions save by measurements whose results are numerically
stated Hence mn modern scientific cdntext, particular proposi-
tions as such are determinations of che material of a problem for
further mvestigation They are not final, for they are not as far
as “thought” can possibly go m respect to objects thar are
incomplete or partial by nature They are mitial n mquiry  The
retention, then, of particular propositions marked by presence of
the word some as a disunctive kand of proposion, 1s another
mstance of the formalization of a principle that once had matenal
significance and that had its own relative sciennfic justification
The task of logical theory 1s to bring back the theory of proposi-
tions that are marked by quantity into connection with actual n-
quiry

A begmming 15 made when 1t 1s pointed out that the connection
of quanutauve determmation with affirmation and negation 1s
not external and mechanical but 1s mtrinsic and orgamec  Neither
“quality” nor “quantity” can exist apart from comparison-contrast.
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Given the latter, propositions are marked both by qualiry and
quanoty  For purposes of discussion we must deal with one
aspect or the other separately, but the separation 15 made purely
for the sake of discussion It has no counterpart n the subject-
matter which 1s the ground and result of comparison The
connection of the function of eliminanon with the work of
comparison need not be gone over again  What 1s here significant
15 that all comparison 1s of the nature of measurement Compari-
son obviously mvolves selection-rejection, for objects and events
cannot be compared m toto  The positive import of this fact 1s
that 1n order to be compared, subject-marrers must be reduced to
“parts”, that 1s, to constituents that are capable of beng treared
as of the same kind or homogeneous To compare 1s to pair, and
things that are patred are thereby made commensurate with respect
€0 carrying out Some Operation I view

The only difficulty standing in the way of recognition of the
equipollence of comparison and measurement 1s the fact that the
results of many measurements are stated qualitatively, not m nu-
merical terms There s at the very outset a fundamental ambi-
guity mn the conception whole-part In one sense, 1t 1s entirely
qualitauve To be a whole 1s to be complete, finished, to be of
seamless quality throughout If parts are mentioned n connection
with such a whole, nothing separable and removable 15 denoted
The most familiar mstance of such “parts” are the organic mem-
bers of a living body If they are removed, they are no longer
what they were as living “parts” of the living organism, while the
lacter 1s no longer a complete whole It 1s not necessary, however,
to go to so-called organic relations to find instances of qualitative
whole-parts. In what 1s termed a sizuation, an immediate quahty
pervades everything that enters into that sitnation  If the situation
expertenced 1s that of being lost m a forest, the quality of bemng
lost permeates and affects every detail that 1s observed and thought
of The “parts” are such only qualitatively

The term “all” 15 still frequently employed i connection with
qualitatively unified wholes “It 1s not all of hfe to live,” “All flesh
15 as grass which roday 1s and tomorrow 1s cast into the fire,” “It
1s all gone,” “The fire 1s all out,” “All the mvired guests have now
arrived” n the sense that the gathering 1s now complete—not m
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the sense of an enumeration The quantitative meaning of whole-
part s, on the other hand, either that of a collection or of an aggre-
gation of homogeneous units such that the whole i question has 1ts
magmitude or amount determined by counting comprised umts
There are cases of comparison-measurement which lie between
the two lmmits set by the strictly qualirative and quanurauve
wholes Common sense propositions marked by more-less, by the
so-called comparative degree, as hotter-colder, taller-shorter, many-
few, much-httle, etc, are of this category They represent meas-
urements, but not measurements carried to the pomt of numerical
determmation It 1s these intermediate cases which tend to ob-
scure the connection of comparison with measurement

From these introductory remarks, discussion proceeds to con-
siderauon of proposiions marked by quanutative rerms (1) to
indicare more explicitly their connection with comparison, (2) to
indicate their operational and intermediate force i determination
of final judgment, and (3) to indicate the various logical forms
they assume The first topic 15 mtroduced by noung that the
situation which evokes inquiry and which mduces the formaton
of propositions as means to 1ts final determination 1s mdetermnate
for the reason that, as 1t stands, 1t 1s both too wide and too narrow
to provide the data that signify and that test proposed methods of
resolunon  The mdetermmate situation 15 both deficient and
redundant  I'hmination of what 15 superfluous and obstructive
and provision of what 15 lacking with respect to evidential ca-
pacity, are indispensable  The satisfaction of these requirements
through the funcuon of affirmation-negation has been dealt with
But redundancy and deficiency are also quantitative concepts in
a quasi-quabitanve form  What 15 termed 1 logic the undistrib-
uted smddle 15 an mstance of a too great width of subject-matter
which incapacirates 1t to serve as ground, so also 1s the fallacy of
affirming the antecedent because the consequent 15 affirmed

The rule that from two particular propositions nothing can be
inferred 1s on the other hand a warning that material 1n hand s
too narrow to warrant a grounded inference It 1s in effect a
statement of the need for supplementation In examples used 1n
standard texts, the fallacies which result from too wide and too
narrow subject-matter are readily detected, because they conecern



204 THE STRUCTURE OF INQUIRY

materal already cooked or loaded In actual mquiry a large part
of the task 1s to determme just what subject-matrer needs to be
eliminated and provided and how It required, for example, two
centuries before the too great width of Newtonian conceptions of
space and tme was detected, and 1t took inquiry much more time
than that to discover the narrowness of the ancient conception of
atoms and corpuscles that unfitted 1t for scienufic use The
only methnd for modifying subject-marter which 1s indeterminate
because of overlappings and because of msufficiency 1s the weight-
ing secured through measurement

Measurement, as has been said, assumes at first a qualitauve
form Propositions marked by such words as mmch, hittle, few,
many, a whole lot, scanty, abundant, small, great, high, low, etc,
etc, express measurcmenc as far as they go  For there 15 nothing
which 1s wmch, hitle, etc, absolutely or by itself Moreover,
these determmnations not only mvolve comparison but they also
mvolve the seans-consequence relation  There 1s too much or
too lirtle for a specified end, not per se, “I should like to buy that
arucle but I haven’t enough money”, “Some people m this country
have too much money for their own good and for that of the

country ” The begmnng of the formanon of a balance sheet m
such cases takes the form of subcontrary propositions  “Some
money 15 at hand and some 1s not” “Everybody needs some

money, but no one needs 7zore than a certain (not definttely speci-
fied) amount” Such propositions have rudimentary quantifica-
tions, but the quanntities involved are sull predominantly quahitative
Measurement or comparison becomes definite by means of count-
g and summung units  Then we have a whole-of-parts i specifi-
cally quantitanve meanmngs of this term  Much becomes how
much, many, how many

It 15 not, however, to be inferred that m all cases qualitative
measurement 15 so defective that, in order to be adequarely de-
terminate, 1t needs to pass into numerical measurement  For ex-
ample, a painter at work upon a picture may decide that there
1s not enough red 1n a certain part of the picture to give the desired
esthenc effect  He deterrnines how #mch red should be added
by “intmition” and tral, stopping when he gets the qualitatvely
unufied whole he 1s after. He appraises or evaluates the amount
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needed on the basis of a net quahtauve outcome, not by weighing
a pigment upon a scale having numerical indices Were the case
one of regulated economical ndustrial production, the weighing
of amounts would certamly take the form of numerical determna-
tion In most moral as well as esthetic final judgments, qualiranive
measurement answers the end to be reached Insistence upon nu-
merical measurement, when 1t 1s not wherently required by the
consequence to be effected, 1s a mark of respect for the ntual of
scientific practice at the expense of 1ts substance

In the case of both qualirative and numerical measurement, some-
thing has to be taken away and something added In this sense,
measurement 1 qualitative terms, szore, less, emough, etc, ap-
proximates the quantitative part-whole relanon  The difference
between the two cases concerns the method and criterton of
measurement, not 1ts presence or absence The nature of the end
to which measuring 15 rclative deterrmines both criterion and the
method employed It 1s as absurd to msist upon numerical meas-
urement when the end to which the quanutauve proposition 1s
relared as means to consequence 15 qualitative, as 1t 1s to be content
with qualitative measurement (which 1s then guess-work) mn the
case of other ends-in-view

In the case of the painter, the intended end s the picture as a
qualitative whole More of this color and less of that 1s therefore
capable of measurement by direct qualirative observation  More
red here affects not just the spanal part of the picture i which 1t
1s applied but the picture as a whole, other hues and shades are
made qualitatively different by s application In the case of a
medical prescription, on the other hand, too much of an mgredient
may change a medicine mto a poison and too Little may render it
medically innocuous  Numerical measurement 1s then demanded
by the end to be attained It 1s ulumately the nature of the prob-
lern 1n hand which decides what sort of comparison-measurement
1s required 1 order to obtam a determunate soluton  There are
some persons who deplore the reduction by the scientist of all
materials to numerical terms on the ground that i1t seems to them
to destroy value which 1s qualitative. There are other persons
who 1nsist that every subject-matter must be reduced to numerical
terms Both are guilty of the same logical error Borh muss the
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logical meaning of measurement, which 1s determined by the in-
strumental reference of quantified propositions to an mtended ob-
jective consequence  Both take propositions as ulumate and
complete, when, n fact, they are mnrermediate and instrumental

That one mportant difference berween common sense and
science 1s constituted by the tendency of the former to be satisfied
with measurement that 15 dominantly qualitative 1s obvious For
practical ends 1t 15 enough to speak of a big crowd, or of the room
growmg warmer or colder, the day becoming brighter or duller,
etc, whereas to satisfy the demands of technology, business, and
science numerical comparisons are required The box-office, for
example, wants to know just how large or how small 1s the “crowd”
in the theater, the careful householder wants a thermostat to keep
variations of temperature within defimite himuts, the worker 1n the
laboratory has to measure numerneally just how much of each
material and of each form of energy 1s mvolved in production of
the phenomenon he s studymg Al cases, however, whether of
common sense, technology, business or science, explicitly reveal,
when they are examuned, the means-consequence relation, thercby
disclosing the intermediate nature of propositions of quantity as
mstrumental m determunate resolution of an otherwise indeter-
mnate situation

It 1s often said that the conceprion of quantity rests upon com-
plete indifference to quality On this ground it 15 claimed, par-
ticularly by logicians of the 1dealistic school, that the concept of
quantity so abstracts from the “real” world as to represent a low
grade of “thought” This view 15 based upon falure to realize
the operational character of propositions about quannty, whether
extensive or mtensive But the nouon of indifference to quahty
15 also exposed to radical musconception For the correct state-
ment 15 that propositions about magnirude are based upon an
underlymg pervasive quality, and are indifferent only to differ-
ences withm this basic quality, that is, they are indifferent to those
qualities and only those qualities within the basic quality which are
wrrelevant as means to the consequences to be established If, for
example, a person 1s trying to frame a proposition about the num-
ber of sheep he owns or the area of the pasture m which they
feed, he neglects qualitative differences that mark off mdividual
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sheep from one another and qualitanive differences n differenc
portions of the field in which they feed But he has to observe the
qualiry 1 virtue of which objects are sheep, or else he will count,
say, dogs and stones He has sunilarly to observe the quality n
virtue of which grass-land 1s of the kind 1t 1s  The logical import
of this commonplace remark 1s chat it indicates i general (1) che
control of propositions of magnitude by the quality of the situation
to which the problem of inquiry 15 relevant, and m especial, (2) the
importance and logical nature of limuts

The first point has already been sufficiently emphasized* The
mmport of the second pomnt 15 at least suggested by the negative
fact thar the presence of limits mn all counting and measurement
that have existential reference (and 1t 15 only proposiuions having
such reference that are under discussion) affords a complete an-
swer to the objection brought by idealistic logicrans against the
validity of such propositions viz, that they necessarly mvolve a
regressus ad mfimium  Stated positively, all such measurement
(including the case of enumeration) has 1ts lumuts set, on one side,
by the problematic subject-matter 1n hand and, on the other side,
by the definite resolution which inquiry undertakes to effect
These considerations determme the meaning of the determinate
all and of the indefinite some  They also fix the difference be-
tween two lunds of collecuve propositions m each of which the
word all appears “All the books on that shelf are novels”, “All
the guests have arnved”, “The nde 15 all in or all out”—that 15, 15
high or low, “The 1ron 15 already soft enough to work”, “The
bowl 1s full of as much warter as 1t will hold” In the last three
cases qualitative wholencss predominates, though the propositions
are certamnly dependent upon comparison and involve measure-
ment In the first two cases, there has to be observation of each
singular 1 order to warrant the propositions made though not 1n
rhe later propositions

Nevertheless, there 1s an aspect of torality mvolved and hence of
mherent objective limitation 1n each nstance The propositions
are not collectrve 1 the sense of mere aggregates of enumerated

T 15 sufficienr, however, to negate the idea that a scientfic Froposmon 15
merely a2 numerical-mdex, to the exclusion of any symbol having reference to the
qualicative
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unuts The shelf 1s full of books of a lund, the quota of guests 1s
complete Al in some other propositions has sull a third meaning,
and this meanung, 1n spite of the word all, relegates the propositions
1n question to the category of the particular form  “All of the
beans i this bag which have so far been examined are white ” “No

erson who has as yet entered the hall 1s an acquamtance of mine ”
“Alrogether the stamps in this collection number 874 In such
mnstances, the enumeration of singulars does not determine a hnut
nor yet even indicate that a limic has been reached, there 1s no
inomacon that anythmng having entrety 1s exhaustvely deter-
mined For logical purposes, the first proposition 1s equivalent to
the proposition ‘“some beans mn this bag are white, and perbaps all
are,” the probability depending upon the number examined 1n 1ts
ratio to the total number 1n the bag—the latter secring a qualitative
hmit  Confusion arises when applicauon of the word collective
to such propositions 1s used to assimilate them, n logical theory, to
collections i which a hmut 15 reached or set  That a regiment
consists of so many companies and each company of so many
men 15 a collective proposttion m a very different sense from a
proposition about the number of boolis 1n a library or the number
of stamps 1n a “collection,” just as the proposition that “this room
contams so many cubic feet” 1s different 1n form from the propo-
siion “this sand pile conrams so many grams of sand” The dif-
ference will hereafter be noted by calling only the former col-
lective, while the latter will be called aggregative.

The distnction that has been drawn bears directly upon the
status of propositions in which some 1s exphcitly present  We may
recur to the dlustration m the last chapter regarding persons on a
shipwreciced vessel, placing the emphasis now not upon affirma-
tion, bur upon some “are saved” and some “are lost” The affirma-
tion “Some are saved” and the negative proposition “Some are not
saved” are clearly indeterminate, the mdeterminacy 1s manifest 1f
we suppose that 2 person having a friend on board 1s solicitous
about his friend’s fate  Unul smrgulars are determined and then
gathered together m a proposition that reaches an objective limut,
the propositions cired refer to 1ndeterminate aggregates When the
needed operations are performed we have a collection that 1s other
than aggregative  “All the following persons (defimutely specified)
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were saved and all the following named persons were lost ” There
1s now a double qualirtative limitation  There 15 the qualitative limit
of completion set by the total number of persons on board and by
the quality of bemng lost or saved

So far 1t has been shown m what sense “all” 1s the mark of a
quantitative proposition, differentiating such a proposition, (1)
from mere aggregates (which m their indefiniteness do not differ
logically from propositions i which “some” appears), and (2)
from the “all” of non-existental propositions (such as “all triangles
have the sum of their angles equal to nght angles”) which, when
valid, are mecessary propositions, and (3) from “all” m such
propositions as “All men are mortal,” where all applies to each and
every one of a specified kind although the singulars are not
capable of enumeration That “all” has these four meanings 1s a
warning aganst using words as a clew to logical form apart from
their context mn mquiry

I now come to the topic of measurement by enumeration A
measured collection 15 1dentical with the kind of collection just
said to have the property of totality in contrast with a szerely num-
bered aggregate In the latter, subject-matter sets no lumts, and
consequently fails to prescribe a whole Measured collections 1n-
volve (1) limits from which to which, (2) somethung specified as a
unit for counting, and (3) progressive accumulation of these units
until the limit ad querns 1s reached  The word accumulation as here
used mvolves something different from the aggregation found mn the
merely numerical set - When we measure the cubic capacity of a
liquid container the successive addition of units 1s cumulative be-
cause 1t progressively tends toward a it Even if we were able
to count the number of drops of water that are contained, we
should have ar most simply an aggregauon, as if 1t just happened
there are so many drops—no less, no more

The cumulative aspect 1n genume collective propositions signifies
that such propositions depend upon some principle of arrangement
or order which 1s derived from the mvolved means-consequences
relation  Suppose, for example, that there are a number of ship-
wrecked persons m a boat The number 1s definite, and there 15 2
definite amount of food and water on board, and the distance from
land 1s also approximately known The length of stay on board,
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the distance from a ship that might rescue them, weather-condi-
“tions, etc, are, however, indeterminate, depending upon con-
ungencies that cannot be accurately determmed Food and water
are measured not just for the sake of enumeration but as a means of
allotment, of distribution Were there a store of food and water
at hand that would last beyond the remotest date that could be set
for rescue there would be no pomnt in measuring. In the Garden
of Eden 1t may be presumed that waste and stringency were both
impossible  And 1n a similar situation no end 1s served by proposi-
tions as to quantwy But in cases of excess and deficiency, de-
termuined to be such by reference to an end to be reached as a
limit, apportionment 1s necessary if conduct 15 to be mtelligent
Allorting, metng out, mvolves a principle of distribution, and this
principle controls the subordinate operation of counung  There
must be enough if the end 15 to be artamed and just enough 1n
the interest of ecconomy and efficiency

The ilustrations have been taken from the field of common
sense, of situations of use-enjoyment In this domain, control by
the qualitative 1s most clearly evident Indeed, as was indicated
earlier, common sense propositions of quantty are likely to be
themselves semi-qualitaive  Emergence from this state was
probably a slow historic process, being produced by exigencies of
technology, exchange and science  The word few, for example, 15
dertved from a root meaning poor, many from a root meaning
abundance, fullness While physical science depends upon meas-
urcment by means of enumerated homogencous unuts, 1t 1s equally
true of 1t that counting 15 for the sake of measurmg and that
measuring 1s controlled by the problem set by some qualitarive
situation, as one limit, and the objective consequence of a resolved
situation as the other it Mere countng and mere measuring are
childish (that 1s, immarure) imitations of scientific procedure

The homogeneous units that are required for numerically de-
terminate measurement arc fixed first m the case of bodies ex-
tended m space An object thac fills a span or swetch can be
readily marked off into sub-spans or sub-stretches of approximately
equal extent Enumeration of these smaller intervals as units
measures the extenr of the larger body The span of the hand, the
pace n wallung, were presumably the first such units evolved A
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string can be doubled and redoubled and knots made ar required
pomts By the use of a sting knotted at approximately equal
intervals notches can be cut 1 a stick, and the stick placed agamst
some object The length of the latter 15 measured by counting the
number of notches 1n the superimposed rod as far as its extent and
that of the object have the same ends or lmits The relatvely
qualitative Jong and short are refined mto terms of so long or so
short  Until the nise of geometry, however, the problem of com-
plete reduction of the qualitative to quantitative relation was not
solved—or even seen to be a problem For the equality of m-
tervals of the string and rod remamed, after all, a matter of qualira-
uve appraisal since it was condiioned by direct sensory-motor
processes

The measurement of discrete objects 1s the case that on 1ts face
comes closest to being 7ot a case of measuring but of mere count-
ing  One counts the number of chairs in the room, the shepherd
counts the sheep m his flock, a man counts the number of bills or
coms 1n his pocketbook Buc if there 15 no end-in-view m the
counting (1n which case there 75 no measuring and weighing) such
counting 1s like that of children who, after they have learned to
count, count for the fun of it—and even then there 1s some
lumitng object, hike seeng 1f they can count up to a million The
shepherd counts 1n order to see if his flock 1s “all there”, if 1t 1s
increasing or decreasing, etc A man keeps track of his funds be-
cause he has something to do with them, etc More important 1s
the fact that mere physical separation 1s not the ground of count-
ing mn the cases mentioned, provided “mere” means apart from
consequence to be effected So-called numerical identity 1s not
something given to inqury but 1s determined z mqury A
book 1s the unit for one problem and purpose, a page for another,
perhaps even a word or a letter 1s the unit as means to another
end A Dibrary, a whole set of books, may thus be the unit that has
“numerical 1dentity ”  The materials that appear 1n propositions as
(numerical) 1dentities are determined, like all other identifications,
for and by operational use mn solving some problem

A derved but ultimately more important mode of measurement
has for s object increase and decrease 1n changes which ex-
istentially are continuous—imtensive as distnct from extensive
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quannty Thar a body 1s getung colder or warmer, 1s moving at
greater or less speed, (or general 1s tending toward a contrary
quality) are comparisons expressing vague qualitanive measure-
ments that can be made on the basis of ordinary observations The
problem of converting these qualitative estimates mto definite, that
1s to say, numerical form, mvolves overcoming difficuluies that do
not ewst 1n the case of extended magnitudes Continuous change
of quality does not lend 1tself to division into homogeneous units,
since by description the quality 1s continuously becoming heter-
ogencous to what it was  From the standpoint of the content of
Greek saence, with 1ts disparaging view of change, all that was
necessary was to classify the diverse kmds of qualitative change that
occurred, as from warm to cold, wet to dry, soft to hard, up to
down, and the reverse  In classic science 1t thus sufhced to say that
all qualities of sense-perception change berween opposite Limurs,
cold and only cold 1s that which becomes warm and so on  There
was no need for measurement and hence none for units by which to
measure

The concept of serzes 1s not found in Greelt science or logic It
did not appear until change was found capable of reduction, for
the purpose of insututing controlled comparisons, to motion, and
was thereby found capable of measurement 1n terms of homogene-
ous units of space and time  Then the theory of celestial mechanics
became for a me the model for all sciennfic descriptions and ex-
planations  The problem set to inquiry was that of translating con-
tinuous change of quality with which qualitative measurements can
deal only 1n terms of intensive degree (more-less, least-most) into
numbered extent, direction, velocity and acceleration of motion
correlated with numbered units of duration

The problem was met by devices which permutted continuous
qualitative change to be placed in funcuonal correspondence with
continuous extended stretches marked off into discrete homo-
geneous units that can be counted By the use of, say, a mercury
thermometer, changes n the mtensity of heat, which are not
directly comparable with one another, are rendered comparable
with fixed unuts of extension—fixed, that 1s, as far as other condi-
tons can be kept constant A numerical degree of temperature 1s
a unit or sum of units of heat or cold indirectly In tself 1t 1s the
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mterval between two lines on a scale in which there 1s a column
marked off on a glass tube containmng, say, mercury Change in
temperature 1s measured by counting the number of such intervals
and their fractional parts that are traversed by the enclosed
mercury during a given time—which m turn 15 measured by a
similar device in which the movement of an index or hand over a
number of equally extended intervals en a dial or face yields
cnumerable units  The device 1s practicable because of the “law”
of expansion and contraction of mercury, air or alcohol, with
changes of temperature, conditions of pressure being maintamned as
constant as possible The difference between wnedate qualities
of heat and cold 1s thus enurely eliminated, “absolute” or zero
temperature bemng the pont at which molecules cease to change
position or move The relanion, or ratio, of quahitauve changes
to one another 1s thus determined through a proportion of which
the other terms are the rario which changes of position bear to one
another *

All of three types of comparison-measurement that have been
discussed involve the operation of muatching In the first case, a
certam extent of a rod 1s matched agamnst an extenr of a piece of
cloth, side of a room, linear dimension of land, etc, etc. Measure-
ment 1n the second case 15 made possible because objects can be
marched agamnst other objects taken as symbols—such sounds and
marks, for example, as the numerals and figures one, two, three,
four, ecc A word sull 1 use, namely digits, suggests that the
objects counted were first matched against toes and fingers  Al-
though the latter are themselves existential, they are so when used
mn counting 1 the representative sense of sounds, and marks on
paper, 1n linguistic communication Toes and fingers a5 thus used
arc as symbolic as are the marks 1, 2, 3, 4, etc  In the third case,
changes in a continuum of change are matched against extended 1n-
tervals, like those upon a glass tube or clock-face In the first and
third cases alike there 15, 1n addition, a matching agamst symbols,
such as are charactenistic of the second case The use of linguistic
symbols, of number-narnes, 1s the invention which permicted quan-

2The numencal determination of intelligence quotients will, for example, be-
come scientifically significant m the degree with which rthey can be defimtely
correlated wich other specified changes By themselves chey sumply set a problem
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uty and number to become objects of independent or marhematical
mvestigaon  For the relations of symbols to one another 1n a
meanng-symbol system can be exammed on their own account,
independent of the relations existential objects and changes sustain
to one another’

Matching or correspondence mn some form 1s thus the basic
operation m all propositions in which determination of quantity,
having existential reference, appears  This fact explains the sense
i which number and magnitude are relational  The relaton 1n-
volved 15 complex  For example, suppose a stick 1s measured off
mto twelve equal mtervals It can then be affirmed that the rod 1s
twelve such intervals long and that each interval 15 one-twelfth as
long as the entire suck  But if the matter ended here, there would
be no measurement  The propositions are not only circular but
rrivial - The rod and us subdivisions become a #zcasure only when
applied to other objects so that the rod and 1ts mntervals are marched
against differences of mterval mn these other things  Unul a foot-
rule 15 used to measure other things 1t 1s not a rule, but merely a
suck that happens to be notched or Iined in a certam rather curious
fashion  Lven when one foot-rule or yard-stick 1s compared with
another, there 1s, as such, no measurement, but only a check upon
the accuracy of the measuring capacity of one or other or both

The standard meter 15 a bar of platinum kept under as constant
conditions of temperarure and pressure as possible m the cry of
Parss But if that were the whole of the story, the word meter
would not have the connectuon with measuring 1t actually has By
1sclf the bar 15 just a particular bar and nothing clse, 1t 15 neither
a standard of measurcment nor i1s 1tself measured It 1s 2 measurc
of length because (1) all other rods of a meter’s length 1n usc any-
where m the world may be checked by bang matched agamse 1t,
and (2) because, and only because, these other rods are themselves
used m marching still other thimgs  Itis just as true that the length
of the bar of platinum (or any other measuring rod) 15 derermined
by 1ts application 1in measuring cloth, walls, sdes of fields, etc,
as that the length of the latter 15 determined by companson with 1t

4 Sce, ante, pp 54, 110 Ducussion of the relauons existung among symbols as
such takes us our of the field of number and magmitude that have dircer existentnl
reference into the domam of marthematics Hence 1t 15 no part of the subject-
marter here considered It is taken up m Chap XX
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In short, when we apply the word measure to pounds, gallons,
yards, etc, ‘“measure” 1s an ellipuc expression for means of
measuring  Apart from opcrational use, the fact that pounds are
relanve to one another and to ounces and tons, has no measuring
mmport  Moreover, foot and yard are not measures just because
they can be matched agamnst such qualitative objects as pieces of
cloth (themselves qualitatively unlike); rolls of paper, boards,
roads, fields, but are measures because this latter matching enables
these other unhke qualitauve things to be indirectly compared
with respect to one another—just as, for example, marching dol-
lar bills agamst a bushel of wheat would be of trivial importance if
the matching of the bills agamst books, rallway travel, grocerics
and houses did not enable ndirect measurements or calculations to
be undertaken abour the vilues in exchange of these other things
relation to one another The neganon of quality or indifference to
it which 1s sometimes ascribed to quantiy and number (and a
ground made for their disparagement) 1s not final but, on the
contrary, positive means for controlled construction of new ob-
jects and institution of new qualiies  Just as a picce of paper,
enacred by law into legal tender, 1s a means for comparing values in
exchange of things quahtatively unlike, thus promoting and con-
trollng new transactions with qualitative objects—so science
renders things qualicatively unlike (as sounds and colors, pressures,
hight and electricity) comparable with one another, m such ways
that controlled wmterchanges are capable of being brought about *

What has been said has a defimte bearing upon so-called stand-
ards of value or more properly of valuation It contradicts the
notion that there are some entities that are standards “absolutely,”
that 15, m themsclves * In the case of the platinum bar mentioned
above no one would suppose that 1t 1s a standard measure of length
because of some mherent property of absolute length  But in
discussion of art, morals, economics and law 1t 1s a fairly usual as-
sumption that critical evaluanve judgments are mmpossible unless
there 15 a standard of values which 1s such because of its own m-

*The onrological hyposuzation of a method, an inscrumentality, of mquiry used
to effect objecuve conscquences, into something onrological, 15 the source of the
mechanistic meraphysics of “realiy ”

" This notion 15 a twin of the nouon of ends-in-themselves already criticised,
sec pp 167-8
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herent constitution and properties In economics it has been a
fairly common assumption that gold 1s a standard mcasure of the
value of other things because of 1ts own “mtrinsic” value This
idea appears almost always when paper money 1s demed the
capacity to serve as a standard  Instead of a comparison of the
capacity of gold and paper money to serve as standards on the
ground of actual consequences operanionally produced by their
respective applications in determining exchange, an alleged absolute
or “intrinsic” value m the case of gold 1s appealed to

In morals, 1t 15 2 common assumption that the fairness of particu-
lar actons cannot be determined unless there 1s some absolute
standard with which they may be compared The true and the
beautful are sumlarly hypostatized Bur in fact, we nstitute
standards of justice, truth, estheuc quality, etc, m order that
different objects and events may be so intelligently compared with
one another as to give dircction to actvites dealing with concrete
objects and affairs —exactly as we set up a platinum bar as a
standard measurer of lengths The standard 1s just as much subject
to modification and revision 1n one case as i the other on the basis
of the conscquences of 1ts operational applicanion  Belief 1n magic
15 not confined ro pimutive peoples  The superiority of one con-
ception of justice to another 15 of the same order as the supcriority
of the metric system to the moie or less haphazard set of weights
and measures 1t has replaced in scientific practice, although not of
the same quality

Yard and mile, ounce and pound, gill and gallon, are conceptual
meanings of the same general type as common scnse conceprions,
which, as we have seen, are relared to one anorher on socio-historic
grounds They are means of faciitatng and execuring all kinds of
soctal transactions with reference to use and enjoyment  The
metric system of measurements 1s rather of the type of the system
of symbol-meamings which 1s framed on the basis of inter-relation
and free translaability The propositions that result from their
application are still mstrumental, although to a different end, 1n
the latter case, that of facihitation of mquiry Conceptions and
principles that serve to measure or evaluate moral conduct and re-
lations are logically of the same kind, and should be so treated 1n
social practice
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It should be pomnted out, by way at least of anticipation, that,
according to the principle expounded, space and time are i science
not what we measure bur are themselves results of measurements of
objects and events, 1n the interest of objective determination of
problematic situations Thus fact has, in the context of present
discussion, definite bearing on the relacion of discrete and con-
tinuous magmtude, as these are found i propositions having ex-
1istential reference A unit of measurement 1s, when 1t 1s taken as
a umt of measurement, discrere But 1t 1s mternally continuous
whether 1t be a millimetre or a killometer What 1s taken as discrete
n one functional use 1s used as continuous 1n resolution of another
problem and conversely The same principle applies 1n proposi-
tions of temporal dates (discrete) and temporal durations (con-
tinmtics)  Even if there are, existenually, mdivisible discrete
pulses of change such that each change comes as a unitary whole,
nevertheless, (1) such pulses must have direction if they can be
used 1n derermination of change as contnuous, and (2) they are
units of temporal measurement only when they are taken and
used as means of companson and measurement  Direction 1s nec-
essary because it 15 required to effect that overlapping which 1s
characteristic of all gross and observed change, since the latter
could not arise by laying discrete pulses of change end to end

These unirary pulses 1f they exist are as qualtative as 1s the
bar of plaunum refcrred to They become units of magnitude
only as they are functionally employed to connect mnto a unified
scheme changes that by themselves are disparate and heterogeneous
Schematization of time as a straight line indefinitely extended mn
one direction may be useful for some purposes  But duration as 1t
enters into an existential (non-mathematical) proposition has the
thickness which 1s consttuted by overlapping of sequential changes
and by the fact that determination of any specific change re-
quires reference to changes occurring contemporaneously. To
say, for example, that a certan reign lasted from 1800 to 1830
would have no mearung 1if the interval m question had no other
content than this reign

It may be advisable to refer explicitly to the existential opera-
tions mvolved n comparison-measurements  In the matching char-
acteristic of common sense 1t takes the obvious form of scoring and
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tallymng, along with the acuvity of juxtaposing or superimposing
When the matching rakes place by means of number-names, the
names, even though they are but symbols, have to be pronounccd
or marked down, if counting 1s to be effected Counting 15 as
existential an operanon as 15 whistling or smging Calculations
in scientific work may go on 1n the head as well as they may be
written down on paper Butr symbols as symbols do not have
physical efficacy  They have to be existentially manipulated if
calculation occurs  The habit of ruling out the existential acts of
counung and calculation from the domamn with which logic 1s
concerned 15 simply another mstance of the systematic neglect of
operations, so characteristic of formalistic logic, a neglect which 1s
due to the ductrine that propositions are merely enunciative or
declarative of antecedent ewistence or subsistence

Finally, qualitative control of ewistential propositions of number
and magnitude 15 relevant to the difference between zmity and a
wmt Only that 15 unified or a umity which 1s a qualitanve whole
In the language employed earlier 1n this chaprer, 1t has members bur
1s not an aggregate nor a collection of parts  When a qualitanve
whole 1s mternally conflicng the pervasive whole affects the
quality of the conflict, just as a civil war 1s what 1t 15 because 1t 1s
disruption of and within a unity of a nation or people The con-
flict can only be resolved and a new qualitauve unmified situation be
produced by going outside the situation that 15 antecedently
existence 50 as to climinate some of 1ts factors and to mtroduce other
new factors  Hence the necessity of comparison-contrast, which
as we have seen 1s a name for the operations by which this elimina-
tion and introduction are effecred  Control of the operations
performed 15 exercised by the intent of production of a new
unified situation  Propositions are the means by which the intent
1s carried out  The means are economical and effecuve (as in the
reaching of any objective consequence) m the degree m which
comparison takes the form of measuring and weighing  Without
results secured by these operations, means employed ather fail to
bring about the intended end or they produce more than is in-
tended, thereby creating a situation that perhaps 1s more trouble-
some and conflicting than the onginal one which the means used
were intended to unify  Qualitative wholes as such are incom-
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mensurable, just because they are umiquely qualitanve But they
are the limurs or “ends” from which and to which propositions are
means  As such lmits they provide the criteria by which the
relevancy and force of propositions of measurement, qualirative
and quanutative, are measured



CHAFTER XlI

JUDGMENT AS SPATIAL-TEMPORAL
DETERMINATION NARRATION-DESCRIPTION

UDGMENT 1Is transformation of an antecedent existentally 1n-
determinate or unsectrled sicuation inro a determinate one
As such, judgment 15 always individual m a sense n which
individual 1s distinguished from both particular and singular, 1n
that 1t refers to a total qualitative situation  In this sense there are
no different lunds of judgment, but distingushable phases or em-
phases of yjudgment, according to the aspect of its subject-matter
that 15 emphasized’ In the opening statement ewstential trans-
formation 1s the point of emphasis Fwstennial subjecr-martter as
transformed has a temporal phase Linguisuically, this phase 1s
expressed 1n narration  But all changes occur through interactions
of conditions  What exists co-exists, and no change can either
occur or be determined 1n inquiry m 1solation from the connection
of an existence with co-cxising conditions  Hence the existential
subject-matter of judgment has a spatial phase Linguistcally, this
1s expressed m description  For purposes of analysis and exposition
the two phases must be distinguished  But there 1s no separation
in the subject-matter which 15 analyzed Whatever ewsts 1n and
for judgment 1s temporal-spanal  In a given proposition, either the
temporal or the spatial aspect may be uppermost  But every nar-
ration has a background which, if 1t were made explicit instead of
being taken for granted, would be described, correspondingly,
what 1s described extsts within some temporal process to which
“narration” applies

1The’tw0 previous chapters have mdicared, for example, thar “quantiry” and
“quality” in judgment must be disunguished in discourse but thar they cannot be
separated

220
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I I begin with consideration of that phase of the development of
judgment in which temporal considerations are dominant Their
simplest form 15 found n propositions about changmg present
existential subject-matter linguistically expressed through active
verbs in the present tense  Examples are such observations as “The
Sun 1s nising, 1t 1s growing brighter, the room 1s getting cold, he 1s
coming closer, the clock 1s striking, the fire 1s dying down, etc”
In such a proposition as, “He was here a few minutes ago but has
now gone,” the subject-matter 1s of the same kind, but the words
“‘was”’—"ago” and “has gone” make explicit a reference to the past
that 1s involved in the first set of sentences burt that 1s there a matter
of understood context For 1t 15 indispensable to note that a limit-
ing reference to both past and future 1s present 1n every existential
proposition  There 1s reference to a limit 2b quo and ad quem
Without this Iimitation, a change 1s not charactenized or qualified
No mere flux can be noted, appraised or esumated A change 1s
characterized 1n terms of direction—from something to something
“The sun 1s nsing”—rthat 1s, 1t was below the horizon, but 1s now
moving further and further above the horizon  Such propositions
as "It 1s sweet or red” state (as has already been noted) either that
something 1s becorming or has become a changed quality, or
else that 1t has the capaciry to change—to redden or sweeten—
something else

The pomnt just made has a fundamental mmportance for the
theory of the temporal and hustoric phase of judgment which may
not be apparent at first sight  For 1t signifies that the unitary
subject-matter of every temporal proposition 1s a round, cycle,
period, circutt, or hora  To judge 1s to render determinate, to
determine 15 to order and organize, to relate in defimite fashion
Temporal order 15 nstituted through rhythms which involve
periodicities, mtervals, and limits, all of which are inrer-involved
Absolute origins and absolute closes and termim are mythical
Each beginning and each ending 1s a delumitation of a cycle or
round of qualirative change A date, a moment or point of time,
has no mearung except as such a delimiration

That which exists 1s, as ewstent, indifferent to delimiration 1n
respect to beginnings and endings  There are no absolute origina-
tions or mutations or absolute finalities and terminations 1in nature
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The “from which” and “to which” thar deterrmine the subject-
matter of any parucular narration-description are strictly relative
to the objective intent set to inquuiry by the problemanc quality of
a given situation  Such an event as, say, daybreak 15 the mutial
limit of subject-matter in one problem, the terminal limit i an-
other, and an intermediate evenr m still a third problem—as, for
example, n a proposition about the diurnal rotation of the earth
Generalized measures of temporal sequences, (such as arc desig-
nated by the words second, minute, hour, day, year, century,
period, epoch) stand for kinds of cycles which, lile all measures,
are procedural means of furthering and directing the mnclusions-
exclusions (affirmanons-negations) by which determinate subject-
matter of propositions 1s mstituted *

Since every changc when it 15 subjected to mquiry 1s a round
or cycle of events whose begmning and ending are determined by
the inderermmate situation undergoing resolurion (and hence are
not absolute), every given change may be narrated in terms of an
indefimite variety of mcluded mimor events as incidents, eptsodes or
occurrences  To a layman a flash of lightning comes close to being
an 1solated 1nstantaneous occurrence A scicnufic account of 1t 15 a
narration of a prolonged history of which the flash 13 one mneident,
with the growth of scientific knowledge the tale becomes longer
On the other hand, a mountamn, which to the layman 1s a standing
symbol of permanence, 1s to the geologust the scene of a drama of
birth, growth, decay and ultmate death  Unless the difference
berween ewstential change as barely ewstennal and as subject-
matter of judgment 1s borne m mind, the nature of event bccomes
an mexplicable mystery  Event 1s a term of judgment, not of
exsstence apart from judgment The origin and development of
the Appalachian Mountain Range 1s an event, and so 1s the loosen-
ing and rolling of a parucular pebble on a particular ledge on a
particular foor-hull  There may be a situation i which the laccer
sort of episode 15 much more imporrant 1n judgment than 15 the
history of long duranon  as, for example, when a rolling pebble 15

2The above considerations have dcfinice bcaring upon the probability-function
of all ewistential proposiions  For scection of events as nitial and rerminal with
respect to solution of a given problem mvolves a risk which ean never be com-

pletely elimmnared It also has a definite bearing (taken up m Chap XXIII)
upon the category of causation
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the “cause” of a spramed ankle In the story of the cyclical
weathering of the mountain, the roll of the pebble would hardly
be an event at all, 1t would be but a specimen, unnoted mn 1tself, of
a kmd of thing that 1s significant only ez masse  An event s,
strctly, that which comes out, that which 1ssues forth, the net
outstanding consequence, the eventuation It involves a teleologi-
cal concept, 1t 1s capable of description-narration only m terms of
a delimiting beginning, an mterval and a ferminarion

Propositions in which temporal connections enter explicitly into
the formation of judgment may be conveniently considered under
three heads (1) Those about one’s personal past, (2) those about
spectal events not coming directly within one’s own experience,
and (3) consecutive historical narrations

1 Judgments of Recollection These are often disposed of by
attributing them directly to a faculty of memory This procedure
consists 1 giving a name to the fact that judgments about one’s
past and history are posstble and actual, and then treaung the fact
as 1f 1t were a causal force To affirm that I did a given thing
yesterday, or that I was 1ll last month, 1s to form an apprasal of a
temporal sequence It differs from any other historical reconstruc-
tion only m the fact that its subject-matter falls within my own
biography If the affirmauon 1s grounded, 1t 15 mediated and hence
depends upon evidential data mnstituted by obscrvanons  Like
every mediated outcome, 1t 1s subject to error even though us
subject-matter 1s something done or suffered five munutes ago
While in explicit limguistic statement the content of the proposi-
uon 1s usually a particular deed or something undergone at a
particular time 1n the past, the actual logzcal object 1s a course of
cvents, one limit of which 1s the present while the other 15 what
happened at the specified past time

The nstance in question thus exemplifies the principle that a
cycle or period 1s the object of every temporal proposiion Take
the proposition “I went to Yonkers yesterday,” or any other sen-
tence about a particular act  On 1ts face, it refers to an isolated
occurrence  But “I” 1n this sentence has no meaming except as the
I of today and of yesterday and of the days which preceded
Moreover, the parucular act mentioned has background and foie-
ground If it were not nvolved 1n a continuing course of exist-



224 THE STRUCTURE OF INQUIRY

ence, out of which it grows and to which 1t contributes, that s, if
1t were completely isolated and self-enclosed, nether assigned date
nor “I” would have the shightest meaning

Some present state of affairs 15 always the occasion of the re-
construction of the past event But as a mere occasion, 1t has no
logical standing By some organic mechamism (of the general
nature of the physical modification called habit) 1t calls out or
“suggests” something not present This suggested something as
such also lacks logical status It may be a whimsy or castle m the
arr, and, 1n any case, 1f what 1s suggested 1s immediately accepted,
without inquiry and test, as representative of something m my past
history, there may be a proposition in the ourer form of linguistic
expression but nort mn 1ts logical status  For the afhrmation 1s with-
out ground—a fact that 1s celebrated as a virtue by those who 1m-
pute 1t to an mrmtion of the “faculty” of memory, but who n
reality take the product of the working of a psycho-physiological
mechanism as a case of knowledge In order to figure in a proposi-
tion having logical character, the 1dea of a past event suggested by
the associative mechanism has to be crincally scrutimzed Did 1
really do thus and so®> Or did I merely think of domng 1> Or
was 1t just something that I heard and that left a vivid 1mpres-
sion on me? Or perhaps 1t 15 something that I now wish I had
done?

Even those who hold that at least some “memory ideas” or
*images” bring with them as part of themselves a tag to the effect
that something corresponding to them actually happened in one’s
past experience, do not, neverrheless, go so far as to mantam that the
1dea or image brings the exact date of its occurrence with 1t Since
(1) the remporal place (date) of an occurrence 1 a sequential
event 15 integrally mvolved 1n any recollection of one’s past, and
since (2) such temporal place, or date, 1s not an mberent part of
what 1s suggested (since, that 1s, the suggested past event does not
carry its date stamped upon 1t), the matter of the recollection 1s
evidennally mediated, 1t 15 2 matter of judgment  Its validity 1s
as much dependent upon the material used as evidential data as 1s
that of an inference abour some event wholly outside of one’s
own personal past

Dating, moreover, 1s nothing absolute It depends upon con-
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necting a particular occurrence with other events commng before
and after 1n such a way that taken together they constitute a
temporal series or history If I say that “I was ar home at five
o'clock yesterday,” I am in fact constructing as an object of
grounded belief a sequential course of events “Yesterday” has
no sigmficance save in connection with today, the day-before-
yesterday and a series of tomorrows “Five o’clock” has no sig-
nificance save m connection with four and s o’clock, and so on
The problem presented by the enduring siruation undergoing de-
termination gives the date fixed upon its crucial sigmficance Were
the facts as 1solated and independent mn exstence as they appear
to be 1n a sentence when the latter 15 separated from context, the
latrer would have no more meaning than if uttered by a parror,
and were the sentence uttered by a phonograph, its meaning would
be fixed by the context, say of the story or dramauc reproduction
i which 1t appears Here, as 1 so many cases, the context 1s
Iinguistically suppressed just because it 1s taken for granted

If a memory-affirmanion 1s questioned either by another or by
one’s self 1t 15 supported by making explicit the temporal con-
textual sequence  “Ar half past four I was leaving my office and
it takes me just about half an hour to get home, I came straight
back and remember looking at the clock as I came n and then I
picleed up the evening paper and was reading when so and so came
mn.” and so on  Sausfactory as such a consecutive reconstruction
may be for most practical purposes, 1t does not logically suffice
IFor these other incidents are also matters of recollection and them-
selves demand the same kind of grounded substantiation as the
original judgment of recollection It 1s at this poinr that the ref-
erence to objective evidennal confirmation comes mnto play  The
consistency of an account of an event alleged to have occurred
with accounts of other specified events alleged ro have occurred
before and after 1s good as far as it goes, bur 15 subject to the
limitations that affect all cases of merely internal consistency
Paranoiac reconstructions of the past often have marvellous mnter-
nal consistency In crucial mstances, such as sometimes present
themselves, for example, 1n law courts, external evidence of docu-
ments, direct observations of other persons, etc, 1s imperatively
demanded Whenever there 1s reason to suspect collusion or com-
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mon 1nterest n establishing belief 1n a fictinous state of affaurs,
an even more external kind of evidence, more external mn being
independent of any personal element, will alone logically suffice—
although, of course, 1n many cases we have to act upon evidence
that falls far short of complete logical conclusiveness

In other words, such judgments, like those abour all evistential
matters, have probability, not “certamty ” Hence the actions
that are performed i consequence of accepting them are not
logically ex post facto or mere practical appendages to a com-
pleted judgment They are operations that provide additional
evidence, which confirms, weakens, or 1n some way modifies, the
provisionally accepred appraisal  Suppose I am 1n doubt whether
[ maled a certain letter after wriing 1t 1 assume temporarnly
that I did mail 1r, and perform the operation of waiting for the
reply which 1t called for The consequence serves to determine
the correctness of my assumption 1 recewve a reply or do not
recetve 1t Or, I fear strongly that I did not mail the letter 1
perform the operation of looking through all the places where I
mighe probably have laid 1t Not finding 1t I sull am unwilling
to accept as conclusive the 1dea that I maled 1t T write another
letter mquiring to malke sure whether 1t was mailed or not  What
these illustrations bring out 1s that the consccutive quahtauvely
continuous history which 1s constructed 15 not confined to the past
Events occurring 1n the future stand 1n such relations of continuity
to those thar have occurred and those now occurring that they
scrve as evidential matter for tesung provisional appraisals of rccol-
lection about what we have done and what has happened to us mn
the past

A marked breach of contunuity m the sequence of future or
cnsumng events with what we suppose happened mn the past 1s
enough, as a rule, to make us believe our belief mvalid if not
imagmary  On the other hand, the recurrent frequency with
which subsequent events bear out reliance upon reconstructive
temporal judgments gives us pragmatic confidence 1n their general
dependability  Consequences of the method m the continuity of
mquiry are the ground upon which dara are rehed upon when they
themselves are #zaterwally madequate This confidence causes us
as a matter of routne to act upon their accuracy without sub-
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mittng them to special logical tests The very cases which
superficially viewed give nise to the belef that recollections of
one’s past are not mediated judgments, but are cases of “immediate
or intuitive knowledge,” are just the ones which, when they are
closcly examined, show that they are instances of construction of
extensie durational sequences of evemts Upon the whole, the
trustworthiness of our reconstructions of personal past experience
1s so repeatedly confirmed by the course of ensuing events that we
come to depend upon them without applying special tests  Only
m cases of crucial doubt do we resort to the latter

It may perhaps seem that much ume has been spent in arguing a
pomt that 1s quite obvious on 1ts face, or that if not obvious, 15 1n
any case not a matter of much mmportance Such 1s not the case
For the ponrt that every temporal proposition 1s a nariative propo-
sition means that the proposition 1s about a course of sequential
cvents, not about an 1solated event at an absolute pomnt 1 tme
This thesis 1s of such fundamental importance that it is necessary
to establish 1t beyond reasonable doubt The sunplest nstance 1s
that of recollection Since, as a result of borrowing from un-
criticized psychological doctrine, the 1dea has become current that
rccollection 15 a case of “immediate” re-instatement of the past, 1t
possesses crucial logical significance

The net conclusion of the foregomng discussion will, accord-
mgly, be formally set forth A continuous course or round of
cvents, a pertod marked by limis and mterval, 1s the subject-
matter undergomng determinate settlemnent 1n propositions of recol-
lections of a personal past In such determmations provisional
judgments (of the nature of appraisals or estmates) have to be
wade about both present objects or events and past occurrences
Such judgments are not final and complete They are the means
by which conclusive and complete judgment about an entire
course of sequennal events, a history, extending from the past
through the present mto the furure, 1s groundedly msttuted It 1s
for the sake of resolving a total qualitative situation that the pro-
visional judgments about past and present events—in the temporal
sense of past and present—are made When 1t 1s said that judg-
ments of recollection are not complete 1n themselves bur are n-
strumental means of requalifying a present situation, otherwise
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problematic, the word “present” does not mean a temporal event
that may be contrasted with some other event as past The situa-
tion that I am determining when I atrempt to decide whether or
not I mailed a certamn letter 1s a “present” situation  Bur the pres-
ent situation 1s not located m and confined to an event here and
now occurring It 1s an extensive duration, covering past, present
and future events The provisional judgments that I form about
what 1s temmporally present (as for example mn going through my
pockets now) are just as much means with respect to this total
present Sttuation as are the propositions formed about past events
as past and as esumates about ensuing events’

2 Judgments of Events Outside of Personal Recollections We
constantly make judgments which reconstruct past scenes thar are
so completely outside of personal experience that there 1s no pos-
sibility of applymng the doctrine of immediate or self-evident
knowledge A man 15 found dead under circumstances which
pruna facie provide no evidence as to the ume and manner of his
death There are, however, conditions capable of observation
Analytic examination, employing available instruments and tcch-
niques, are brought into play  Present data are thus obtained as
the basis of inference as to what took place in the past  Medical
examimation supplies data from which mference fixes approxi-
mately the time of the death and something concerning 1ts 1m-
mediate conditions, 1t happened, say, about eight hours before from
a bullet fired from a revolver of a certain calibre, etc The bare
data do nort, of themselves, provide these conclusions The n-
ferential conclusions drawn are an nterpretation of directly ob-
served facts mediated by conceptions drawn from prior experience,
these conceptions being logically adequate 1n the degree that past
experience has been critically analyzed Moreover, the proposi-
tions that formulate the inferred conclusions are clearly interme-
duary, not final

The data are such, we will say, as to preclude the possibility or
idea of suicide  They suggest murder, but do not signify it The
man may have been shot accidentally or in self-defense during a
struggle  Orther mvestigations look for evidences of robbery, for

*The ambiguity of the term “present”—like chat of “given”—has already been
noted See, ante, pp 124-5



NARRATION AND DESCRIPTION 229

men who had a2 motive for the act, for witnesses who may have
heard a shot fired or seen a struggle, ecc. ' When the dead body 1s
idennified, there 1s nvestigation of the person’s movements when
alive, whether he carried money, his enemies, previous threats
against hum, etc. Since 1t 1s not here a matter of writing a detec-
uve story, I only need to pomt out that evidential data consist
(1) of facts that are now observable, stated 1 propositions that
refer to temporally contemporaneous facts, and (2) of data derived
from recollections of earlier observations Given these proposi-
tions, the problem 1s to weave them mto a grounded conclusion
that the man in question met his death at the hands of another
person at a certam time and under such circumstances as to bring
the act under the legal conceprion of murder of the first degree
(For no matter how detailed are the material data they consticute
a problem of this general logical type ) Solurion of such a prob-
lem 15 mmpossible save upon the postulare thar the subject-matter
under nquiry 15 that of a temporal course of sequential events and
upon the condition that the material 1 question satsfies this
postulate  There are propositions on the one hand about things
10w observable, as, for example, there 1s no legal ground for ac-
cusig any one unless there is a corpus delicti  On the other hand,
there are propositions about events that happened in the past  But
neither set of propositions has probatve force unless temnporal con-
tnuity can be reasonably established between thewr respective
subject-matters It 15 the course of events constituning this history
that 1s the object of logical determmation  The propositions that
are accumnulared about past facts and facts now observable are burt
means to the formanon of this historic narrative judgment. In
themselves they are so many scparate itetms  They are not com-
plete and final Moreover, the hustory under determination ex-
tends into the future Something to ensue hangs upon the
detection and convicrion of a given person as the murderer execu-
tion or imprisonment

Take the case of a man who after a certamn lapse of time pre-
sents himself as the legal claimant to an estate of a dead man, the
estate having in the meantime been awarded rto another person as
the heir The case, we will assume, 1s such that #f the claimant 1s
the man he claims he 1s, there 1s no doubt on the legal side that he
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1s the one who 1s entitled to the estate The problem 1s one, 1n
short, of 1dentificaion A proposition to the effect that the claim-
ant 1s or 1s not so-and-so, say Tichborne, 1s thus required to de-
termine the matter m dispute, while this proposition does not
represent the object of final determimation It 1s intermediate and
mstrumental to a judgment about the conclusive disposition of the
estate  The proposition of identification operates as an instrumen-
tality, moreover, only by mstituning historic continuity or ab-
sence of such continwity between the grven mdividual about whose
past certain propositions are offered, and the individual about
whom propositions are formed on the basis of contemporary ob-
servations Here, as 1n our previous case, proposttions have to be
formed about contemporary facts and past events But neither
set of propositions proves anything nor do both of them together
until they are filled out by propositions which bring their contents
mnto temporal contunwty with one another  Furthermore, a future
consequence, the final disposanion of the estate, 1s mnvolved This
outcomne also 1s historical, being the compleuon of a course of
events Taken 1n 1solation, 1t 15 no more the object of determina-
uon than s the subject-matrer constitured by past events or 15 that
constituted by contemporary observable date —such as, physical
constirution, appearance, birthmarks, etc

What 15 true 1n the rwo mstances just mentioned 15 true of all
judgments of events m thewr temporal qualfications There 1s no
such thing as judgrient about a past event, onc now taking place,
or one to take place 1n the fururc mn its solaion  The notion
that there are such judgments ariscs from taking propositions that
are indispensable marterial means to a completely determined situa-
tion as if they were complete in themselves

3 Judgments Recogmzed to be Historical The disuncuvely
logical importance of the conclusions so far reached appears even
more clearly when we come to the theme of historical judgments
n the ordinary sense of hustory In the latrer case, there 1s no such
need to dwell upon the issue of temporal continuity of subject-
matter as there was 1n the topics that have been discussed For
history 15 admittedly history  The logical problem mvolved now
takes a more restricted form Given temporal continuity, what 1s
the relation of propositions about an extensive past durational
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sequence to propositions about the present and future® Can the
historical continuum mvolved 1n admittedly historical propositions
of the past be locared 1n the past or does it reach out and mclude
the present and future® There are of course, many technical
methodological problems that have to be met by the historian
But the central logical problem mvolved mn the exstence of
grounded judgment of historical subject-matter 1s, I take 1t, that
which has just been stated What conditions must be satisfied mn
order that there may be grounded propositions regarding a sequen-
tial course of past events? The question 1s not even whether
judgments about remote events can be made with complete war-
rant much less 1s 1t whether “History can be a science ” It 1s
Upon what grounds are some judgments about a course of past
events more entitled to credence than are certain other ones?

That evidenual dara for all historical propositions must exist
at the ume the propositions are made and be contemporaneously
observable 1s an evident fact The data are such things as records
and documents, legends and stories orally transmurted, graves and
mscriptions, urns, coins, medals, seals, implements and ornaments,
charters, diplomas, manuscripts, runs, buldings and works of art,
existing physiographical formarions, and sc on indefinitely  'Where
the past has left no trace or vestige of any sort that endures mnto
the present 1ts lustory 1s urrecoverable  Propositions about the
things which can be contemporaneously observed are the ultmate
data from which to infer the happenings of the past Thus state-
ment, 1n spite of its obviousness, needs to be made  Although 1t 15
taken for granted as a matter of course by those who work with
source material, readers of the works which historians compose on
the basis of available source-matenial are likely to suffer from an
dlusion of perspective  Readers have before them the ready-made
products of inferennial inquury  If the hisrorical writer has dra-
matic 1magination, the past seems ro be directly present to the
reader. The scenes described and episodes narrated appear to be
directly given nstead of bemng inferred constructions A reader
takes conclusions as they are presented by the histonan to be di-
rectly given almost as much as he does mn reading a well con-
structed novel

Logical theory 1s concerned with the relation exisung between
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evidential data as grounds and imnferences drawn as conclusions,
and with the methods by which the latter may be grounded With
respect to logical theory, there 1s no exsstential proposition which
does not operate either (1) as material for locating and delimiting
a problem, or (2) as serving to point to an inference that may be
drawn with some degree of probability, or (3) as aiding to weigh
the evidential value of some data, or (4) as supporung and testing
some conclusion hypothetically made At every point, exactly
as m conducting any mquiry mto contemporary physical condi-
tions, there has to be a search for relevant data, criteria for selec-
tion and rejection have to be formed as conceptual principles for
esumatig the weighe and force of proposed data, and operations
of ordering and arranging data which depend upon systematized
conceprtions have to be employed It 1s because of these facts that
the writing of history 1s an instance of judgment as a resolution
through inquiry of a problematic situation

The first task 1n historical mquiry, as in any inquury, is thac of
controlled observatans, both extensive and intensive—the collec-
tion of data and their confirmation as authentic Modern his-
toriography 1s notable for the pains taken in these matrers and n
development of special techmques for securing and checking data
as to their authenticity and relative weight  Such disciplines as
epigraphy, paleography, numismatics, hnguisucs, bibhography,
have reached an extraordiary development as auxiliary techmques
for accomplishing the historiographic function  The results of
the awxliary operations are stated in existential propositions about
facts established under conditons of maximum possible control
These propositions are as indispensable as are those resulung from
controlled observation mn physical inquiry  Bur they are not final
historical propositions i themselves  Indeed, strictly speaking
they are not 1n their 1solation historical propositions at all  They
are proposttions about whar now exists, they are historical n their
function since they serve as matenal data for inferential construc-
tions Like all dara they are selected and weighed with reference
to their capacity to fulfill the demands that are mmposed by the
evidenual function

In consequence, they are relative to a problem  Apart from
connection with some problem, they are like materals of brick,
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stone and wood that a man might gather together who 15 mtend-
g to build a house but before he has made a plan for building
1t He ranges and collects i the hope that some of the materials,
he does not yet know just what, will come i usefully later afrer
he has made his plan  Again, because of connection with a prob-
lem, actual or potental, propositions about observed facts corre-
spond strictly with conceptual subject-matter by means of which
they are ordered and interpreted Ideas, meanings, as hypotheses,
are as necessary to the construction of historical determinations
as they are 1 any physical inquiry that leads to a definite conclu-
ston  The formation of historical judgments lags behind that of
physical judgments not only because of greater complexity and
scantiness of the dara, but also because to a large extent histonans
have not developed the habit of stating to themselves and to the
public the systematic conceptual strucrures which they employ n
orgamizing their dara to anything like the extent in which physical
inquirers expose thewr conceptual framework Too often the con-
ceptual framework 1s left as an implicit presupposition

The shghtest reflection shows that the conceptual material em-
ployed in writing history 1s that of the period m which a history
15 written  There 15 no material avaiable for leading principles
and hypotheses save that of the historic present As culture
changes, the conceptions that are dommant 11 a culture change
Of necessity new standpoints for viewing, apprasing and ordering
data arise  History 1s then rewritten  Material that had formerly
been passed by, offers itself as data because the new conceptions
propose new problems for solution, requirtng new factual material
for statement and test At a given tume, certan conceptions are
so uppermost 1 the culrure of a2 particular period that their ap-
plication 1n constructing the events of the past seems to be justified
by “facts” found n a ready-made past This view puts the cart
before the horse  Justification of 1t 1s had proceeds from the
verification which the conceptions employed recewe m the pres-
ent, just as, for example, the warrant for the conceptual structures
that are employed to reconstruct what went on n geological ages
before the appearance of man or mdeed of Life on the earth, 15
found n venfied laws of exsting physical-chemical processes
For example, the nstitunon of paleolithic, neolithic and bronze
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ages of “prehistoric times,” with their subdivisions, rests upon a
knowledge of the relation between technological improvements
and changes mn culture which is obtained and verified on the
ground of contemporaneous conditions  Since differences in, say,
the refinement of quality of the edges of stone implements do not
bring their relative dates engraved upon them, 1t 1s clear that their
use as signs of successive levels of culture 15 an inference from
conceptions that are warranted, if at all, by facts that now exst
An extensive doctrmal apparatus 1s required 1n order to correlate
with one another such varied data as fossil survivals, artefacts,
ashes, bones, tools, cave-drawings, geographical distributions, and
the materal that 15 drawn from study of exisung “primitive”
peoples  Yet without these extensive correlations the reconstruc-
tion of “prehistoric” tmes could not proceed

Recognition of change m social states and msttutions 1s a pre-
condimion of the existence of historical judgment  This recogmi-
rion m all probibility came about slowly In early days it was
confined, we may suppose, to emergencies so great that change
could not escape notice such as mass migrations, plagues, great
victories m war, etc  As long as these changes were supposed to
constitute 150lated episodes, history cannot be said to have emerged
It came into existence when changes were related together to con-
stitute courses, cycles or stories having their beginnings and clos-
mgs  Annals are material for history but hardly history itself
Since the 1dea of history mvolves cumulative contimuity of move-~
ment 1n a given direction toward stated outcomes, the fundamental
conception that controls determimnation of subject-matter as his-
torical 1s that of a direction of movement History cannot be
written e# snasse  Strains of change have to be selecrted and ma-
rerial sequenually ordered according to the direction of change
definng the stran which 15 selected History 1s of peoples, of
dynasties, 1s political, ecclestastical, economuc, 1s of art, science,
religion and philosophy  Even when these strams are woven to-
gether mto an effort to construct a comprehensive strand that
covers a movement taken to be relatively complete, the various
strains must first be segregated and each followed through irs
course

From acceprance of the idea that inferenual determinations of
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history depend upon prior selection of some direction of move-
ment, there follows directly a consideration of basic logical 1m-
portance Al historical construction 15 necessarily selectrve  Smce
the past cannot be reproduced 2 toto and lwed over agam, this
principle might seem too obvious to be worthy of being called 1m-
portant  But 1t 1s of importance because 1ts acknowledgment com-
pels attention to the fact that everything in the wnitng of history
depends upon the principle used to control selection This prin-
ciple decides the weight which shall be assigned to past events,
what shall be admitted and what omitted, 1t also decides how the
facts selected shall be arranged and ordered Furthermore, if the
fact of selecrion 1s acknowledged to be primary and basic, we are
commutted to the conclusion that all history 1s necessarily written
from the standpoint of the present, and 15, 1n an inescapable sense,
the history not only of the present but of that which is con-
temporaneously judged to be important 1 the present

Sclection operates mn a three-fold way The first selection m
order of time 1s made by the people of the past whose history 1s
now written, during the very time when they lived Herodotus
wrote, he said, “in order that the things which have been done
might not 1n time be forgotten” But what determined his selec-
tion of the things which should not be forgotten® To some mmor
extent, doubtless, his personal preferences and tastes, such factors
cannot be wholly excluded n any case But if these factors had
been the only or mam agency, his history would 1tself have soon
been forgotten The decisive agency was what was prized by the
Athenian people for whom he directly wrote, the things this people
judged worthy of commemoration 1n therr own lives and achieve-
ments They themselves had their appraisals of worth which were
operating selectively  The legends they transmitred and the things
they forgot ro retell, therr monuments, temples and other public
buildings, their comns and their grave-stones, their celebrations and
rites, are some of the selective evaluations they passed upon them-
selves. Memory 15 selective. The memories thar are public and
cnduring, not private and transitory, are the primary materal
within which conscious and deliberate historians do therr work
In more primitive peoples, folklore, implements, enduring relics,
serve, 1 spite of the accidental ravages of tume, the same function
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of self-appraisal that 1s passed by living peoples upon thewr own
acuvities and accomplishments

The historiographer adds a further principle of selection. He
elects to write the history of a dynasty, of an enduring struggle,
of the formation and growth of a science, an art or a religion, or
the technology of production. In so domg, he postulates a career,
a course and cycle of change The selection 1s as truly a logical
postulate as are those recognized as such in mathematical proposi-
uons From this selection there follow selective apprasals as to
(1) the relative weight and relevancy of materials at his disposal
and (2) as to the way they are to be ordered n connection with
one another There 15 no event which ever happened that was
merely dynastic, merely scienufic or merely technological —As
soon as the event rakes its place as an incident 1 a particular his-
tory, an act of judgment has loosened 1t from the total complex of
which 1t was a part, and has given 1t a place in a new context, the
context and the place both being determinations made in nquiry,
not native properties of origmal existence  Probably nowhere else
1s the work of judgment m diserimination and 1n creation of
syntheses as marked as m histonical evocations Nowhere 15 1t
easier to find a more striking instance of the principle that new
forms accrue to existential material when and because 1t 1s sub-
jected to inquiry

What has been said finds 1ts conspicuous exemplification m the
farmliar commonplace of the double sense attached to the word
bistory  History 1s that which happened mn the past and it 1s the
mtellectual reconstruction of these happenings at a subsequent
ume The norion that historical inquiry simply remstates the
cvents that once happened “as they actually happened” 1s in-
credibly narve It 15 a valuable methodological canon when m-
terpreted as a warmng to avoid prejudice, to struggle for the
greatest possible amount of objectvity and mmpartiality, and as an
exhorration to exercise caution and scepticism mn determining the
authenticity of material proposed as potennal data  Taken m any
other sense, 1t 15 meaningless For historical inquiry 1s an affair
(1) of selection and arrangement, and (2) 1s controlled by the
dominant problems and conceptions of the culture of the period
mn which 1t 1s written It 1s certanly legiumate to say that a cer-
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tain thing happened 1n a certain way at a certain time i the past,
in case adequate data have been procured and critically handled
But the statement “It actually happened in this way” has 1ts status
and signuficance within the scope and perspective of historical
wrntng It does not determune the logical conditions of historical
propositions, much less the idenuty of these propositions with
events i thewr onginal occurrence Das geschichtliche Gescheben,
1n the sense of origmal events 1n the existenual occurrence, is called
“geschichtlich” only prolepucally, as that which 1s subject to se-
lection and organization on the basis of existing problems and con-
ceptions

A further important principle is that the writing of history is
iself an historical event It 1s something which happens and which
1 1ts occurrence has existential consequences  Just as the legends,
monuments, and transmitted records of, say, Athens, modified the
subsequent course of Athenian life, so historical mnquiry and con-
struction are agencies n enacted history  The acute nationalism
of the present era, for example, cannot be accounted for without
reckoning with historical wniting  The Marxian conception of
the part played 1n the past by forces of production in determining
property relauons and of the role of class struggles 1n social hife has
wself, through the acuvities 1t set up, accelerated the power of
forces of production to determine future social relations, and has
increased the sigmficance of class struggles The fact that history
as inquiry which issues mn reconstruction of the past, 1s tself a parc
of what happens historically, 15 an important factor in giving
“history” a double meaming  Fmally, 1t 15 1n connection with
historical propositions that the logical significance of the emphasis
placed upon temporal conunuity of past-present-future in dealing
with the first two themes of this chaprer most fully comes to hght

Our entire discussion of historical determinations has disclosed
the madequacy and superficuality of the notton that smce the past 1s
its imrmediate and obvious object, therefore, the past 1s 1ts exclusive
and complete object Books treat of the history of Israel, of
Rome, of Medieval Europe, and so on and so on, of nations, m-
stitutions, social arrangements that existed 1 the past If we de-
rive our logical 1dea of history from what is contained within the
covers of these books, we reach the conclusion that history 1s
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exclusively of the past But the past 1s of logical necessity the past-
of-the-present, and the present 1s the-past-of-a-future-living pres-
ent The idea of the contunuity of history entails this conclusion
necessarily  For, to repeat, changes become history, or acquire
temporal significance, only when they are interpreted in terms of
a direction from somethung zo something  For the purposes of a
particular inquiry, the to and from in question may be mtelligently
located at any chosen date and place  But 1t 15 evident that the
limitation 1s relative to the purpose and problem of the mquiry, 1t
1s not mherent 1 the course of ongoing events The present state
of affairs 15 1n some respect the present limit-zo-which, but 1t 1s 1
self a moving limit ~ As historical, 1t 15 becoming something which
a future historian may take as a limut 4 guo 1n a temporal con-
tinuum

That which 15 now past was once a hiving present, just as the
now living present 1s already in course of becomung the past of an-
other present  There 15 no history excepr in terms of movement
toward some outcome, something taken as an 1ssue, whether 1t be
the Rise and Fall of the Roman Empire, Negro Slavery in the
United States, the Polish Question, the Industrial Revolution or
Land Tenure The selection of outcome, of what 1s taken as the
close, derermines the selection and organization of subject-matter,
due critical control bemng cxercised, of course, with respect to the
authenticity of evidennal data  Buc the selection of the end or
outrcome marlts an interest and the mterest reaches into the future
It 15 a sign that the 1ssue 1s not closed, that the close m question 1s
not existentially final  The urgency of the social problems which
are now developing out of the forces of industrial producuon and
distribution 15 the source of a new interest m history from the
econonuc pomt of view When current problems seem domi-
nantly political, the political aspect of history 1s uppermost A
person who becomes deeply interested m climatic changes readily
finds occasion to write history from the standpomnt of the effect
of great changes that have taken place over large areas m, say, the
distribution of rainfall

There 15 accordingly, a double process On the one hand,
changes going on m the present, giving a new turn to social prob-
lems, throw the significance of what happened in the past mto a
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new perspective They set new issues from the standpoint of
which to rewrite the story of the past On the other hand, as
judgment of the sigmificance of past events 1s changed, we gamn
new 1nstruments for esimating the force of present conditions as
potentiahittes of the future Incelligent understanding of past
history 1s to some extent a lever for moving the present into a cer-
tain kind of future No historic present 1s a mere redistriburion,
by means of permutations and combinations, of the elements of
the past Men are engaged neither m mechanical transposition of
the conditions they have inherited, nor yet in simply preparing for
something to come after They have their own problems to solve,
therr own adaptations to make They face the furure, but for the
sake of the present, not of the future In using what has come to
them as an mheritance from the past they are compelled to modify
1t to meet their own needs, and this process creates a new present
i which the process continues History cannot escape its own
process It will, therefore, always be rewnitten As the new
presenc arises, the past 15 the past of a different present Judg-
ment m which emphasis falls upon the historic or temporal phase
of redetermmation of unsettled situations 1s thus a culminating evi-
dence that judgment 1s not a bare enunciation of what already
exists but 1s uself an existential requalificaion Thar the requalifi-
cations that are made from tme to time are subject to the condi-
uons that all authentic nquiry has to meet goes without saymng

IT In what has been said attention has been given to the narra-
tional proposiions of exstential judgment to the neglect of the
descriptive  But things which happen take place m the literal
sense of the word The historian, as narrator, is pronariy con-
cerned with sequential occurrences with respect to their sequence
But he 1s quite aware that events do not occur just n time. They
take place somewhere, and the condittons of this “somewhere”
stand 1 coexistence with one another and also 1n coexistence with
things takung place elsewhere Locations, places, and sites are rela-
uve to one another, they co-exist  Abstract time as a mathematical
enuty may be concewved as a unilinear dimension  But events do
not occur 1n an abstraction, the historic line of Sequence COMsists
of many dimensions If only one event occurred 1n, say, 1492, the
year 1492 would not be a date 1n 2 hustorical calendar but a purely
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mathematical conception, a pure number It 1s not because of the
sheer choice of historians nor because of licerary quality and color
that history cannot be written apart from geography, nor narra-
tion proceed without description

Nor, on the other hand, has description significance apart from
narration In a biography, a portrait may be given by means of
words or by a reproduction of a painting or a photograph  But the
portrait 1s meaningless save i connection with a statement or esti-
mate of the age of the person—whether explicitly given or -
ferred from the description, verbal or pictorial A description
consists always of coexisting characteristics that are so conjoined
as to frame or outline an object or evenr 1n a way that affords the
means for the identification of what 15 being described as the singu-
lar existence which 1t 15 The terms of the description are evi-
dential marks Whatever 15 the hiterary or esthetc office of
description, 1ts sole logical function s to enable identification to
be made for the sake of determiming the relevancy of this and thac
proposition A man 1s said to answer to a certam description, it is
found that a certam arrangement of coexisting finger-whorls 1s the
most effective means of identificaon To describe a geometrical
figure 15 to traverse 1ts outlme not for an esthetic purpose but to
set forth just that conjunction of traits which enables 1t to be
surely 1dentified A scienufic descripion 1s logically adequate
mn the degree 1n which 1t consists of a group of coexistent trais
which so 1dentify an object that anything having these trais, and
only those having them, 1s of such and such a kind To be of such
and such a description 15 to be of such and such a kind In the
Anistotelian scheme of science, as we saw, the proper description
was also zpso facto, the proper and final defimtion In modern
science, proper description 1s strictly a means of identification,
while the particular 1dentifications made are relative to the problem
m hand It may be physical, psychological, or moral, according to
the 1dentification needed m order to warrant special predica-
tons And any predication, as we have seen, 1s a requalification,
or operational means of instituting a requalification, and so in-
volves a change, which, when stated, 1s temporal-narratonal

Descriptions are, then, existential propositions which are means
to judgment but are not themselves final and complete—not judg-
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ment wself. A single quality may serve as a diagnosuc mark, as a
certain quality of yellow 1 a flame 1s a sign of the presence of
sodum But a single trait 1s only the beginming of a description,
1t 15 an mncomplete description  Thus “the man n the wron mask”
1s part of a description, but 1s not tself a description It would
be a description only if 1t were conjomned with other coexisting
traits  The same thing 1s true of “the author of the letters of
Junws”, “the man who mvented the first wheel,” and a mulutude
of other expressions If the man in the wron mask should be
identified (a complete description formed), then he would at once
enter into a narrational sequence When the partial description
“the author of the Waverly Novels” was completed by uniting 1t
with the charactenstics of Sir Walter Scott, a large number of his-
torical propositions about the author of the Waverly Novels at
once became possible If, however, “Sir Walter Scott” had no
known charactenstic except that of bemng the author of the
Waverly Novels, there would be no coexistential conjunction, and
we should be no better off than we were before The sentence
“Sir Walter Scott 1s the author of the Waverly Novels” 1s a com-
plete proposiion only because a number of other traits can be
ascribed to him than that of bemng the author of the novels—a man
born at a certain tume, living 1 a certain place, having written
poems, having a certain circle of friends, possessed of such and
such qualities From another poimnt of view, the proposition links
the life career of a certamn man to the developing hiterature of the
country—also a historical proposition

A conjunction of traits or a description 1s the basis of mstitu-
uon of a kind, as will be shown 1n detal i the ensuing chapter
A proposition about a kund 15 general Propositions which are
Iinguistically expressed by proper names and by words like zhs,
mvolve demonstrative reference to singulars Hence 1t 15 often
assumed 1 contemporary logical theory that there are such things
as pure demonstrative propositions—‘pure” in the sense that they
mvolve no descripuve element For example, in “That 15 a
church,” that would be called merely demonstrative, while m
“That church 1s the Cathedral of St John the Divine,” that church
would be called a mixed demonstrative descriptive term  While
the notion of the logical difference between the two expressions
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rests heavily upon a mere linguistic difference, 1t also goes back to
a logical error which has been dealt with m other connections*
It assumes that the subject-marter demonstratvely present, which
forms the logical subject, 15 1mmediately given DBur determi-
nation of a singular or this, requires selectuve discrimination
This discrimmacion must have a ground The ground mnvolves
some conjunction of traits and hence provides at least a mmmum
of descriprion  Only functional position 1n a contextual situation
can discriminate an actual thes from an indefimte number of po-
tential thises No one can tell what 1s ponted 4t n a given act of
demonstration unless there 1s an 1dea of what 15 to be pomnted out—
that 1s, discriminatively selected  Mere pointing 1s completely 1n-
determinate °

Supposing 1t 15 asked “What 1s that®”  That 1s certanly hughly
mdetermmnate  Otherwisc there would not be the questuon as to
what it 15 But there must be some mimmum of descripuve de-
termunation nvolved, or otherwise neither the one asking the ques-
tion nor the one of whom 1t 1s asked would know what the question
was about It mught be any one of the great variety of objects
that are 1n the general line of, say, the extended hand and index
finger In facr, zhar which 1s pointed to 1s that dark object or that
suddenly 7zoving thing, or 15 parually described, while the guestion
shows that the descriptives dark or suddenly moving do not de-
scribe sufficiently to determimne its kind 1 connection with the
problem 1n hand It 1s an mcomplete descripuon for this reason
Bur the mstance does not show that 4l idenufying and demarcat-
ng description 1s lacking, for such lack would be identical with
complete absence of ground for further description A person on
a vessel at sea states, ““There 15 2 mountamnous 1sland ” The person
addressed replics, “No, 1t1sa cloud ”  Unless there 15 soze descrip-
tuve qualification that identifies what 15 meant by there and 1, the
two persons may be talking about entirely differcnc objects
Common reference requires at least a minimum of description *
Given that mintmum, the difference berween qualification as “Is-
land” and as “cloud” 1s a direct mvitation to further observations

“See ante, p 124 and p 148
8Cf the dlustrauion given on p 3

®As 15 exemphficd 1n the ambiguity of reference of pronouns 1 2 non-
declensional language
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which will so analyze i as to discover, if possible, traits which
justify one descriptive qualification or another The theory criti-
cized confuses an madequate description of this (which 1s the basis
for further operations of observation 1n order to ascertain the con-
junction of traits upon which rests idenufication of it as one of a
kund) with total lack of descripuve quahfication

Propositions about a singular as one of a kind are dealt with
later At this juncture our discussion calls atrention, m effect, to
the double meaning of the words demnonstration and proof On
the one hand, there 15 ratzomal demonstration, an affair of rigor-
ous sequence i discourse  On the other hand, there 1s ostensive
demonstration In the difference of opimon as to whether that 15
an 1sland or a cloud, there 1s first an 1dea of the respective con-
junctions of traits which describe the two kinds, and then there
are the operations of observation which decide to which of the two
descriptive prescripuons the object answers  If “this” does not
turn out to be marked by trairs which describe differennally the
conceptions of mountains and 1slands, then # does not answer to
that description  \Were the theory of mere or pure demonstrative
propositions sound, the failure to answer would have to be at-
tributed to some property of the act of pointing—which 15 absurd
The mmportant posiaive logical prineiple mvolved 1s that m all
propositions of extstential import, proof or demonstration 1s a mat-
ter of the exccution of delmiting analytic operations of observa-
tion Ewidence not discourse 1s here what has probatve force
The operations of observation executed are, however, controlled
by conceprions o1 1dcational considerations which define the con-
ditions to be satisfied by differential traits 1n descriptive determina-
tion of lunds

There 15 another mode of marrative-descriptive propositions the
nature of which will be dealt with later” Propositions that refer
to courses of natural events are of this mode The contents of
physical laws and of the physical cxistences to which they refer
are usually taken in logical theory to be non-historical It 15 recog-
nized, of course, that they are concerned with events that oceur 2
tme and m space  Although the conceptions of absolute time
and space have been abandoned, the 1dea persists in logic that

"In Chaprer XXII
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events 7 space-time can be regarded simply as specimen cases of
laws Because of this 1dea the deterrmnanion of events 1s 1solated
in current logical formulation from rhe contmuum of events with
which they are constituents  This 1solation 1s equivalent to ignor-
ing the need for determining them as constituents of extensive
historical events, 1n a sense in which “historical” has the same
meanng that 1t has i determination of the course of human his-
tories  The problem that 15 involved can be adequately discussed,
however, only 1n connection with discussion of methods of scien-
tfic mquiry  Consequently, consideration of it 1s deferred unul
that topic 1s taken up



CHAPTER XIII

THE CONTINUUM OF JUDGMENT:
GENERAL FROFOSITIONS

XPERIENCE HAS temporal continuity. There 1s an experien-
tial continuum of content or subject-matter and of opera-
| 4 vons The experiential continuum has definite biological
basss  Organic structures, which are the physical conditions of
cxpertence, are enduring  Without, as well as with, conscious in-
tent, they hold the different pulses of experience together so that
the latter form a Justory 1n which every pulse looks to the past
and affects the future The strucrures, while enduring, arc also
subject to modification  Conunuity 1s not bare repetitton of 1dena-
ties For every acuvity leaves a “trace” or record of itself in che
organs engaged Thereby, nervous structures taking part m an
acuvity are modified to some extent so that further experiences
are conditioned by changed organic structure  Moreover, every
overt acuvity changes, to some extent, the enviromng condinons
which are the occasions and stimuli of further experiences
Hume, who carried the atomization of experiences to 1ts ex-
treme, was obliged on that account 1 order to obram even a
semblance of enduring objects, to mtroduce a counterbalancing
pruciple, habit - Without this bond of connection neither memory
nor expectation (to say nothing of inference and reasonng) could
exist Each new “impression” would be an isolated world of 1ts
own, without idenufiable qualicy He regarded habit as a “mys-
terious tie’—but a tie he had to have in order to account for
cven the illusion of stable objects and of a self that endured
through the succession of experiences The development of bio-
logical knowledge has now done away with the “mysterious”
quality of the tie  Some sort of sequential connection 15 seen to be
245
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as inherent a quality of experience as are the distinctive pulses of
cxpertence that are bound together  Cultural conditions tend to
multiply nies and to introduce new modes of tying experiences
together

The process of iquiry reflects and embodies the experiential
continuum which 15 established by both biological and cultural
conditions  Every special nquiry 1s, as we have seen, 2 process of
progresstve and cumulanive re-organization of antecedent condi-
tons There 1s no such thing as an instantaneous mquiry, and
there 15, 1n consequence, no such thing as a judgment (the conclu-
sion of nquuiry) whuch 1s 1solated from what goes before and comes
after The meaning of this thesis 15 not to be confused with the
trivial, because exrernal, fact chat it takes time to form a judgment
What 1s affirmed 1s thar inquiry, which yields judgment, 1s aself a
process of temporal transition effected mn enistential materials
Ortherwise, there 15 no resolution of a situation but only a substiru-
tion of one subjective unwarranted belief for another unwarranted
one

While continuity of inquiry 1s involved 1n the mstication of any
single warranted judgment, the application of the principle extends
to the sequence of judgments constituung the body of knowledge
In this extension, dcfinite characteristic forms are involved  Every
inquiry utilizes the conclusions or judgments of prior inquiries 1n
the degree in which 1t arrives at a warranted conclusion  Proposi-
tional formulations arc the means of estabhshing conclusions
They consist of symbols of the contents that are derived from those
phases and aspects of former inquiries that are taken to be relevant
to the rcsolutton of the given problematic situation  Scienufic
nquiry follows the same pattern as common sense mquuy n 1
utithzarion of facts and 1deas (conceptual meanings) which are the
products of earher inquiries It differs from common sense mn the
scrupulous care taken to ensure both that the earher conclusions
are fitred in advance to be means for regulation of later mnquuries,
and the care taken to ensure that the special facts and conceprions
employed in the later ones are strictly relevant to the problem n
hand In common sense, the attitudes and habits formed 1 earlier
experiences operare to a large extent 1n a causal way, but scientific
mquiry 1s a deliberare endeavor to discover the grounds upon
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which attitudes and habits are enutled to operate causally m a
given case

That earlier conclusions have the function of preparing the way
for later inquuries and judgments, and that the larer are dependent
upon facts and conceptions nstituted n earlier oncs, are common-
places m the intellectual development of individuals and the
historic growth of any science That conunuity 1s mvolved 1n
the maturing of individuals and the building up of the procedures
and conclusions of bodies of knowledge 1s too obvious to demand
argument It would even be too obvious to be worth mentioning
were 1t not that this conunuity is something more than an n-
dispensable condition of mtellectual growth It 1s the only prin-
ciple by which cerrain fundamentally mmportant logical forms
can be understood, namely, those of standardized general concep-
uons and of general propositions The theme of the present
chapter 1s then the connection between the continuum of inquiry
and gemerality as a logical form

Smngular events and objects are recognized, or m logical lan-
guage, dentificd and discriminated, as such-and-such, or so-and-so
“Such” designates relation to something else to which a singular 1s
likened m respect to quality, degree or eatent, or to which 1t
stands m some rclation of dependence  Illustrattons of the ex-
phicit use of “such” 1n the first sense are found n such expressions
as “such dire want”, “such soft music”, “such a hero”, “such
opmons,” etc  Lxamples of the second use are found wherever
a comparison 1s made 1n which “as” (or so) and “such” are cor-
relauve for example, “‘as 1s the teacher, so 15 the school,” and other
proverbial expressions, such as, “such the master, such the servant,”
while so as an equivalent of bence always indicates contmuauve
logical force

All proposttions regarding this or any singular, having the for-
mal “I1s” as connecuve, express assinilation of #his to other singulars
in quality, degree or extent, as n “Thus 1s red,” “This 1s rust,” “This
15 oxide of wron,” or “This 1s a noise,” “It 1s a bang,” “It 1s the back-
firing of an automobile” The predicates, when formally gener-
alized as descriptive terms, are represented as “such and such”
The singular 1s described (discrimimated and 1dentified) as one of
a kmd by means of a conjunction of traits which make 1t ke
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certan other things already determined and that are likely to occur
for determmation 1n the future These simple considerations are
enough to establish a strong presumption of the connection be-
tween the general and the principle of continuity, while the mean-
ing to be ascribed to “Likeness” consututes a problem for further
discussion

It 15 not uncommon to interpret the logical form under consid-
eration by reference to a “common” factor which 15 mstituted
through recurrence 1In some sense, this mrterpretatuon 1n terms
of recurrence 1s justified since 1t marks recognition of some sort of
contunuity  But the problem 1s to ascertan the particular sense
m which “recurrence” 1 to be taken For when this conception
1s examnuned 1t 1s found to volve already the conception of kmnd,
so that explanarion of the concepuon of kind by that of recur-
rence 1s simply a subsutution of one word for another For
example, a given singular event 1s followed by the proposition
“Thss 1s a flash of hghtming” This flash is certainly not recur-
rence 1n the sensc of re-appearance of an object or cvent which has
presented itself before and which has endured 1n existence during
the interval  Clearly, recurrence here 1s pracucally synonymous
with 1dentification of the flash as one of a kind  We surely can-
not, m this case, employ recurrence as something already under-
stood by means of which to understand the conception of kind

At best, the explanation of kinds, which are general, on the basis
of recurrence would apply only in the case of enduring objects
which reappear in experience from nme to ume We see the
same mountain over and over agamn under a great variety of chang-
g circumstances  But this fact only guarantees the continuing
eustence of a smgular It leaves us without guidance or support
in dentifying another singular, not previously experienced, as a
mountatn, although 1t would support the inference thac “If it 1s a
mountam, 1t 15 endurmng in temporal span” Recurrence 15, m
other words, one of the chief grounds for accepting belief
enduring objects which are not, like flashes of lightning, of very
short duration  But ir leaves the question of kinds just where 1t
was

Moreover, the difference 1n question 1s at most but one of length
of duranon A mountain lasts longer than a cloud, but we know
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that mountains had an origmm and that they will, given a sufficientdly
long time, decay and pass out of existence We also know that the
span of a given object’s duration 1s not determined by an inherent
eternal essence, but 1s a funcuon of the existental conditions which
produce 1t and which sustam 1t for a few seconds, or mnutes, or
many thousands of years In existental principle, there 15 no
difference between the passing rain and the “everlasting” ocean
Propositions about the length of the duration of an object are
matters of evidence, not of deduction from the concept of sub-
stance

It 15 said that there are savage peoples who believe that the hight-
bringing object which sets at might 1s not the same object as that
which rises and brings light the next morning  They are said to
believe that there 1s a ncw sun every day Whether the belief 1s
actually held or not makes no difference for the purpose of illus-
tranon Forinany case, the experience 1s unique and non-recurrent
On what grounds do we draw a distinction between its umque
character and the identity of the oB)ect which 1s 1ts subject-
matter? It will be a year before the sun presents tself again
the same position m the heavens, and perhaps 1t will never appear
again under exactly the same condiions The question 1s not
meant to suggest any doubt abour the enduring quality of the
object in question It 15 meant o mdicate that the reasons for the
belief are matters of fact, of evidence, which warrant a conclusion
as an mference

Take the grounded proposition that the evening and the morn-
ing star are the same planet This 1s not an 1dea or a fact given
in 1mmediate experience It 15 not an aboriginal datum within the
experience. It 15 warranted 1n and by a highly complex set of
observations as these are systematized by certam conceptions of
the structure of the solar system The case of the idenury of
the sun 1s sunpler but 1t 1s of the same order. The only conclusion
which can be drawn for logical theory from these considerations
15 that the problem of the sameness of the singular object 1s of the
same logical nature as the problem of kinds Borh are products of
the continuity of experiential mquiry  Both mvolve mediating
comparisons yielding exclusions and agreements and neither 1s a
truth or datum given antecedent to mquiry
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They are not only products of the same operations of mnquiry
but are bound up together The deternunation that a simgular s
an enduring object 15 all one wiuth the determumation that it 15 one
of a kimd The idennfication of a sudden light as a flash of hight-
ning, of a nowie as the banging of a door, 1 nor grounded upon
exsstential  qualiies which mmmediately present themselves, but
upon the qualiies with respect to the evidentul function or usc
n inquiry they subserve What 1s recurrent, umiform, “common,”
1s the power of immediate qualities to be signs  lmmediate quali-
ties in thewr immediacy are, as we have seen, unique, non-recurrent
But 1n spite of their exsstential uniqueness, they are capable, m the
continuum of mquiry, of becoming distnguishing characreristics
which mark off (circumscribe) and 1dennfy a kmd of objects or
events As far as qualities are 1dentical i their functional force,
as means of identification and demarcation of kinds, objects arc
of the same kind no matter how unhke their immediate qualities
Scientific kinds are determined, for example, with extreme dis-
regard of immediate sensible qualiies The latrer are irrelevant
and often obstructive in the mnstituuon of extensive systems of
inference and hence are not employed to descnibe kinds

A singular as a mere this, always sets a problem  The problem

15 resolved by ascertaining awbhat 1t 1s—that 15, the kind it 15 of
Thus fact alone 15 enough to show the 1dentity of the two appar-
ently different matrers of determining the temporal endurance of
an event and deterrmining its kind ~ “This” 15 an mrellectual puzzle
unal 1t 15 capable of being described 1 terms of what, inguisti-
cally, 15 a common noun The description s5 qualification of the
singular as one of a kind The question, then, concerns the way
mn which the general form 1s mstituted, 1t being noted thar recur-
rence 1s connected with mference and not with existences apart
from their funcuon m inference

A starung pomt for further discussion 1s found 1 the fact thar

verbal expressions which designate activitzes are not marked by the
distincuion between “singular” (proper) names and “‘common”
names, which 1s required mn the case of nouns For what 1s des-
ignated by a verb 1s a way of changing and/or acung A way,
manner, mode, of change and actvity 1s constant or uniform, It
persists, although the singular deed done or the change taking
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place 1s unique Az act and # change can be demonstratively
pomted out, and quahfied as one of a kind, for example, 2 foot-
race or 4 fire But racing and burming are ways of acung and
changing They are exemplified in singulars but are not them-
selves singular  They may recur, they represent possibilities of
recurrence A way of operaung employed to characterize a
ungular gives the latter potential generality When the potential
actwity of, say, walking, 1s actualized, there comes 1nto existence
a walk  When the process of burning 1s actualized in a singular
there 1s # fire It 1s sull a singular or this but it 15 2 singular of a
kind

Because of the operation of tasting and touching, this 1s affirmed
to be sweet and hard The operation, being a constant, recurs
Its consequence may be that the particular this of a new expen-
ence 15 affirmed to be sour and soft Discriminanon occurs because
of consequences of agreement and difference—because agreements
and exclusions are mstitured by recurring operations n the experi-
ential contmuum  The ourcome 15 that the presence of cerramn 1m-
mediate qualities 15 so conjoined with certain other non-unmediare
quahties that the latter may be inferred When this further opera-
tion of inference takes place, the porential generaliry, due to the
presence of the same modes of change and activity, 15 actualized
The resulang mference 1s grounded 1 the degree to which differ-
ental consequences are mstrured so thar some conjoined traits
are inferable while other traits are excluded

The connection of inference with expectation was correctly
pointed out by Hume. He obtained a merely sceprical conclusion
from this connection because (1) he never pursued his analysis
of the “mysterious” principle of habir to the pomr of sceing its
identity with a umiform mode of operation and change, and be-
cause (2) he failed to note that expheit formmlation of an ex-
pectation renders it capable of bemng checked and tested by
consequences, positive and agreeing, negative and excluding, while
(3) such formulation transfers expectation from the field of
cxistential causation to the logical realm. A generality 1s involved
IN every expectation as a case of a habit that institutes readiness
to act (operate) m a specified way This mvolvement yuelds
what was called potential Jogical generalitv  Explicit formulation
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m propositional form of the expectation, together with active use
of the formulation as a means of controlling and checking further
operations m the continuum of inquury, confers upon the poten-
uality a defimte Jogical form

The burnt child dreads the fire—an expectation and a potential
generalization on the part of the chuld The Egyptians looked
forward to the occurrence of eclipses at specified dates In so
far as past occurrences had been anulyzed sufficiently to furmsh
the ground for the expectation, the latter parrook of the nature of
mference In as far, howcver, as merely temzporal occurrences
were the ground of the prediction, the latter was #ot inference m
1ts defimnive logical sense. It became such inference when certan
constant modes of natural operation were ascertamed to be the
reason. why certamn conjunctions of circumstantial conditions
could be used to ground a prediction

We are brought to the conclusion that 1t 1s modes of active
response which are the ground of generality of logical form, not
the existential immediate qualities of that which 15 responded to
Qualities which are extremely unlike one another m their imme-
diate (or “sensible’”) occurrence, are assimilated to one another
(or are assigned to the same kind) when the same mode of response
1s found to yseld like consequences, that s, consequences subject
to application of one and the same further operauon A flash of
lightning 15 very different m its sensible setting from the electric
spark which had been observed before the time of Franklin, as
well as from the attraction exercised by amber when rubbed, as
also from the tingling sensation experienced when under certain
atmospheric conditions a person who has scuffed his feet touches
another person  The asstmilation of such phenomena and a great
many others to one another, as of the lund electro-magnetic, did
not come about by searching for and finding “common” 1mme-
diate quahines It was effected by cmploymg modes of operation
and noring therr consequences Similarly, the generalization of
the three states of matter, sohd, liquid and gaseous, was obtaned
by operations of experimental variation of temperature and pres-

In the sense m which “empirical” 15 disungushed from “ravional” on the
ground of lkeness of existential conditions, “empirical” nference 1s 2 muxture of
expecrauons causally produced and mference 1n its logical sense
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sure and noring their consequences. Unual this was done, certain
things like air, seemed to be inherently or by their “essence” a
gas One has only to note the way m which scienufic kinds are
formed to be convinced that asstmilation of different objects and
events mnto kinds 1s not constituted by comparison of immediarely
given qualities along with “extraction” of those which are “com-
mon” but by the performance of operations which determine the
presence of modes of interactions having specified consequences
“Common” designates, not qualinies, but modes of operation *
As has already been noticed, such expressions as “This 15 red,
liquid, soluble, hard” are not primary, but express the consequences,
actual or anucipated, of execution of operations. As qualifications,
or as actual and possible predications, they are effected by the
cun.ulative force of the recurrence of operations, similar and dif-
ferentiaung The cumulatve force of these observations issues
m such propositions as “Thus 1s sugar,” “That 1s a race horse,” etc
In these propositions, the predicates represent potentialities which
will be actualized when certamn further operations are performed
that produce mteractions by mtroduction of new condittons An
actual, immediate quality thus becomes a sign of other qualiues
that will (or would) be actual :f addiional operanions producing
conditions for new modes of interaction were performed When
1t 1s said, for example, “This 1s iron,” the sigmificance of the quabifi-
cation o consists of potentialities not then and there actualized
The qualiies of “this” are actual But they are taken not 1n their
bare actuality but as evidential signs of consequences that will be
actualized when further inreractions are instituted The impor-
tance of scrupulous determination, by observation, of exisring
qualities, 15 instrumental, 1t 15 a matter of mstruung data for a
controlled and grounded inference Fulfilment of this condion
demands, logically, varation of the operanions of observation The
immediate qualiies of wron pyrites suggest the proposition “This
15 gold 7 If the suggestion 15 1immediately acted upon, the one
who drew that conclusion finds himself, after a waste of time and
energy, to be deluded Care 1s taken m scienufic Inquiry, as
distinct from the formation of common sense expectations, to

5
* Compare what was said earlier abour exclusion and negative as active processes;

Sce pp 181 seq
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determme 7 advance whether given qualities are such as to be
the differential traits which describe the thing as of a specified
kind ®

The discussion has so far been occupied with genmerals in the
form of a set of conjoined traits describing a kmd It has been
shown that qualities become traits descriptive of a kind when they
are the consequences of operations which are modes or ways of
changing and acung This fact indicates that the operations are
themselves general, although i another sense from the generality
attached to sets of conjomned traits It indicates, indeed, that the
type of generality which constitures the logical form of the latrer
1s derivatuve, depending upon the generality of the operations
executed or possible The discussion has thus arnved at a pomt
where 1t 15 necessary to discrimimate between two types or logical
forms of generality Historically, the generality of kinds came
first. For men are customarily more concerned with the conse-
quences, the “ends” or fruits of acuvity, than with the operations
by means of which they are mstucuted  The direct resule of this
historical fact m logical theory was the concepuon of naruial
kinds or species (or “classes”) and the construction of classificatory
and taxonomic science Llven after the logical priority of opera-
uons m deternunation of kinds had become a commonplace of
scientific practice, the prionty and prestige of the concepuion of
“classes” operated 1n logical theory to obscure recognition of the
form of generality which 1s logically prior and conditioning  In-
deed, it has done more than obscure 1t It has resulted in the
widespread confusion found i the attempt to mnterpret all logical
generals on the ground of a theory of classes Accordingly, not
only the imtrinsic merits of the case, but a prevalent confusion 1n
logical theory, demands that special attention be given to the
distinction and the relation of the two forms of generality

The conclusion of the discussion of this pomnt will be antici-
pated by the use of cerrain words to mark the disunction  Propo-
sittons about kinds and classes 1n the sense of kinds will be called

? The proposition “This 15 1ron pyrites” 1s not m such a case wself an mference
but an expectaton  For the proposition 1s determuned directly and sufficiently
only by operations of experimental analysis which determine qualiies as traus

descriptive of a defimuve kind  This point has important bearings upon the theory
of inducuon, as 15 pomnted out later  (See Chap XXI)
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generic propositions (in the sense in which species are also, as
lunds, generic), while propositions whose subject-matter 1s pro-
vided by the operation by means of which a set of traits 1s
determmned to describe a kind, will be called unwersal Corre-
spondingly, the universals as such, will be called categorzes, i order
to avoid the ambigmty found in the current use of the term
“classes” 1 logical theory—the word “class” beng used to desig-
nate both kinds and universals, which 1n logical function and
form are distinct, as 1s shown later

There are words in common use whose meamng 15 systemati-
cally ambiguous, for instance such words as “if, when, conditions ”
Sometimes they refer to the existential and sometimes to the 1dea-
tional  When 1t 15 said, “If he doesn’t come 1n five minutes 1
shan’t wair any longer”—*#f” refers to a set of contingent temporal-
spatial circumstances  Swmilarly, when 1t 15 asked, “When does
the sun rise tomorrow?” the reference 1s clearly to an occurrence
mn tme But the word “when” n the clause “when 1t 15 asked”
has quite a different force It means “whenever,” or 7f at any
time such a quesnion should be asked, without implying that it
has been asked or will, as a fact, ever be asked The proposition
“When angels appear, men are dumb” does not of itself imply
that angels exist or will ever appear In science, there are many
propositions 1 which the clause mtroduced by “if” 1s known to
be contrary to conditions set by existential circurnstances, that s,
to be such that they cannot be existentially sausfied, as “If a
particle at rest 15 acted upon by a single moving particle, then,”
etc  In such propositions, :f and when designate a connection of
conceptual subject-marters, not of ewstenual or temporo-spatial
subject-matters  If the word “conditions” is used, 1t now refers to
a logical relation, not to existential circumstances.

In cerramn contexts, the distinction 1s recognized m present logi-
cal theory for example, 1n the doctrine that an 4 or E proposition
does not 1mply an I or O proposition, and 1n the distinction made
between mathematical and physical proposiions  These considera-
uons alone indicate the necessity of systematc recogmition of two
distinct logical forms of generality The failure to carry the dis-
tinction through 1n a systematic way appears to be due to an at-
tempt to reduce general propositions about kinds (under the name
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of classes) to the form of abstract umiversal propositions The
ultmate source of this attempt appears 1n turn to have its source
in the fact that in the Aristotelian logic, kinds, as species, were
interpreted as ontological universals The development of modern
logic, especially under the influence of mathematical science, has
shown that universal propositions are abstract hypothencal propo-
sitions, or non-existential 1 1mport Hence confusion arises m
logical theory when propositions about kinds (general in the sense
of generic) are 1dentified with umversal propositions

Every modern text on logic pomnts out the ambiguity m such
propositions as ‘“All men are mortal” In one mterpretation, that
sanctioned by tradition, it means that the class of men (in the
sense of lund), s included within the class of mortal things
Stated explicitly 1n 1ts existential 1mport 1t means “All men have
died or will die”—a spatio-temporal proposiion On the other
hand, 1t mcans that “If any thing 1s human, zhen 1t 1s mortal” a
necessary 1nterrelation of the characters of bemmg human and bemg
mortal  Such a proposition does not mmply nor postulate that
either men or creatures who die actually exist It would be vahd,
if valhid at all, even if no men existed, since 1t expresses a mecessary
relation of abstract characters  On the other hand, the proposition
“All men are mortal” interpreted m 1ts ewstential reference 1s
logically an I proposition, and bemng of the mductive order 1s
subject to the conungencies of existence and of matter-of-fact
knowledge It 1s a proposition of a certam order of probability
The connecuon between the fact of life and the fact of death 1s of
a different logical form from the relation between besmg human
and bemg mortal The lacrer 15 vahd, as just stated, if valid at all,
by defimuion of a conception The former 15 a matter of cvi-
dence, determmed by observations

So far there 1s relatively clear sading But the distinction 1
often followed in contemporary logical texts by the assumption,
explicit or mmphiert, that proposittons about kinds are ultimarely
of the same logical dimension as are #f-then umversal propositions
The reasoning that leads to this assumption—or conclusion—is as
follows Propositions about lunds are not about the individuals
of the lund, but about a relation of characteristic traits which de-
termune the kind The affirmation that “All individuals of the
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kind #en are included 1in the more extensive kund mortals” does
not mvolve acquamtance with all mdividuals, or even with a
specified person It applies to men not yet born as well as to an
indefimite multitude of others with whom we have no acquaint-
ance Such propositions are therefore different in logical form
from any proposition about a singular

The proposition “Socrates is 2 man” is, for example, of a differ-
ent logical form from the proposition “All Athenians are Greeks ”
The former 1s restricted to a singular who must, 1n order to warrant
the proposition, be capable of demonstratre reference The latter
by its nature goes beyond singulars capable of bemg demonstra-
uvely referred to—this 1s the essence of its generaity The rela-
uon berween the trais or distinguishing charactenstics which
determme the kind, men or Atheruans, and the distinguishing
characteristics which determine the kind, #ortals or Greeks, 1s
affirmed mndependently of demonstrauve reference to any particu-
lar gwen smgular Ilence 1t 15 frequently said to be affirmed
independently of reference to singulars a5 such It 1s assimilated m
form to the abstract non-existential universal proposition

The fallacy of the argument resides 1n 1dentification of absence
of reference to specified indwviduals or singulars with absence of
reference to singulars as such  There 1s a clear difference between
a proposiion that refers to each and every mdwidual who
has certan characteristics (whether or not all individuals are
lktnown who have such charactensucs), and a proposition
that refers mm its own content to no individual It 1s true
that the former 1s directly about a conjunction of characteristics
and not about singulars as such  But it 1s equally true thar 1t
1s about a set of characteristics thar so describes a lund as to have
reference to all (each and every) singular existences having the
set of traits i question “Each and every whale, whether ob-
served or not, or whether now existent or not, 1s 2a mammal ”  “If
an ammal 1s cetacean, 1t 1s mammalian ”  'When we compare these
two propositions as to their logical form, it 1s evident that the latter
expresses a necessary relanon of characters and holds whether
whales exist or not  The first proposition refers to each and every
existence marked by a certan conjunction of traits  Independence
of reference to that which exists at a particular tume or place can-
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not be 1dentified, save by radical confusion, with the absence of
reference to spatial-temporal circumstances as such, the latter being
inherent n the umversal proposition

The confuston 1s fostered by the logically ambiguous character
of language—as m the double sense of “all” already mentioned
Lingusstically, propositions about kinds are expressed by common
nouns, and hypothetical umiversal propositions by means of abstract
nouns, both of them bemng disunguished, of course, from proper
nouns and from demonstratives like “this” and “here” Burt in
many cases words mn use fail to indicate by thewr linguistic form
of which category they are “Mankind,” for example, designates
exphaitly a kmd, “Humanity” may be an equivalent common
noun or 1t may designate a relation of umversal characters the
quality or state of bemrg genuinely human An even berrer ex-
ample 15 “color” When 1t 15 said that red, green, blue, ctc, are
colors, the reference 1s clearly to kinds included 1n a more generic
lund  But there 15 no abstract noun “colority” in common use
When Mill says that when 1t 15 affirmed “Snow 1s white, milk 1s
whute, linen 1s white, we do not mean that these things are a color
but that they hbave a color,” he speaks, of course, correctly Bur
then he proceeds to state “Whiteness 1s the name of the color
exclusively ”* Now a statement like Mull’s implies that the dif-
ference berween bavimg a color and bemg colonty 1s simply that
between a quality referred ro a thing as 1ts property and the same
quality taken without reference to a thing  But whiteness does
not designate & color as a quality at all It designates a certain
way or mode of bemg colority, the abstract umiversal A white
thing may suggest whiteness, but whiteness 1s not a color which
things have or can have We may dwell upon a given quality of
color without reference to other qualities indefinitely 1n 1solanon
But 1t still remains a quality, white, not whiteness The scientific
conceprion of colority 15 of a different logical dimension from
that of colors and 4 color Colority or being color 1s defined in
terms of rates of vibration and whateness 1s defined as the functional
correlation of the radiating-absorptive capacity of these vibrations
combined 1 a stated proportion It 1s n effect a defimtion of

+Mill, Logzc Book I, Ch 2, Sec 4
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conditions to be satsfied 1f a proposition, “This 15 whate,” 15 war-
ranted

Mull goes on to raise the question whether abstract words like
whiteness are general or singular Perplexed by certain considera-
tions which will be presently noticed, he concludes that “the best
course would probably be to consider these names as neither
general nor individual, and to place them m a class apart” The
conclusion does Mill’s sense for logical forms credit the “class
apart” 1s, 1n fact, that of abstract umwersals 'When he says they
are not “general,” he 1s using the word m the sense m which
common nouns hke color are general His perplexity was then
due to a belef that some abstract terms are names of an exten-
stve kind  Color, for example, includes, according to him, white-
ness, redness, blueness, etc, and whiteness, 1n turn, includes
various degrees The same thing holds, he says, of magnitude and
weight with reference to theirr various degrees But such terms
as equality, squareness, etc, designate, he says, an attribute “'that
15 one and does not admut of plurality ”  Curiously enough he m-
cludes “visibility” i the same category—although 1t 1s evident
that 1t does have degrces

It 15 evident, I think, that Mill, when he speaks of abstract terms
which, lilke common nouns, have extension of kinds or degrees,
has shipped over from the abstract to existential objects and cheir
qualities  Objects do have vartous sizes or degrees of magnitude
and various weights It 1s impossible to see how the abstract con-
ception of magnitude or heaviness can have degrees any inore than
can squareness or equality. Since different objects may be equal
to one another in magmitude, while they differ i size from
some other objects, his reasonmng 1n the case of magmtude would
logically lead to the conclusion that equahity 1s also a name “for
a class of attributes,” since objects have different sizes and yer
some are nevertheless equal to others  Wich respect to magnitud,
a big object exemplifies 1t in no other way than a small one, with
respect to exemphfication of weight 1n the abstract there s no
difference between a heavy object and a Light one  Redness, blue-
ness, whiteness, are ways of bemg colority, not kinds of color (in
the concrete), like red, blue and white

The reference to Mill will be misunderstood if taken to apply
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to him peculiarly among writers on logic He simply makes ex-
plicit a confusion that 1s implicit in many writers on logical theory
Exactly the same confusion exists when propositions like “All
whales are mammals” are equated in logical form to propositions
Iike “All squares are rectangular” For the latter proposition is
not one about inclusion of ksmds, but about a2 mode or way of
bemng rectangular ®

I close this phase of the discussion by mentioning some distinc-
vons of termmology which will be instituted and observed
order that there may be a suitable measure of linguistic protection
aganst the confusion which has been described ~ As already stated,
general propositions about kinds, or generals having existential
reference, will be called generic propositions and terms  General
propositions of the abstract #f-then form will be called umiversal
propositions  The word ¢lass 15 now used to designate both kinds
and the different ways of bemng umiversal, for example, triangle
15 sad to be a class including nght-angled, scalene and 1sosceles
triangles, thus making 1t much easier to confuse the logical form
appropriate to kinds wirth the logical form appropriate to mathe-
matical subject-matter 1 propose to use the word class, when 1t
1s employed, as an equivalent of 44, and to use the word category
for the other logical meaning Triangularity, for example, 15 a
category of which vanious ways of being trangular are sub-
categories  Qualities which descriptively determine (distnguish
and identify) kinds, I shall indifferently call trats or characterss-
tics, while the related contents of an abstract umversal proposition
are called characters®

More will be said later about the ambiguity of the conception
of “inclusion” When kinds are affirmed to be included 1n a kind

“The verbal ambiguity already mentioned 15 found n the word “square” when
used mathematically It looks like a conerete word, while m fact 1t means square-
ness, so that the proposition that reflects its logical meanng would be expressed
m verbal form “Squareness is a mode of rectangulanty ” Swumilarly, “circle” 1n 1s
mathematical use means circulanity, 1s analyuc expression mn an equarion obviously
has no direct reference to objects or to qualwies The connecuon of the pomnt
here under discussion with the conception of operations developed m the first
section of this chapter 1 taken up m tﬂe ncxt chaprer

* Mull set the example of using the rerm “attributes” so loosely as to apply to
qualiies 1 the concrete, to trais and to what are here called characters ~ If the
word “attributes” 15 used at all, 1t would be betrer, I think, to use it as a synonym
for “characters”
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of wider extension, the reference of “included” 1s clearly exsten-
tal But when a defimtion of polygon in geometry 1s sad to
“include” that of triangles, rectangles, etc, the meaning 1s very
different The Oxford Dictionary has a quotation which may be
used to ilustrate this type of meaning  “It 15 necessary to mnclude
n the 1dea of Labour all feelings of a disagreeable kind . con-
nected with the employment of one’s thought or muscles or both
1n a particular occupation ”

“Inclusion” 1s here connected with defimtion of an idea or
conception The quotation 1s saymng that any definition of labor
(here employed as an abstract word) 1s defective which does not
contain as an ntegral or necessary part of 1s conception the 1dea
of disagreeableness If, or when, the defirution 1s accepted, 1t af-
fords a necessary logical condition of determination whether a
given occupation 1s of a kind to be mcluded (in the other sense of
mnclusion) m the kind of occupations that are laborious Ac-
cording to the defimtion, a proposiion that such and such an
occupation 1s or 15 not labor will depend for 1ts differentia upon
the presence or absence of a disagreeable quality atending 1ts
pursmt A different definition or conception of labor might yield
a different set of traits by which to assign an acuvity to a kind
and to determine the relanion of lunds The instance illustrates
the necessary relation subsisting between determmation of generic
propositions and the universal abstract proposiuions which are
defintions of conceprual or ideational meanings  But 1t also in-
volves their difference with respect to logical form, covering also
the formal difference in the conceptions of clusion and exclusion
A rule for inclusion and eaclusion 1s not 1eself a case of the -
clusions or exclusions which its application effects To preclude
or rule out by definition 1s a different logical matter from refusing
on evidental grounds to place one kund wichin another kind.

In the next chapter, we shall return to a detailed consideration
of generic and umiversal propositions 1n the light of the distinction
of logical forms which has been formulated In the state in which
logical theory now exists, 1t is necessary, however, to engage mn
a discussion which would be an irrelevant excursus 1f the distine-
tion were acknowledged and systematically adhered to  The pres-
ent phase of the discussion may be concluded by saying that chree
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logical motfs seem to have converged to bring about falure to
recognize the disunction of logical forms One of them 1s the
influence of the Arstotelian identification of classes, as fixed on-
tological species defined by a formal essence, with the umversal,
The sccond 1s the desire to mamtain the strictly formalstic con-
ceprion of logic (ruling out of all existenual and material refer-
ences) by setting up mathemancal propositions as the logical form
normauve for the mnterpretation of the form of all gencral propo-
sions—a concepuion, however, which if 1t were rigorously main-
tamed would demand climmnation of all demonstrative reference
and hence, ultmately, of singular and generic proposimons  The
third influence springs from a consideration mherent m 1nquiry
wself, namely, the necessary function of uniersal propositions 1n
determination of warranted singular and gencric propositions, a
pomnt discussed at length n the ensuing chapter

The problem of the nature of the general has been such a
crucial 1ssue 1n the history of both philosophic logic and mera-
physical theory that a few words are added to indicate the traies
which differennate the posinon taken m this chapter from the
views tradinionally known as realism, conceprualism and norminal-
ism—to differentiate 1t rather than here ro argue for 1t and aganst
the other nterpretations The theory agrees with the “realistic”
mnterpretation of generals in affirming that ways of acung are as
existential as are singular events and objects It disagrees 1 thac
it holds that while these ways of interaction are necessary condi-
tions, they are not sufficient condittons of logical generality, since
the latter accrues only when and as the existentially general 15 uscd
as a controlling function, m the contnuity of inquiry, to attam
warranted assertibilicy

In consequence, the theory agrees with “nonunalism” 1 holding
not only that immediate qualines are the ground required for
determination of a specified generality which 1s possessed of ex-
istential reference and also for test of its applicability 1 a given
case, but (what 1s here more important) that the logically general,
whether generic or umiversal, has necessarily the character of a
symbol  For since it 1s not a literal transcription of a general m
existence but 15 a urilizauon of the lacter for the special purpose
of inquury (being, that 1s, a disunctively logical form), the status
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and function of a symbol 1s that of a required member of a propo-
sutiomal form, while propositional formulation 1s mherently neces-
sary for controlled inqury It differs fundamentally from
nommnalism 1 holding not only that the general has its ground in
existence (and hence 1s not a mere convenient memorandum or
notation for a number of singulars), but that symbolization 15 a
necessary condition of all mquiry and of all knowledge, mstead of
bemng a lingwstic expression of something already known which
needs symbols only for the purposes of convenient recall and
communication.

Consequently, 1t agrees with “conceprualism” in the one pomnt
that the general 75 canceptual or ideational i nature  Buc e differs
radically 1n 1ts conception of what conceptions mtrinsically are
Negatvely, as has already been pointed out, it rejects completely
the view that a conception represents simply a selection of material
that 15 found to be antecedently “common” to a number of singu-
lars  Thus rejection depends (1) upon interpreung the “‘common”
mn terms of the function performed by existenual qualities 1n -
ference, and (2) upon the necessity of the abstract umversal mn
order to warrant mferential use of qualities in any mnquiry The
larter consideranion s the more mportant 1n thar 1t indicates the
logical necessity of conceptions which, while they are suggested
by singulars, are not logically dertved from them, even from that
which 15 common among them For an 1dea or conception 1s the
nature of a posubuity and hence 1s of a different dimension from
actuality, no matter how frequently repeated or “common” the
actual quality may be This conceptual dimension 15, further-
more, held to be logically an objective necessary condirion mn all
derermination of warranted beliefs or knowledge, not a psycho-
logical accretion—as seems to be implied 1n traditional conceptual-
1sm



CHAFPTER XIV

GENERIC AND UNIVERSAL PROPOSITIONS

I Introduction There are two forms of general propositions,
the generic and the universal Unuversal propositions are formu-
lations of possible ways or modes of acung or operating  Proposi-
tional formulation 15 required for control of a way of acting that
effects discrimmation and ordering of existential material m 1ts
funcuon as evidential data Execution of the operation that 1s
prescribed and directed by the universal proposition 1n serving
this function also tests the force and relevancy of the umiversal
proposition as a means of solution of the problem undergoing
resolution For the universal 1s stated as a relation of an antecedent
if content and a consequent then clause WWhen 1ts operational
application determunes existential conditions which agree wirh the
contents of the zhen clause, the hypothesis 1s 7 50 far confirmed
But 1ts affirmation 1s not sufficiently warranted, agrecment 15 a
necessary but not sufficient test For an affirmation of the ante-
cedent merely because the consequent 1s affirmable 1s fallacious
Elmmations or negations have to be affected which determine
that only 1f the antecedent 15 affirmed does the consequent follow

Application to exstential material of the operation thar 1s for-
mulated 1n the unwversal proposition determmes the material
question to be of specified kinds, and, by means of conjoint execu-
tion of operations of inclusion-exclusion, determines the kinds to
be the included members of an inclusive kind, and the only m-
cluded kinds as far as the logical conditions of mclusion and
exclusion are completely sausfied—a satisfaction which 1 fact can
never be completely achieved because of the contingent nature of
eustential material, although the required sausfaction 1s approxi-
mated m the contmuity of inquiry as a long run procedure

There are organic actvities upon the biological level which

264
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select and order exsstential conditions m a de facto way If a
lower organism were equipped with powers of symbolization the
result would be 1ts ability to refer some things to certamn gross
generalizations or kinds—to sort them out, for example, as foods,
as medibles, and as poisons, and 1nto things harmful and adverse
and things helpful and favorable—foes and friends The cultural
matrix not only supplies, through the medium of language, means
for exphcit formulation of kinds but also extends vastly the
variety and number of kinds For culture mstitutes and consists
of a vast number of ways of dealing with things Moreover,
certamn ways of action are formulated as standard and normatve
rules of action and of judgment on the part of members of the
cultural group As was shown earlier, common sense consists, in
its generalized phase, of a body of such standardized conceptions
which are regulative (or are rules) of the actuons and behefs of
persons as to w hat 1s proper and improper, required, permitted and
forbidden 1n respect to the objects of the physical and social
environment Thus things and persons are sorted out mto dis-
uncuve kinds on the ground of allowable and prohibited modes
of acting toward and with them a pracucal foreshadowing of
operations of inclusion and exclusion m the logical sense

But there 1s only a foreshadowing For human beings are “nat-
urally” imnterested 1n consequences, outcomes and fruts, good and
bad, rather than n the conditions, material and procedural, by
which they are obtammed Moreover, the standardized conceptions
and rules are for the most part products of habit and tradition.
Ilence they are so fixed that they are not themselves open to
question or criticism  They operate practically to determune kinds
but the grounds or reasons for the kinds that are acknowledged m
practice are not mvestigated or weighed—it 15 enough that the
customnary rules are what they are From the logical standpoint,
there 15 a vicious circle  Fixed, unquestioned rules determine the
recognized kinds, while kinds are so fixed by the rules that
they do not serve to test and modify the ruling conceptions but
are taken rather to exemplify and support the rules At best,
inquiry 1s confined to determimng whether or not given objects
have the traits that bring them under the scope of a given stand-
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ardized conception—as still happens to a large extent mn popular
“judgments” 1 morals and politics

The process of mquiry as inquiry consists, accordingly, of treat-
ing the general propositions that are formulatons of ways of
action as bypotheses—a mode of treatment that 15 equivalent to
treating the formulated modes of action as possible, mstead of as
required or necessary This way of treatng conceptions has 1ts
direct 1impact also upon formation of lunds For i1t demands that
grounds for them be searched for, and the grounds must be such
as to satsfy (inclusively and exclusively) the requirements of the
hypothesis that has been adopted and employed Since cxstence
15 existence and facts about 1t are stubborn, ascertained facts serve
to test the hypothesis employed, so that when there 1s recurrent
discrepancy of observed facts with the requirements of the con-
ception (hypothesis or theory), the maternl ground 1s provided
for modification of the hypothesis Here also 15 a circular move-
ment, but 1t 18 2 movement within inquiry, controlled by the
operations by means of which problematic situations are resolved

Il Inference from Case to Case It 1s convenient to begin the
discussion by reference to the view of Mill, since he holds that
generalizations proceed from singulars to other singulars and are
proved by a sufficient number of particular cases, while he also
admuts that a “generalizing propensity” 1s mvolved when we pro-
ceed from one observed singular to others that are unobserved
“We conclude,” he says, “from known to unknown cases by the
impulse of the generalizing propensity ”! The generalizing 1m-
pulsive propensity may be fairly 1denufied with the mode of action,
organic or acquired, of which mention has been made But m
Mull's account of generalization, the need for propositional for-
mulation of the active propensity 1s not recognized  Consequently,
his account of the production and nature of general propositions
sets forth, quite precisely, what happens in the case of those gen-
eralizations which fail to satsfy logical conditions the generaliza-
tions (of which mention was made in the introductory paragraphs)
that do not rest upon ascertained grounds and which, therefore,
are unwarranted

His well-known illustration of the wvillage matron and her

1L ogic, Book I, ch 3, sec 8
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neighbor’s child affords, when 1t 1s analyzed, proof of this state-
ment The matron infers from case to case by virtue of a gen-
eralizing propensity  Since this remedy cured my child, it will
cure yours No doubt there are many cases in which just this
procedure 1s followed  If 1t were not, patent medicine testimomials
would not have the vogue they have But the fact that the pro-
pensity operates sumply as a propensity and not through the me-
dwm of a general proposiion of the #f-them form (and hence
checked by the consequences that ensue from 1ts operation) 1s
precisely the reason for the relative worthlessness of the inferences
which result  The propensity 1s a cause of the inferences that are
made but 1s no sense their ground

There 15 (1) no reason or ground for the village matron’s as-
sumption that 1t was the medicme recommended that n fact cured
her own child There 15 (2) no reason for the assumption thar
the disease of the neighbor’s child 1s similar to—of the same lund
—as the dwiease of her own Lucy And yet that assumption was
made, unless the matron carried her “propensity” to the pomnt of
reccommendmg 1t for every case of illness in the village Stated
posiavely, mference from one case to other cases (which 75 a most
mportant form of inference, being, as will be shown later, of the
essence of the inducrive function),” 1s grounded only through the
mtervention and mtermediation of general propositions  Examina-
uon of the two cases of illness m question 1s required to establish
that they are simlar or of the same kind This examunation 1s
carried out by means of analytic comparison of both cases, a com-
parison that establishes agreements and differences by using opera-
tions that instirute affirmative and negative propositons 1n strict
correlation with each other Moreover, this analytic comparison
15 effected (when 1t yields a grounded conclusion) by the oper-
ative use of a conceptual apparatus of if-then propositions If
diphthera, then certamn characteristic traits, if typhoid, then cer-
tan others, 1f measles, then certain others, and so on  Moreover,
the conceptual apparatus 1s adequate only if the f-then proposi-
tions that arc employed form the content of a disjuncuve system
of propositions, theoretically (though not n practice) covering all
possible cases of 1llness i such a way as to provide the procedural

4See Chap XXI
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means of identfymng and demarcating any case of illness whatever
For these reasons it was stated above thar inference 1s made from
one case to other cases only by the intermediary of general propo-
sisoms, mstead of saymg by a single general proposition. For
there 1s the proposition that this case 1s of a kmd, and there 1s the
generalization of the 7f-then form which 1s required to ground the
proposition about 2 kind

It will be noted that 1c 1s not denied that we do infer from one
case to other cases What 1s affirmed 1s that such inferences have
logical standing—or are grounded—only as the inference takes
place through the mediation of propositions of the generic and of
the universal form

IIl The Nature of Generic Propositions Every proposition
that mvolves the conception of a lund 15 based upon a set of
related traits or characteristics that are the necessary and sufficient
conditions of describing a specified kind  These traits are se-
lectvely discriminated by observation out of the toral perceived
field What 1s the criterion upon which some traits are taken and
others are omitted and rejected® From the standpomt of ex-
istence, mndependently of s subjecuon to mquiry, there 15 no
criterion  Everything mn the world 1s like everythmg else i some
respects, and 1s unhke anything else m other respects From the
existential point of view, comparison can form an mfinite number
of kinds and there 1s no ground whatever 1n any situation why one
kind rather than another should be formed For evample, there
are persons who have the quality of being cross-eyed, of being bald
and being shoemakers Why not form a kind on the basis of these
qualiies’ The answer 1s that such a set of conjomned traits 1s
practically worthless for the purpose of mference This set of
traits has no evidential value mn respect to inferring other traits
thar are also conjoined but not observable at the tune It leads
nowhere mn mquiry.

Such a conjunction of qualities as viviparous, warm-blooded
and lung-breathing 1s taken, on the other hand, to describe the
kind #anmialian, because and only because this conjunction of
characteristics promotes and controls extensive inference. It per-
muts grounded conclusions to be made regarding singulars For
singulars are affirmed or denied to be mammals according as to
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whether this conjunction of traits 15 or not found to exist upon
observational mquiry If 1t were not for the conception of related
traits, the inquirer would not know whar to look for or how to
estimate what he found The set of traits also enables inferences
to be made regarding relations of kinds The traits selected fall
within, through additve deterrmnants, the set of trairs which de-
scnibe the kind vertebrates, and 1s such as to enable demarcation to
be made between the lund mammals and other kinds such as
fishes There was a time when the traits, walking, swimming,
creeping and flying, were believed to provide the ground for iden-
nfymmg and differentiating diverse kinds of living creatures In
the continuum of expeniential inquiry, 1t was found to be both
too wide and too narrow It put insects, birds and bats mn one
and the same kind, fish and seals in another kind, repules and
worms 1 a third kind  Scientific mquiry showed that, on the
contrary, seals, birds and reptiles should be mcluded in one n-
clusive Jund, because the traits by which that kind 1s descriptively
determined enable inference to be ready and secure from case
to case when they are found by directed observation to exist and
sets barriers to inference when they are not found

The theory which has been most generally current (or at least the
most popular notion) abourt the formation of general concepuons
1s that they are formed by processes of comparison which extract
clements that are commion to many cases and drop out those that
differ The point already made, namely, that formation of lunds
1s rendered purely arbitrary, since everything 1s like and unlike
other things, applies to this view A more important objection
in the present connection 1s that 1t puts the cart before the horse,
taking for granted the very thing that 15 to be accounted for
Common qualities are already general quahities For example, it
15 said that we form the general conception of a horse by compar-
ing horses and talung the residuum of qualities they have i com-
mon But gencralization has already been effected when the
singulars are adjudged to be horses

If sound generalizations could be formed by placing, mentally,
a number of singulars 1n a row and then throwing out unlike
qualities until a number of “common” qualities remams, institution
of kunds and of general conceptions would be an ultra-mecharucal
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and easy operation One only has to consider the traits that de-
scribe a kind n scientific inquiry to note thar their institution is an
arduous process, and does not proceed m the way that 1s here
cnticised  For scientific kinds, say that of mzetals, are msnrured by
operations that disclose traits that are zot present to ordinary
observation but are produced by operations of experimentation,
as a manifestation of mteractions that are talung place For only
qualities that are capable of being treated as signs of defimte m-
teractions facihitate and control inference

We are thus brought bacl to the thesis that the traits which
descriptively determine kinds are selected and ordered with ref-
crence to their function in promoung and controlling extensive
inference In other words, while every characteristic trait 1s a
quality, not every quality 1s a trait No quality 15 a trait 1n and
of 1itself, or in virtue of existence Qualities are existential and are
produced and destroyed by eustenual conditions For a quality
to be a trait 1t must be used as an evidential sign or diagnostic
mark  The very fact that qualities as trais are used to direct and
to control inference 1s the reason why their firness to perform
the sigmifying function, to serve as evidential, 15 and must be 1tself
a marter for careful mvestigation

We habitually employ qualities as signs although we do not
habirually or “naturally” imvestigate their qualifications to be so
taken and used  As a rule only artists and those of strong esthetic
mnclinarions pay much heed to quabities as qualiies A red light
on a street corner 1s 2 traffic signal, except in thus function lictle or
no attention 15 paid to 1ts inermnsic quality  Morcover, the qualiry
as an existence 1s constantly changing It varies with atmospheric
conditions, with changes of sunlight, with the distance and optical
apparatus of the percipient, etc It is constant and umform only
mn 1ts function  Varauons i 1ts quality as exstential are mndif-
ferent—until they pass a definite limit—to 1ts funcuion as a stop-
signal

It follows that the view that qualities are themselves genceral, as
much so as relations and relanonshups, 15 as logically fallacious as
1s the doctrine that generals are determimed by selection of “com-
mon” qualities Nothing more ntrmsically umque and non-
general than a quality as an existence can be imagmed The
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actual red of the traffic ight 1s always varying, for exstentially 1t
1s 2 mamfestauion of a vast complex of changing conditions  The
function and only the funcuon of a quality 1n grounding inference
1s constant and general

IV The Nature of Unwversal Propositions. As has been said,
the existential basis of a universal proposition 1s a mode of action
A universal proposition 1s not, however, merely a formulation of a
way of acung or operating It 1s such a formulation as serves to
direct the operations by means of which existential material 1s
sclectively discrimimated and related (ordered) so that 1t functions
as the ground for warranted inferential conclusions In other
words, a content of a proposition has the form of umversality m
virtue of the disuncuve funcuon 1t performs in mquiry  Ways
of acting are, as has been pointed out repeatedly, at first practical
and actual Through symbolization of propositional formulauon
they represent possible ways of action  Entertained and developed
as possibilities of ways of acung which are existentially general
(because they are ways and not singular acts or deeds) they acquire
logical form

In a umwversal proposition, possibility of a mode of operation
1s expressed n an #f-them form If certain contents, themn neces-
sanly certamn other contents Traditionally, the #f clausc is called
the antecedent and the then clause the consequent But the rela-
uon is purely logical, and the rerms “antecedent” and “consequent”
are to be understood m a logical, not n an existential sense
When an sf-then proposition 1s formed m the process of delibera-
tion about a specific matter of conduct, the two words have a more
lireral sense  “If T first do this, then certamn consequences may
be annicipated to follow ”  The relation m question 1s one of tem-
poral prionty and consequence In the proposition, “If an act
of trespassing, then labiliry to a penalty,” the terms are abstract
and the relation 1s non-temporal and non-existential, even though
the contents, the 1deas of trespassing and penalty, have indirect
existential reference When 1t 15 said “If a plane figure 15 a tri-
angle, then the sum of 1ts three interior angles is equal to two nght
angles,” not only 1s the relation non-existential, but the contents
are free from any prescribed existential reference even of the most
indirect sort  In such a proposition there 1s not even a semblance
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of antecedent and consequent even in a logical sense  The mean-
ing would be the same if the proposition read “If the sum of the
three interior angles of a plane figure 1s equal to two right angles,
the plane figure 15 a triangle ”

In neither of the two cases cited does one clause follow from
the other For in their necessary mterrelation they present the
analysis of a conception nto 1ts mtegral and exhausuve contents
Hence 1t 15 misleading to say that one clause mzplies the other,
not only because mmplication holds between propositions, not be-
tween clauses, but because such a statement obscures from view
the primary logical consideration—namely, that the two clauses
represent the analysis of a single conceprion into 1ts complete and
exclusive nterrelated logical constituents  For this reason a um-
versal hypotheucal proposition has the form of a definition m 1ts
logical sense Thus the proposiion “If anything 1s a materal
body, 1t attracts other matenal bodies directly as its mass and
indirectly as the square of the distance” may read equally well
in the linguistic form “All material bodies, etc” It 15 a (parual)
defimtion of bemg a material body It expresses a condition which
any observed thing must satsfy if the property “wmatersal” 1s
groundedly applicable to it  On the other hand, if things are
found that on grounds provided by other universal propositions are
determuned to be material which yet fail to answer to the require-
ments prescribed by the proposition quoted, then one or other of
the mvolved umversal propositions must be revised and re-
formulated

The foregoing paragraphs are intended to show (1) what 1s
meant by the functional character of the universal proposition and
(2) 1 what special way 1t 1s functional Thus special way may
be restated as follows A uniwversal proposition prescribes the con-
ditions to be satisfied by existential material, so that if singular 1t
15 determmed to be one of a specified lund, or if a lund, 1t 15 -
cluded i and/or 1s inclusive of certain other specified kunds It
accomplishes this function by means of actual execution of the
mode of operation which as a proposition 1t formulates For an
actualized operation 1s performed upon existential conditions and
has consequences in the literal or existential sense Simple agree-
ment of these actual consequences with the content of the
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apodosis clause of the hypothetical universal 1s not, however, as
already explaned, a complete test of the hypothesis The actual
consequences must be shown, as nearly as possible, to be the only
ones which would satisfy the requirements of the hypothesis In
order that determmation of this mode of sausfaction can be ap-
proumately attamned, the unwersal m question must be one of a
system of 1nterrelated universal propositions A umwversal propo-
sition which 1s not a member of a system could, at the most, only
produce consequences that agree with the condinions 1t preseribes,
without excluding the possibility of their also agreeing with condi-
tions prescribed by other conceptions

V' The Conjugate Relation of Umwersal and Generic Propos:-
tions Implication and Inference In the previous chapter it was
sad that “category” would be employed to designate the concep-
nions which are formulared 1n umiversal proposinons instead of the
word class, since the latter word 15 also used to denote generals of
the form of kinds Every conception which functions as repre-
sentative of a posable mode of operacion may be called a category
Although m the history of philosophy, the word has been used
to a large extent to designate only the conceptions that were taken
to be ultimate (even so with little regard to their operational
nature), yet ordinary language uses the word more widely When
1t 15 said, for example (taking the example from a dictionary quo-
tation), that “this object falls within the category of machines,”
something more 1s meant than that 1t 1s included within the lund
miackmes  What 1s meant 1s that 1t exemplifies the prmnciple or
order of principles by which bemg machinery 1s defined A cate-
gory 1s the logical equvalent of what pracucally is an attitude
It constitutes a pomt of view, a schedule, a program, a heading or
caption, an orientarion, a possible mode of predication, as, m Ans-
totle, to categorize 15 to predicate Civil and criminal laws fall
mto kinds But bemmg civil or criminal law are categories  They
are pomnts of view from which certain forms of conduct are ap-
proached and regulated A law 1s a formula for treacment. It
deterrines whether certamn agents can be brought before a court
and how they shall be treated if and when so brought Principles,
prudential and moral, are categories They are rules for conduct
While rules may themselves fall into classes m the sense of kinds,
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bemg a principle 1s not a lund but 1s a prescription for forming
kinds and thus for determiming whether a given action or lne of
conduct 1s of a specified kind

Once 1t 15 recogmzed that a umversal proposition 1s a formula
of a possible operation, the chicf logical problem about such
propositions concerns their relation with generic proposttions, that
15, therr relation with determunattion of the distunguishing traits
which describe kinds According to the view here stated, the
relation 1s conjugate Universals and generics bear the same rela-
tion to each other in nquiry thar materal and procedural means
sustain to each other in instututon of judgment Propositions
about kinds and smgulars as of a specified kind provide the subject-
matter that forms the logical subject of final judgment. Proposi-
tions abour the operations to be undertaken in order to effect the
transformation of problematic subject-marter 1nto a umfied con-
tinuous existential siruanion provide the predicational subject-matter.

An operation not formulated m a proposition 1s logically un-
controlled, no matter how useful 1t may be m habirual practice
For untl 1t 15 proposirionally formulated, there 1s no ground for
determining what consequences or whar aspects of ensuing con-
sequences are due to 1t and what consequences are duc to extraneous
unformulated conditions The umwversal hypothetical states rhe
relation berween the operation and 1its consequences, the conse-
quences being talten as themselves of operauve force m the con-
unuum of experience, not merely as final and hence isolated
Thus they bear the same relation to propositions arranged 1n
reasoning or ordered discourse, that propositions about lunds do
to promenion and reguianion of mference  Particular consequences
do not of themselves lead on to further consequences In delibera-
uon, the “if” of any action proposed as possible will have for
1ts “then” certain contemplated consequences But what the further
consequences of these consequences will be, remains a separate
problem, and one readily lost from view, especially when the
special consequences are agreeable When the “consequences”
are themselves possible operations, their formulation leads naturally
to propositions about further operations with which they are re-
lated, or to discourse, untl 1n mathematical discourse there 1s no
set Limit to the possibility of ensuing operations
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Recurring to the topic of conjugate relationship 1n 1ts bearing
upon the relation of generic and unwversal propositions, we have,
first, the fact (already noted) that the operations which constitute
the content of predicate subject-matter are such as determine
evidential data In the second place, the data which are thus
constituted become the tests of operations already executed and
the ground upon which new operations (or modifications of old
ones) are suggested and executed An executed operation first
transforms antecedently existent material so that the material ob-
tamned becomes more indicative or signifymng, and then this changed
matenial calls for further operations, and so on unul a resolved
situation 1s mstituted  In short, the raison d’etre of a given opera-
tion 15 that by it there 1s brought about approach towards the
eustential consequences that constitute a resolved situation  Prop-
osinonal formulation of the operation in advance of 1ts perform-
ance 1s 4 necessary condinon of sansfactory execution of this
ofice  On the other hand, scrupulous discriminative observation
of the consequences of its actual performance, together with
comparison of these consequences with those which are hypo-
thetcally dctermined, tests the validity (relevancy and force) of
the propositional formulation of an operation, and thus reacts, when
needful, to modify the operation and the proposition that are sub-
sequently employed

Srating this conclusion 1n formal rerms —No grounded generic
propositions can be formed save as they are the products of the
performance of operations indicated as possible by umversal prop-
owtions The problem of inference 1s, accordingly, to discriminate
and conjom those qualimes of ewstential material that serve as
disunguishing traits (inclusively and exclusively) of a determinate
kind The disunguishing traits that were once taken to describe
the kind wsetals were peculiar lustre, opacity, malleability, high
density and tenacity. The trais were observable qualities pro-
duced by the ordinary operations of the body, seeing, touching,
ctc, conjomned with activities of craftsmen n manipulating things
for the cnds of use and enjoyment  Valuable as the consequences
of these activities were for strictly practical purposes, they failed
to guide inquiry as inquiry They gave no aid m searching for
other merals than those ordmarily n use (then some seven 1n all),
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they gave no aid n linking metals with non-merals i a common
system of mnferential conclusions, they did not even ensure ac-
curate discrimination of a metal from an alloy The net conse-

uence was that, even from the standpomnt of practical use, the
art of metallurgy was restricted within narrow bounds.

The transition to the present scienufic conception of being
metallic and the determimation of the traits by which the kind,
metals, and 1ts subkinds (more than sixty) are described was
brought about when the pomnt of view changed It changed from
consequences connected with direct use and enjoyment to conse-
quences brought about by mzeractions of thmgs with one anotber,
human intervennon consisting of the experimental operations that
mstitute these interactions The result was that immediate sensible
qualities lost the significance previously given them as distinguish-
g traits  For example, an important element i the present
definition of being metallic 15 “affimity” or capaciry for inreraction
with certain non-metallic substances, espccially oxygen, sulphur
and chlorme, together with the capacity of oxides thus produced
to interact as bases with acids to form salts  Another element 15
high positive electric capacity It 1s obvious that such traws
could never have been extracted as were lustre and opacity from
immediate sensible qualities, or as tenacity and malleabilicy were
from operations exccuted by artisans  The traits are such as to
promote (1) determination of previously unrecognized metals,
(2) accurate discriminauon of subkinds, and, (3) above all, to
relate inferences made about mctals to mnfercnces about all chemu-
cal changes n that extensive system which constitutes chemical
science

The 1illustration has been developed in some detail because 1t
llustrates so clearly both the distinction and the relation of (1)
defimtion and description, of (2) categories and kinds, of (3) char-
acters and characteristics In these distinctions, the first term 1n
each of the three pairs refers to a possible operation of the nature
of an interaction while the second refers to the existential conse-
quences of the acrual execution of the operation As distincrions,
they are mherently related The relation 1s that of operations as
procedural means to existential conditions as consequences  “If
metallic, then certam specified characters, #f iron, sodium, tungsten
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. then certain 2dditional differential consequences ” The defi-
niton thus forms a rule for the performance of (1) an experimental
operation and (2) for guiding further operations of discrimmation
The latter are selective of special qualities as inclusive and exclusive
evidential signs of subkinds withim an 1nclusive kind.

The 1llustration up to this pownt has put its emphasis upon the de-
pendence of propositions about kinds upon the definition provided
by universal hypothetical propositions Were the actual historical
development of the latter in the progress of physico-chemical in-
quiry followed out, the conjugate role played by existential propo-
sinons of lkinds in testng and revising previous umversal
conceptions would be equally evident. The later conceptions of
being metallic, being 1ron, etc, did not appear out of the blue
They were suggested by conclusions as to matters-of-fact already
obtained The conversion of the suggestion into a proposition
prescribed further operations, which yielded new matters-of-fact,
and hence new 1deas m the continuum of inquiry, untl, on one
side, the present conceptions and definions were arrived at, and
on the other side, the present set of differential descriprions and
kinds In short, the relation between the two forms of the um-
versal and the generic 1s functional 1t 1s exactly simular 1n logical
status and function to the relation between the logical subject and
predicate of final judgment

The distinction of forms that has been discussed 1s, then, that
berween propositions faciitaung and regulating mference and
those constituting reasoming as ordered discourse  The movement
from one ewistential proposition to another through nference de-
pends, as we have seen, upon non-existential universal propositions
as an mstrumental intermediary—a consideration which demands
that there be scrupulous attention to formation of the uriversal
propositions employed 1n discourse  But the movement of infer-
ence cannot be identified with that of ranonal discourse without
radical doctrinal confusion Nor can either one of the two logical
movements be 1dentified with the application of the universal
proposition to existential material No amount of reasoning can
do more than develop a universal proposition, 1t cannot, of itself,
determine matters-of-fact  Only operational application can effect
the latter deterrmination  On the other hand, existential data can-
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not of themselves prove a umversal They can suggest it But
proof 1s effected by (1) the formulation of thc 1dea suggested in
a hypothetical proposition, and (2) by the transformation of
data mto a umfied situation through execution of the operations
presented by the hypothetical as a rule of acrtion

The condition to be satsfied m reasoning or discourse 1s con-
suruted by the wmplicatory relaon  Problems of discourse have
to do with ascerramment of rigorous and productive implications
Inference, on the other hand, 15 conditioned upon an ewstenual
connection which may be called mvolvement The problems of
inference have to do with discovery of wbhat condinons are m-
volved with one another and how they are involved® A person
engaged 1n a business undertaking 1s mvolved awith others m the
conditions of the situation mn which the underralung 1s to be carried
out In a criminal conspiracy one person 1s mvolved with his ac-
complices m certain activities and conscquences  But the scope of
mvolvement 1s not confined to personal cases An mecrease mn the
supply of gold involves, usually, a decrease in 1ts price and an 1n-
crease 1n the price of other commodities The sudden and excessive
mse of the customary level of a niver 1s mvolved » heavy rain storms
and 1nvolves with 1its occurrence perils to hfe and property, 1m-
passable roads, etc. An outbreak of bubonic plague mvolves a
rise w2 death-rate with, perhaps, a campaign to exterminate rats
There 15 no need to multply nstances LEvery case of the causal
relation rests upon some nvolvement of existential conditions wsth
one another 1 a jont mteraction. The enrire principle of func-
uonal correlations of changes rests upon nvolvements, as when,
in the case of many substances, increase of heat 1s ground for an
inference to their expansion, or when the volume of gases 1s said
to be a function of pressure and heat The essential consideration
15 that the relation 15 a strictly existential one, ultimately a matter
of the brute structure of things.

Reasoning and calculation are necessary wmstruments for de-
termuming definite mvolvements But the relanons of terms and

31 owe the word “involvement” and cxplicit recopmuon of its logical impore
as the conjugate counterpart of mnplication to Dr Percy Hughes  Sce lus arucle,
“Involvement and Implicauon,” Phiosophical Review,” Vol XLVII, (1938), PP

267-274 He was lund enough to show me the manuscript m advance of pub-
licauion
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propositions within reasoning and calculation (discourse) 15 1m-
plicatory and non-existential while description of lunds 1s a matrer
of involvement Because the universal hypothetical propositions
which constitute ordered discourse anse from analyses of single
meanings or conceptions, thewr constituents sustain a necessary
relation to each other But propositions about objects and traits
which are involved wzth one another 2 some teraction have ref-
erence to the contingencies of existence and hence are of some
order of probability Therefore, an indispensable factor of in-
quiry 1s determunation of the order of probability presented 1n any
given case The traits or characterisics which describe a kind
are taken to go together in existence  The ground of their selec-
tion 1s logical but the ground of their going together 1s existential
The ground 1s that, as a marter of existence, they do go together
or are existentially so conjomed that when one varies the other
varies When no reason why they should go together 1s seen
(such as forms the content of a unversal hypothenical proposi-
tion), the ground for selection of a given conjunction may prop-
erly be called “empirical ” In the degree in which the selection
of a conjuncuon 1s determined by the operational application of
a umiversal proposition (and this proposition mn turn 1s one of a
system of universal propositions which have been severally tested
in expermmental application) the probability of the validity of a
given existential proposition 1s of a high order  But 1t never at-
tains the status of inherent logical necessity It remamns a brute fac,
even after a law has indicated why and how a proposition about
the brure fact 1s fruitful in promotion and control of mquiry

On the basis of the distinction and relation of existennal n-
volvement and logical implication, the pomt already made about
the conjugate connecrion of generic and umversal propositions
may be 1illustrated as follows One who 1s convicted of bemng an
accomplice m a crime 1s so involved with the principals as to be
involved  the consequences of the cime But the involvement
1, say, the penal conscquences, results only because of the defim-
tions of “crime,” “principal” and “accomplice” instiruted mn a
given legal system of conceptions These definitions are care-
gories set forth in if-then proposiions By application of these
categories, the presence or absence of the conjunction of trais
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which mdicates that a given acton 15 of a kind nvolving specified
consequences 15 decided  On the other hand, 1t 1s clear that the
definitions and categories i question did not emerge from the
blue, but were evolved and exphicitly formulated m terms of con-
dwions sct by the need of dealing with actual cases of human action
As another example, one may scribble his name on a piece of
paper and no legal consequences follow But under conditions
which are determined by an abstract definition, he may be held
lable for payment of a given sum when he signs his name
Finally, the legal defimuions and conceptions are evolved and are
modified with respect to their function mn regulation of situations
which existentially arise mn the field of human relationships  Ef-
fectiveness mn regulation of human conduct s thewr final criterion
of vahdiry

The functional correspondence, or conjugate relationship, of
mvolvement and mmplication, kinds and categories, characterstics
and characters, generic and unuversal propositions, significs, to sum
up, that they represent cooperative divisions of function n the -
quiry which transform a problematic situation mto a resolved and
unified one The imnternecine logical war between empiricists of
the type of Mill and the school of rationalism will continue as
long as adherents of the one school and of the other fail to recog-
nize the strictly intermedmate and functional nature of the two
forms of propositions as cooperative phases of mquiry  But the
needed recognition cannot be effected untl the field of logic 1s
taken to be as broad as that of controlled inquiry The relations
of terms and propositions mn discourse 1s such as to make possible
purely formal statements—purely formal m the sense that 1t 15 the
very nature of ordered dicourse to deal with possibilities
abstraction from existential matertal But any theory of “pure”
logic which assumes that forms of discourse necessarily constitute
the toral subject-matter of logic 1s arbirary Fundamentally, 1c
makes the personal incerest which actuates a parucular logician or
group of logicians the criterion for logical subject-matter In ad-
dition, 1t fails to provide the logieal ground for discourse and its
forms, and to provide a rational explanation of their applicability to
existence, which remains a matter of 2 mysterious preestahlished
harmony berween the possible—which 1s not efficactous—and the
actual
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CHAPTER XV

GENERAL THEORY OF PROPOSITIONS

UDGMFNT HAs been analyzed to show that it 1s a continuous
process of resolving an indeterminate, unsettled situarion
mnto a determinarely unified one, through operations which

transform subject-matter onginally given  Judgment, in distine-
tion from propositions which are singular, plural, generic and
umversal, 15 mdividual, since 1t 1 concerned with unique qualitative
situations  Comparison-contrast 1s, upon this position, the funda-
mental operation by which re-deternunation of prior situations 1s
effected, “comparison” being a name for all the processes which
mstitute cumulative continuity of subject-matter m the ongomng
coursc of nquiry  Comparison-contrast has been shown to be -
volved in afirmation-negation, in measurement, whether qualirative
or numerical, in description-narration, and 1n general propositions
of the two forms, generic and unnersal  Moreover, 1t 15 a
complex of operations by which evstenual conjunctions and elimi-
nations, m conjugate connection with each other are effected—not
a “mental” affair

Propositions are logically distinct from judgment, and yet are
the necessary logical instrumentalities of reaching final warranted
determimation or judgment  Only by means of symbolization (the
peculiar differentia of propositions) can direct action be deferred
untl mquiry into conditions and procedures has been instiruted
The overt activity, when 1t finally occurs, 1s, accordingly, ntelh-
gent 1nstead of blind  Propositions as such are, consequently, pro-
visional, intermediate and nstrumental ~ Since their subject-matter
concerns two kinds of means, material and procedural, they are of
two main categories (1) Existential, referring directly to actual
conditions as determined by experimental observation, and (2)
1deational or conceprual, consisting of interrelated meanings, which
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are non-existential in content 1n direct reference but which are
applicable to exstence through the operations they represent as
possibihities  In constituting respectively material and procedural
means, the two types of propositions are conjugate, or funcrionally
correspondent  They form the fundamental divisions of labor n
Inquiry.

A contemporary movement 1n logical theory, known as logical
positivism, eschews the use of “propositions” and “terms,” substtut-
ing “sentences” and “words” The change 1s welcome in as far
as 1t fixes attenuon upon the symbolic structure and content of
propositions  For such recognition emancipates logical theory
from bondage to preconcewved ontological and metaphysical be-
Liefs, permitting the theory to proceed autonomously in terms of
the contents and functions of propositions as they actually present
themselves to analysis In emphasizing the symbolic element, 1t
brings propositions mnto connection with language genercally,
and language, while about things directly or indirectly, 1s acknowl-
edged to be of another dimension than that which it 15 abour
Moreover, formulation of logical subject-matter 1n terms of sym-
bols tends to free theory from dependence upon an alleged sub-
jective realm of “‘sensanions” and *ideas” set over agamnst a realm
of objects For symbols and language are objective events in
human experience.

A minor objection to the use of “sentences” and “words” to
designate what have been called propositions and terms, 1s that
unless carefully interpreted 1t narrows unduly the scope of symbols
and language, since 1t 1s not customary to treat gestures and
diagrams (maps, blueprints, etc ) as words or sentences How-
ever, this difficulty may be guarded against A more serious ob-
jection 1s that wathout careful statement, the new terminology does
not discriminate between language that 1s adapted to the purposes
of communication (what Locke called “ctvil” language) and
language that 1s determined solely by prior inquirtes related to the
purposes of inquiry—the latter alone bemg logical in mmport
Thus sertous difficulty cannot be overcome by considering sencences
and words m 1solation, for the distinction depends upon an mtent
which can be adjudged only by means of context

In so far as it 1s not determined m a given case whether the
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intent 1s communication of something already known, or 1s use of
what 1s already taken as known as means of inquiry nto the as yet
unknown and problematic, fallacies 1 logical theory are bound
toanise Take, for example, the matter of subject-predicate The
grammmatical subject 1s the subject-matter that 1s taken to be
common, agreed upon, “understood” as between the communicator
and the one communicated to  The grammautcal predicare, 15 that
which 1s taken to be i1n the knowledge or thoughr of the one
giving informanion or advice, but not 1n the knowledge or thought
of the receiver Suppose the sentence to be “The dog 1s lost”
The meaning of “the dog” 1s, or 1s supposed to be, common for
all paruies, that of “is lost” to be m possession of the speaker, and
while relevant to the experience and beliefs of the hearer, not
previously known by him

Now 1f the logical theory of the subject-predicate 1s taken over
from grammatical structure, 1t 1s likely, 1n fact, pracucally certain,
to be concluded thar the matenal of the logical subject 1s some-
thing already completely given indcpendently of inquiry and of
the need of inquiry, so that only the characterizations provided
in predication have logically to be taken mro account Indeed, 1t
1s not too much to surmmuse that the direct movement from gram-
matical to logical structure had much to do wich the Aristotelian
formulatuon of the logical subject-predication relation It led, on
the one hand, to the theory that the ulumate subject 1s always
some ontological substance and, on the other hand, to the classic
theory of predicables Agam, it may not be too much to surmise
that the doctrine, which has been criticized, regarding the im-
mediately given character of the subject-content of propositions 1s
an nheritance from the translation of grammatical into logical
form, carnied out under the influence of an uncnticized psychology
of sensory-qualities as something immediately presented

An even more serious objectuion s that logical posiuvism as
usually formulated 15 so under the mfluence of logical formalism,
derived from analysis of mathematics, as to make an over-sharp
distinction between matter and form, under the captions of “mean-
g of words” and “synracucal relations” Now there 15 no
question that logical theory must disinguish berween form and
matter  But the necessity for the disunction does not decide
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whether they are or are not independent of each other —Whether
they are or are not, for example, intrmnsically related to each
other m logical subject-matter and distinguishable only in the-
oretical analysis  While sentences or language mvite making a
disunction berween the meanings of the words consututing its
vocabulary and syntacucal arrangements, this fact but poses
a new way the old fundamental problem of the relation, or absence
of relation, berween matter and form, or meanings and syntax A
tacit or explicit assumption that the distinction proves the 1n-
dependence of matter and form, idenufying the logical simply
with the latter, only begs the fundamental poinr at issue

Ultimarely, in spite of the nominal rejection of all “metaphysical”
principles and assumptions, the idea that there 1s a sharp distinc-
tion, if not a separation, between form and matter, rests on a
special purely metaphysical tradicion  The admuteedly formal
character of marhemancs does not prove the separation of form
and matter, 1t rather poses that problem 1n a fundamental way A
more direct objection along the same line 15 that the idenuficauion
of the logical with syntactical form 15 obliged to assume, as given,
the disunctions between nouns, verbs, adjectives, prepositions and
connectives, etc  No attempt has been made, and I do not sec
how one can successfully be made, to determine what words have
the disuncuve force postulated i the above classification (are
nouns, verbs, etc ) without taking account of their meaning, w hich
15 a matter of material content

It would be absurd, of course, to hold that the separation just
mentioned 15 mherently mvolved m the substitution of “words”
and “sentences” for “terms” and “propositions ”  But the fact that
in the present state of logical theory the substitution 25 associated
with the notion of this separation affords a reason for using the
older termmology This reason 1s inguistically reinforced by the
facr, already mentioned, that the word “sentence” as ordinanly
used cxpresses the close of mquiry rather than its imtiation or con-
timung execution The word “proposition,” on the other hand,
at least suggests something proposed, propounded for further con-
sideration, and thereby something entering integrally into the con-
unuum of inqury

The basic 1ssue regarding the logic of propositions concerns the
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ntrinsic conflict between the theory that holds to the intermediate
and funcuonal status of propositions mn nstutunion of final judg-
ment, and the theories, traditional or contemporary, which isolate
propositions from their contextual position and function m de-
termmation of final judgment According to one variety of the
latter posirion, judgment alone 1s logical and propositions are but
linguistic expressions of them—a position which 1s consonant with
the 1dea that logic 1s the theory of thought as mental Another
variety holds that since judgment 1s a mental attitude taken to-
wards propositions, the latter alone are logical in nature  Sharp as
1s the opposition between these views, both of them hold that
judgment—and “thought” generally—is mental Both of them
stand, accordingly, 1n opposition to the position here taken, which
1s that mquiry 1s concerned with objective transformations of
objective subject-marter, that such inquiry defines the only sense
i which “thought” 15 relevant to logic, and that propositions are
products of provisional appraisals, evaluatons, of existences and of
conceptions as means of mstitution of final judgment which 1
objective resolution of a problematic situation  Accordingly,
propositions are symbolizations, while symbolization 1s neither an
external garb nor yet something complete and final mn self

The view most current at the present time 1s probably that which
regards propositions as the umitary maternal of logical theory
Propositions upon this view have their defiming property in the
property of formal truth-falsity ~ According to the posinon here
taken, propositions are to be differentiated and 1dentified on the
ground of the function of their contents as mzeans, procedural and
material, further disunctions of forms of propositions bemg in-
stituted on the ground of the special ways in which their respecuive
characteristic subject-matters function as means  The latter point
1s the main theme of this chaprer  But at this pomnt 1t 15 pertinent
to note that, since means as such are neither true nor false, truth-
falsity 1s mot a property of propositions Means are erther effective
or meffective, pertinent or irrelevant, wasteful or economical, the
criterion for the difference being found n the consequences with
which they are connected as means  On thus basis, special proposi-
uons are valid (strong, effecuve) or mvahd (weak, madequate),
loose or rigorous, etc
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Validity-invalidity 1s thus to be distnguished not only from
truth-falsity but from formal correctness Any given proposition
1s such that it promotes or retards the instutution of final resolunion.
It cannot be logically adjudged, therefore, 7zerely on the basis of its
formal relations to other propositions The syllogism “All satel-
Iites are made of green cheese, the moon 1s a satellite, therefore, 1t
1s made of green cheese” 1s formally correct The propositions
mvolved are, however, mvalid, not just because they are “ma-
tepally false,” but because instead of promoting inquiry they
would, if taken and used, retard and mislead it?*

The basic division of propositions has been said to rest upon
therr funcuional place n judgment I return to this pont
Grounded judgment depends upon the mnstitution of facts which
(1) locate and circumscribe the problem set by an indetermiate
situation and which (2) provide the evidence which tests solutions
that are suggested and proposed Such propositions determine one
of the two main divisions of propositions, thase of subject-contents
But grounded judgment also depends upon meanings or conceprual
structures which (1) represent possible solutions of the problem m
hand, and which (2) prescribe operations which, when performed,
yield new data tending 1n the direction of a determinate existential
sicuation  These are proposiuions of predicate-contents—the other
mamn division

The subject-matter or content of the first mam division of
propositions consists of observed data or facts They are termed
material means  As such they are potentialines which, m interac-
uon with other existental conditons produce, under the influence
of an expenimental operation, the ordered set of conditions which
constitute a resolved situation  Objective mteraction 1s the overt
means by which the actualized situation 15 brought nto existence
What was potential at a given time may be actualized at some
later nme by sheer change of circumstantial conditions, without
mntervention of any operation which has logical or mtellecrual
mtent as, when water freezes because of a specified change
temperature But mn mquiry a deliberate operation intcrvencs,
first, to select the conditions that are operauve, and secondly, to

1 These remarks are not supposed to cover the whole ground the relation of
form and matter That topic receives more extended consideration later
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mstitute the new conditions which interact with old ones Both
operations are so calculated that as close an approach as possible
may be made to determining the exact %kmd of interaction, n-
clusively and exclusively, necessary to produce a determinate set
of consequences The relatzon between nteracting conditions and
actualized consequences 1s general, and 1s functonally formal,
because 1t 1s freed from reference to any particular space-time
actualization

Potentializes are to be distinguished from abstract possibilities
The former arc existential “powers” that are actualized under given
conditions of existential interaction  Possibility, on the other hand,
15 a matter of an operation as such—it 1s operabillity It 15 ex-
istentially actualized only when the operation 1s performed not
with or upon symbols but upon existences A strictly possible
opcration constitutes an 1dea or conception Execution of the
operation upon symbolized ideational material does not produce
the consequences constituting resolution of tension It produces
themn, as indicated n the previous paragraph, only by operationally
mtroducing conditions that mstirute a determinate kind of interac-
tion The 1dea of taking a drink of water, for example, leads to
actual drinking only because 1t institutes a change 1n prior condi-
uons—if only by pouring from a pitcher or turning a spigot to
bring water mto connection with a new set of conditions From
these preliminary general statements discussion proceeds to con-
sideration of the different kinds of propositions which are the
sub-classes of the two mam kinds just described

I. EXISTENTIAL PROPOSITIONS

1 Particular Propositions  Proposiions of the kind called
particular represent the most rudimentary form of propositions of
subject-content They are propositions which qualify a sigular,
this, by a quality proceeding from an operation performed by
means of a sense organ—for example, “This s sour, or soft, or red,
ctc” The word “s5” 1n such instances as these has existential force
not that of the umeless (because strictly logical) copula  “Thus 1s
sour” means either that the actual performance of an operation of
tasting has produced that quality n inmmediately experienced
existence, or that 1t 15 predicted that if a certain operation 1s per-
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formed 1t will produce a sour quality “This 15 soft” means that #
yields easily to pressure and will not cause most other things to
yield when applied to them When 1t 15 said of thes “It 1s bright,”
an actual consequence of physical interaction with hght 15 indi-
cated In short, the proposition 1s particular not because 1t ap-
plies to a singular but because the qualification 1s of something
taking place at a defimte bere and now, or 1s of an immediate change
In the strictly particular proposition there 1s no ground for intimat-
ing that the thss in question will remam sour, sucky, red, bright or
whatever  “Is” 15 a verb of the strictly temporal present tense,
or, if 1t 1s an anticipation of what will happen, 1t refers to an equally
transitory local ume 1n the future

When the above propositions are called, as they sometimes are,
Propositions of Sense Perception, there 15 confusion of the causal
conditions under which the particular quality occurs with the
logical form of the quality For practical purposes 1t 1s highly 1m-
portant to know the causal conditions under which anything be-
comes hard, sour, or blue Withour this knowledge there are no
means of controlling the occurrence of such qualities But the
logical mmport of a “particular” 15 determined by the strictly
limted local and temporal occurrence of the quality m guestion
Hence such propositions represent the first stage in derermmnation
of a problem, they supply a datam which, when combmed with
other data, 7ay indicate what sort of a problem the situation
presents and thereby provide an 1tem of cvidence ponting to and
tesing a proposed solurion There are, however, stances
which the same lmguistic expression has the force of a smgular
proposition—a form next discussed In a given context of m-
quiry, “This 1s sweet” may not mean that some partcular change
1s occurring which needs to be taken mnro account 1n formulating a
problem For in a special context, 1t may mark the resolution of
some problem, as for example, a problem m which discovery of
something which will sweeten something else 1s the object soughe
for When a linguistic form 1s separated from the contextual
matter of problem-inquiry 1t 1s impossible to decide of what
logscal form 1t 1s the expression

2 Simgular Propositions  Smgular propesitions are such as
determine thzs to be one of a kind  Take the two posstble meanings
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of “This 1s sweet” When the proposition 1s parucular, it 1n-
dicates, as has been said, an immediate change that has occurred
or 1s about to occur The same expression when 1t presents the
solution of a problem, means that “this” 1s one of the kind of
sweet things or that thss has the potentialiies which are properues
of any sweet thing The sweet quality 15 no longer simply a
change which has occurred, it 15 a sign of a conjowned set of con-
sequences that will occur when certan interactons take place
Tale for example the proposiuons “He 15 cruel,” or “He 1s lund ”
The qualification represented by “cruel” or “kind” marks a
disposition to act 1n a certamn way, not limited to a change occur-
rnng at a given tume, what occurs at the nme 1s being taken as
evidence of the permanent traits which describe a kind  If the
expression were phrased to read “He 1s a cruel person,” the presence
of traits desenibing a kind would be obvious

Such propositions as “This 1s an elm tree,” or “Thus 1s sugar, 15
granite, 1s a metcorite, etc ,” unambiguously 1dentify and demarcare
a smgular as one of a kind It 1s not necessary here to repeat what
has been said about the force of the concepuon or category of
kmd m promotion of grounded inferential conclusions It may be
necessary to pomt out that when an adjective, like “benevolent,”
“mammalian,” has the same logical force as a2 common noun, there
15 postulated the evistence of other qualifymg characterstics m
conjunction with the one explicitly stated 'When 1t 1s said, “T s
1 aron,” zron clearly refers to tras not now immediately present,
but which as porential consequences stand 1 conjuncuon with the
immediarely present quality of color or touch Similarly, the
difference berween the propositions “He 1s (now and here) acting
kundly” and “He 1s kind,” 1s consututed by the facc that the latter
mnvolves mference from the immediate datum of change stated n
the formicr to a ser of rraits not then and there observable

The singular proposition thus takes us back to what was said
n the previous chapter regarding the continuum of judgment. The
propositions “This has vitreous lustre, cannot be scratched by a
kmife, scratches glass, 1s not fused by a blowpipe, breaks with
conchoidal fractures” are propositions which, taken separately, set
forth special modes of change Applied concurrently and cumula-
avely to this they yield the set of conjomned traits describing the



292 PROPOSITIONS AND TERMS

kind quartz (1) A change 1s not merely noted as a brute fact,
but the conditions are noted under which it occurs (2) These
changes are found to be so mvolved with one another that, in spite
of variations 1 the circumstances m which they present them-
selves, the presence of one 1s 2 valid sign that the others will present
themselves i1f specified interacuons occur  Similarly, the proposi-
tion “This turns hitmus paper red,” of and by uself, records simply
an 1solared observation In the course of cumulative progressive
inquuries yielding other propositions about this, the proposition
“This1s an acid,” (1e, 15 one of a specified kind) 1s warranted
We are thus enabled to malke definite the logical differences be-
tween quahty, characterisic trait, and property which have
previously been noted “Turming paper red,” 1s, as the object of a
particular observauon, a quality  As cnabling rcasonably safe
inference to be made as to the occurrence of other qualities under
certain condinions, 1t 15 a disunguishing trait or characteristic de-
scripuive of a lund It becomes a property when 1t 1s determined
by negative as well ay posiave mstances to be a constant dependable
sign of other conjoined charactenistics It then belongs inherently
to all cases of the lund

Propositions of the class under consideration are often termed,
in contemporary logical texts, propositions of membershyp m a
lund  Membership, however, implies an articulation whuch s not
mvolved Propositions that “This 1s of specified kind.” constitute
“this” a case or representative of a kind, a specimen, rather than a
member * In one direction, determnation of a singular as one of a
kind 1nvolves a limitation of the singularity of thss It 1s no longer
taken 1n 1ts full qualitative existence, but 1s reduced to a character-
istic which promotes 1dentification and demarcation of 1t as of
akind In another direction, namely, that of the range of grounded
inferences that may be drawn, the limitation 1s conjugate with
widening  Ordinary lingwstic form 1s here, as i so many other
mstances, not a safe guide “Paul was a Roman citizen,” may
merely state a particular histonic fact, but 1 the context in which
1t was once uttered 1t signified that he was a representative of a
kmd of ciuzenship which carried with 1t certam nghts A mere

?The bearing of this disunction uwpon the concepr of extension 15 considered
below See Chap XVIII



GENERAL THEORY OF PROFPOSITIONS 293

successton of paroculars cannot, therefore, determne that an
existence 1s one of a kund  The particular changes that occur muse
have representative capacity Thus fact 1s fatal to the assumprion
often made that a quality like red and hard, 1s nherently general
or umiversal It becomes such m cumulative inference mm the
contnuum of inquiry, that 15, when determined to be capable of
application to an mdefimte number of singulars not actually
present  In and of tself 1t 1s particular to the pomt of uniqueness

Reference has been repeatedly made to contextual “conditions”
as necessarlly required for determmnation of the conceptions of
charactersstics, potenuality, and inference The specific nature
of these conditions 1s usually “understood” or taken for granted
Even 1n scientific mquiry and mference they are never completely
stated For a complcte statement 15 impossible since 1t would have
to exhaust pracucally everything Standardized conditions are
postulated, and are explicitly stated because, and as far as, they have
differential effect  There are certamn orgamic conditions under
which sugar will not taste sweet and cerrain material conditions
under which it will not sweeten another material  Only 1n special
cases, 15 1t necessary to state the condimons which cause conse-
quences to be other than those normally posrulated For example,
it 15 not safe to infer that a thing 1s sticky because 1t 1s sweet  But
when differential conditions are adequately stated 1t 15 safe to
fer that “This sweet thing 1s of the class of sucky things”
Postulation, implicit or explicit, of the environing conditions that
are required 1 a given casc 1s equivalent to standardization of that
set of conditions *

3 Propositions of Relationship of Kmds, or Generic Proposi-
tioms It 1s now generally recognized that the proposition “Atheni-
ans are Greeks” 15 of different logical form from “Socrates 1s
(was) an Athenian,” and “This 15 ron” 15 of a different logical
form from “Iron 1s a meral” The second proposition in each of
the above pairs icludes a lesser kind 1n a more extensive kind, as
a species 1n a genus, while the first one of the pairs does not -
clude the singular n a class or kind In them the kind, described

31 owe to Dr Nagel the observation that when formal symbols are employed
ro express this r)';pe of propositions, it 15 necessary to have a symbol standing
for the postulated standardized conditions
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by means of specified traits, serves to 1denufy and demarcate the
singular, so that from directly observed characteristics other char-
acterstics, not then observed or observable, may be inferred under
given conditions The membership of a kind n another lund not
only extends enormously the number of characteristics that are
inferable, bur, what 1s even more important, 1t orders observed and
inferred traits m a system From the proposition “Roses are
monocotyledonous angiosperms,” 1t can be mferred thar any ob-
ject which 1s a rose has two seed lcaves, that the parts of 1ts flowers
are not arranged by threes, that its leaves have reticulate venation,
etc  And the wide range of inference 1s based upon gencral prin-
ciples and not swzply upon special observations

Thus extension of the range of inference 1s then more than a fact
of great practical imporrtance, although 1t 1s that It has definite
logical import  For 1t reacts to determine the ground upon which
conjoined characteristics are employed to describe azy one of the
kinds i question It 1s not enough to select traits which permur
inference within the limuts of the specific kind directly involved
The traits must be selected and ordered so that as far as possible
there will be a senies of lkinds each included 1n another until the
most inclusive lund 1s reached  Not only are barrers to special
inference broken down, but the extension of the range of inference
depends upon formaton of kinds 1n systesnaric relauon to one an-
other Such systematization 1s one of the chuef differences between
common sense and scientific kinds It 1s this systematic serial re-
lationship which renders the category of membership or inclusion
applicable to mcluded kinds and not to the case in which a singular
15 simply 1dennified and demarcated as one of a kind The propos:-
tion of a relation of kinds thus provides the logical ground of the
singular proposition  For i the proposition of the form “This
15 one of a kind,” there 1s wmplicitly postulated thac there are
other kinds related to the one specified  For characteristics which
suffice to ground the reference of this to a kind must be such as to
demarecate it from other kunds The adequate grounding of such a
proposition demands, accordingly, that related but excluded kinds
be determinately established This condition 1s satisfied when
(1) an inclusive kind 15 determined, and (2) when the differentia
are ascertained which exclusively mark out included kinds from
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one another-—n other words, a set of conjoined affirmations-
negations *

Otherwise, the characteristics which are used to describe a kind
may be such as erther to overlap (and thereby the reference of the
object or objects m question to another lund 1s possible) or else the
characteristics taken are msufficient to justfy reference to the kind
spectfied that 15, they are too wide or too narrow For ex-
ample, when bats were assigned to the kind, birds, and whales to
the lund, fishes, the charactensucs of flying and swimming re-
spectively were both too broad (inclusive) and too marrow (ex-
clusive) to warrant the reference that was made Only when
coordmate lunds are determined, together with their differentia,
and their subordination to (inclusion 1n) a more extensive kind,
are logical conditions satisfied, and only then can nference pro-
cecd warrantably m the case of smgular propositions

The consideration that propositions of one of a kind and of a
relation of kinds are relared to nference 1s equivalent to surrender
of the old system of rigid raxonomy, 1e, “classificatory” systems
As long as kinds were supposed to be ontological species marked
off 1n nature, ngid taxonomic classification was mevitable The
substitution for such schemes of flexible relatonal kingdoms,
orders, families, species, varieties, etc, 1n zoology and biology, was
equivalent to determination of the relauon of kinds on the ground
of relanonship to regulated systematic inference The immediate
effect of destruction of the 1dea of fixed natural species was, how-
ever, logically disintegranive  For 1t led to the 1dea, which sull
obtamns 1n traditional empiristic logical theory, that all division 1nto
related kinds 1s 7zerely a matter of pracucal convenience without
merinsic logical meaning  However, the discovery of progressive
derivation, through differenuation under environing conditions,
from a common ancestor, mstitutes an objective basis In com-
panison with the theory of fixed species 1t marks restoration of an
objective starus of classification but upon a different basis Ex-
ternally, the difference 1s marked by the substitution of belief n
“the origm of species” for the assumption of fixed natural lunds

The logical equivalent of this change 15 a working postulate—

tSce Chap X pp 1834, 197-8 and, below, the discussion of conjuncuve-
disjunctive Funcuons, Chap XVIII
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viz, that the arrangement of stngulars 1 the classes which
promote and control extensive ference, is that of genetic der-
wvation or descent, where differentiation into kinds 1s conjomed
with differentiations of enviromng condions On this basis,
reptiles, for example, are found to be more nearly akin to birds
than to toads and salamanders, with which they were ongmnally
classiied  This change to a genetic principle of classification 1s
identical, logically, with the shift from antecedents to consequences
as the ground upon which to mstitute the conjunction of character-
sstics which describe kinds It conforms to the emphasis placed
upon nteraction of conditions

At this pomnt, 1t 15 well to revere to the basic difference berween
generic propositions and universal propositions It 1s not neces-
sary here to repeat 1n detail what has been said about the ambiguiry
of “all” as somectimes having existenual reference, m which case
1t represents an mference having at best a hugh order of probabiliry,
and sometimes having non-ewstennal reference, when 1t stands for
a necessary relanion which follows, by defimnion, from analysis of
a conception” It 15, however, 1n place to say something here
about the contrast of the present logical interpretarion and the
traditional theory which holds that all propesitions, except rela-
tional ones, are either classificatory or attributive, according as they
are raken, at will, m “extension” or “mmtension ” The contrast goes
back to the fact that the posiion of the text affirms that all
existential propositions are concerned with determination of
changes, specifically of chose changes which effect the transforma-
uon of an mdeterminate unsettled situation nto a determinate
unified existential siruation Imitial particular propositions, as we
saw, are concerned with particular changes determined for the
purpose of locating the problem set by a doubtful situation  These
changes are linguistically expressed by verbs of action such as
tastes, touches, hears, breaks, hits, runs, loves, moves, grows, stays,

Tt would not, however, be hard to show that rexrs which recognize and
explicitly state this ambiguty nevertheless tend to carry over the kind of
generaliry marking the subjecr-macter of non-existenual proposions to the
subject-mater of existenuial generalizations In this case [f?ev treat the prob-
ablicy properry of the latter as a falure 1n logical status, since genume logical
form 1 defined on the basis of that necessiry which 1s the property of ranonal

discourse or the imter-relations of concepuons  Induction then becomes a
logical scandal, since 1t 15 pracucally necessary and theoreucally illegiumate
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etc, and then by adjectives which indicate the consequences of
the change effected by the action expressed by a true verb In
the form 1n which a relation of kinds 1s determined, the changes
question become modes of mteraction  The tradinional interpreta-
tion of the classificatory nature of propositions rests upon ignor-
ing connection with change There 1s substituted for change a re-
lation designated by 5 in the sense of a logical (non-existential)
copula “John runs,” (expressing change) then becomes “John 1s
a runner.” “John runs,” even when it takes the form “John s
runnimng,” refers to some definite ime and place, “1s” mn “1s run-
ning” 1s a verb of acuon having tense and spaual reference, he 1s
running now and bere “John 1s a runner,” in the traditional
mterpretation, subordinates the singular, Jobz, to a lund It would
hardly be a vahd proposiion unless John was by profession one
who engaged n the sport of racing or at least showed a disposition
to run on every suitable occasion.

Take agam the proposition “John gives an apple to James”
He does 1t at a certain time and place  The proposition marks an
existential change then and there going on  The change may never
have taken place before and may never occur agan But the
proposition 1s often translated into the followmng “John 1s a donor
of an apple to James ” The change 15 not merely verbal It marks
a shuft in logical form  The relation of donor and donee 1s generic,
and hence free from limitation to a specified nme and place. Taken
literally, the proposition n 1ts translated form indicartes that John
makes a business of gving apples to James or at least that he 1s
disposed to do so  Suppase, for example, we take the proposition
“John Smuth made a will in favor of George Jones” This 1s an
act (change) which takes place at a given nme and place. There
must be witnesses, observers, of 1ts occurrence The relation be-
tween testator and legaree 15, however, generic  Statement of the
special act 1n terms of the relation brings the former within a
system of legally defined categories whose application determunes
differential consequences Apart from bemng one of the lind
which 1s detgrmined by legal categories, the special act could not
be described as malung a will It would stll be something which
occurred at a given ume and place, but might not be differentiated
from scribbling one’s name on a piece of paper
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In contrast with propositions just discussed, propositions affirm-
g a relaton of kinds such that one kind 15 included along with
others m an extenswve kind are, trussucally, “classificatory ” But 1t
1s a sertous logical confusion to extend this classificatory character
to singular propositions m intension as well as extension, when,
trusstically, they are supposed to be atzriburive For logical con-
fusion of forms occurs when 1t 1s concluded from the attribunive
characrer of the characteristics which determine a relation of kinds
that “sweet” 1n the proposition “This 1s sweet,” 1s attributive  Sweet
15 1n no sense necessarily an attribute of “this” 1t may mark simply
a particular change that has occurred, 1s now occurring, or that
will occur at some particular time-place  So far, there 1s a restate-
ment m other language of a pomnt already made We come to an
additional pomnt of logical importance when 1t 1s noted that the
incerpretation of all propositions 1 terms of classification or at-
tribution (and of extension and intension) obscures their inter-
mediary and functional nature

The proposition “Iron 1s a metal” certainly means that the kind
designated “wron” falls within the kind designared “metals” Or,
stated atrrbutively, 1t certamly means that the interrelauon of
characters by which being metallic 15 defined applies also to the
mterrclation of characters by which being 7oz 1s defined But n
whichever of the two ways the proposition 1s read, the proposi-
tion 1s mnstrumental to inference  And the sole logical ground for
discimination of the logical form thus presented from that of
propositions such as “This 1s 1iron,” resides i the lund of inference
promoted When an artisan determmes “7T s 1s ron” he can m-
fer what consequences will ensue if he treats 1t in a certain way
for example, thar if he heats it, 1t will become soft enough to worl
But the propositions “Iron 1s a metal” and “if anything 1s metallic
it 15 a chermical element” are, as ponted out, grounds for inference
of a different order

4 Contmgent Conditional Propositions There 15 a type of
propositions which are linguistically hypothetical and which never-
theless refer to singulars The proposition “If this drought con-
unues the harvest will be very poor” and “If that 1s dropped, an
explosion will probably follow” refer to existenual changes which
are taken to be mvolved with one another The same thing holds
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of such a proposition as “If the rain continues, the scheduled ball
game will be postponed” Such propositions exemphfy a very
common type of proposition They are marked by the words “If-
then” But, as was remarked mn an earler chapter, 1n such cascs
there 15 postulated an existential connection between existential
conditions m which the terms “antecedent” and “consequent”
have literal or existential meaning  The drought, the bomb, are
now 1n existence, if something happens (designated by “continues”
and ‘“dropped”), then certamn physical results will follow m the
temporal sense of follow The connection 1s contingent and the
propositions are of some order of probability They are, more-
over, preparatory. They are of the nature of advice or warning
with respect to gerung ready for furure probable occurrences
“Get ready for a shortage of grain”, “Don’t drop that thing unless
you want an explosion to result”, “Don’t take a trip to the ball
park until you are sure about the weather” They are marked
oft from abstract universal hypotheticals in form, since they have
specific spatio-temporal reference

Logically speaking, such propositions are means of determiming
a probletn Take propositions of wider mmport, such as “If the
Phaedo 1s historical, Socrates believed mn the mmmortality of the
soul,” and “If the dialogue 1s dialectical, 1t does not necessarily fol-
low that Socrates personally was commutted to that belief ”°
The propositions decide nothing  But they indicate a problem.
How far 1s Plato, in his dialogues 1n general and m this dialogue 1n
particular, purporting to recount actual conversations that took
place at definite dates and places® How far 1s he using the figure
of Socrates to develop cerram conceptions of his own? The
propositions thus direct mnquiry into channels where evidence for
the solution of this problem may, 1t 15 hoped, be found Both
problem and solution, if the latter be found, are existential
reference ’

5 Matter-of-fact or Contingent Disjunctive Propositions The
necessity for determmation, through negation and exclusion, of the

"The first of these propositions 15 taken from Joseph, An Introduction to
Logic, p 185

"The difference in logical form from universal f-then propositions indicates

the necessity for differential symbols when formal symbols are employed “If
A, then B” 1s wholly indetermmate n this respect
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characteristics that describe other kinds mcluded along with the
given kind 1n question 1n an ncluding kind, has been pointed out
Observance of this condition generates existential disjunctive
propositions  That “Iron 1s a metal” 1s not a proposition grounded
stmply by discovery that it possesses certamn characteristics also
found 1n un, copper, lead, mercury, zinc, erc, for it is not grounded
until the distnguishing charactenistics which exclusiely dif-
ferennate iron as a kind from those that describe other metals
have been determuned Otherwise, rron might concervably be an
alloy like brass or bronze, since without exclusive or negative
propositions not all the conditions are sausfied which are imposed
by the definition of being a metal,—for example, that of being 2
chemical element That a lund 15 warrantably mncluded 1n another
kind 15 thus dependent m logical 1deal upon the formauon of a
set of exhaustive disjunctive propositions, such as “Metals are
either .or . or or . ., and these lunds are all the
kinds of metals there are ”

The dots (. ) m the last sentence are meant to suggest that
such disjunctive propositions are materially conditioned and hence
are contingent, smce there can be no guarantee that the formal
condition of exhaustiveness 1s satisfied The spectroscope has
widened the area of observation But unul everythmng m all
unwverses and galaxies has been analytically observed there 1s no
assurance that the list of metals 15 complete And even if this
condition were fulfilled, it would stll be a matter of fact, not of
theory, that the disjuncuon 1s exhaustive  Only on the ground of
theory which would prove that the exstence of other metals 1s
logically impossible, because involving contradictions, would the
disjunctives be otherwise than contingent

II UNIVERSAL PROPOSITIONS

1. Hypothetical Propositions The organic condition of predi-
cation 15 2 mode of action, native or acquired, as in the case of a
habit A mode of active response, when 1t 1s nhibited from overt
manufestation and expressed mn a symbol, 15 a suggested meaning
presenting a possible way of solving a problem It retamns its
kinship with 1ts organic source in standing for a way of active
response, 2 way of dealing with exusting conditions It passes from
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the status of suggestion to that of 1dea (i its logical sense) only as
1t 15 developed m relations to other symbols, that s, only as s
meaning 1s developed in relanon with other meamngs. The first
stage 1 this process 1s explicit formulation of the suggested mean-
g 1ts conversion mnto a proposition  The propositional form ex-
pands the idea nto a relauon of meamngs This expansion 1s not
effected by conjommg or annexing an additional meaning to the
onginal suggestion while leaving the latter unchanged. It con-
sists of analysis of that which was first suggested. In an inde-
termmate situation, certain observed data suggest the presence of a
man at a distance who 1s beckoning If some other meaning were
then merely added on, the effect would be that meanings would
be accepted as they occur  Thus 1s the road that leads to phantasy
Inquiry or critcal exammation, such as 1s required to transform
what 1s suggested into a logical 1dea or a meaning, must of neces-
sity be applied to the constitution or structure of the suggested
meanng such a staternent 15 trusstic The inquury resolves 1t mto
related terms If a man, ther certan other things which are -
herent constituents of bemg a man- that 15, conversion of a con-
ception 1nto a defimmnon ®

As soon as a meanmng is treated 45 a meamng, it beccomes a
member of a system of meanungs Thus staternent 1s implied 1n the
remark of the previous paragraph that a meaning must be de-
veloped 1n relation with other meanings This development con-
stitutes reasoning or rational discourse—where discourse 1s 2 matter
of sequential mmplications rather than communication of some-
thing already possessed A universal proposition, in other words,
has meaning as a member of a system not m 1solation The rela-
tion of wmplication 15 an expression of this fact, so that the de-
velopment of an expanded meaming or hypotheuc umversal n
terms of iunpled propositions, 1s the determination of what that
meaning 15 The emergence of contradicuions, as 1 reductio ad
absurdumn, 15 proof that the ongmal meaning was not what 1t was

# Among other things, rhus formulation 15 a safeguard agamnst a current notion
that the relation of antecedent and consequenr 1s thar of implicauon  Implcation
holds between propositions, not berween constmuents The necessary relation
obtaming berween “antecedent” and “consequent” mn the universal hypotheucal
1s an expression of the fact thar there 1s but one and the same meamung mvolved,
the “antecedent” and “consequent” bemng taken t be ms constiruent parts
If the “talung” 1s correct the relavon 1s (vwsocally or tautologically) mecessary
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taken to be The logical difference between universal and par-
ticular propositions 1s sharply marked at this pomt The larter
are determmanions of the data that set the problem to be dealt with
Different particulars, independent 1n their matenal content, are
connected with one another m that they all have the same func-
tion—that of logically determiming a problem In the earler
llustration, the determmation “This 1s quartz” occurs through a
cumulative series of materially independent operations of observa-
tion such as “This has vitreous lustre, 1t scratches glass but 1t 1s not
scratched by a knife, etc” The force of these propositions s
cumulatively evidential only 1n the degree n which their contents
are muaterally independent, having no content mn common with
one another save “this” Exactly the opposite 1s the case with
universal propositions In the latter a break mn community of
meaning 1s a break in nigor of reasoming
It has previously bcen shown that universal propositions are
formulations of possible operations As long as the operations are
not executed, the subject-matter of such propositions 15 therefore
abstract or non-existentual  Take the proposiion “Only if men
are free, are they justly blamed ” Neither the existence of free-
dom nor of just blame 1s afirmed While 1t may be said that the
existence of men 1s postulated, 1t 15 not impled nor 1s 1t expressly
affirmed The relanion affirmed berween freedom and just blame,
if 1t 15 valid at all, will soill be valid 1f all human beings are wiped
out of existence Freedom, justce and blame dcsignate abstract
characters  Nevertheless, the proposition formulates possible
operations which, if actually performed, are applied to the actual
conduct of men so as to direct observations into the conditions
and consequences of acrual cases of blame Apart from such ap-
plication, the proposition represents merely an abstract possibilicy
depending upon a definition of freedom and justice which, as far
as existence 1s concerned, might very well be arbirary The
proposition may hence be countered by the contrary proposi-
tons “Only if men's actions are causally conditioned, can blame
be effective, and only 1f 1t 15 effectve 1s 1t justifiable.”
Save as the two proposwuons are Cmployed to direct operations of

Inquiry to systematc observation of the facts of human conduct

(with respect to the conditions and consequences of blame) 1s
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there any ground for deciding m favor of one of these abstract
possibilities rather than the other Reasoning or dialectic (leaving
the subject of mathematics for later discussion) thus has ulumately
the function of direcung operations of observation to the de-
termination of the existential data which test proposed possible so-
lutions, contrary propositions bemg (as we have seen) means of
delimiting the field of mnquiry.’

An even more crucial nstance 1s provided by hypothencal
universals contrary to fact such as are constantly employed 1
science, as for example the proposition “If bodies mteract with-
out friction, then . ” or “If a body moves upon 1mpact of one
body only without being affected by other bodies, then . ™ The
value of such propositions 1s proved by their constant use 1n scien-
tific calculations Upon any other theory than that of the ulumate
connection of hypothetical universals with conduct of observa-
tional experimental operations n inquiry, the proved uuliry of
propositions contrary to fact presents an insoluble paradox The
attempt has been made to resolve the paradox by saying that while
the propositions mn questuon do not affirm anythung of exstence,
they “ascmibe to reality a character which 1s the ground of the
connection stated in the hypothencal judgment” Regarding
this mode of interpreration, 1t has been pertinently asked “How
can there be the ground in the real universal of something which
nevertheless does not exist®” ™ The seeming paradox completely
disappears when 1t 1s seen that such propositions do not intend or
purport to have reference to existence but to be relevant to mquiry
mto existence—a very differenc matter

There 15 indeed something of the narure of contrary-to-factness
in all defimuons  For they are ideal as well as ideational Like
ideals, they are not intended to be themselves realized bur are
meant to direct our course to realization of potentialities m existent

?The formauon of alternatives which are contrary to one another, as m the
above nstance, 15 required in order ro conduct observacions thar yield neganions
or elimmatons, while if ne%atlve propositions are neglected the final proposiion
1s subject to the fallacy of affirming an antecedent because the consequent is
affirmed Dialectical reasoming, provided 1 proceeds disjuncuvely, can and
should clarify the concepuons mvolved But only systematic observation of
cases of blame can decide which of two conrrary abstract proposicions m the
disjuncoon can be converted mto a valid proposition.

*° Joseph, Op ez, p 185



304 PROPOSITIONS AND TERMS

conditions—potentialities which would escape notice were 1t not
for the guidance which an ideal, or a defimition, provides We
may not think the better of the mathematical circle because it
cannot be matched by figures that exist, nor worse of actual figures
because none of them possesses the roundness defined in the
mathematical conception. To sanctfy the ideal and to disparage
the actual because 1t never copies the ideal, are two connected
ways of missing the pomnt of the function of 1deal and acrual A
vision 1s not a scene but it can enable us to construct scenes which
would not exsst without 1t To suppose that a vision 15 worthless
unless 1t can be directly determined to be a scene 1s for those who
take the 1dea seriously, the high road to pessimism, and for others
the road to fantasy To ignore or depreciate the 1deal because it
cannot be literally translated 1nto existence 1s to acquiesce not only
to things “as they are”—as 1s someumes said—but also to things
“as they are not” because all things that are have potentialities

Without retraversing ground already gone over, 1t may be
pomnted out that Iinguisc form, apart from content does not
determine whether a sentence 1s logically about existential relation-
ships or about abstract possibilities Thus, “if gram 1s scarce, 1t
1s dear,” may mean that 1n all known cases there 1s a conjunction
of the charactersstics of scant crops with high prices (both char-
acteristics referring to actual occurrences), or it may mean that
there 1s a necessary relaton between the abstract characters
scarcity and dearness The ease with which the two forms of
logical force are 1dentified 1s explicable upon the basis of the con-
jugate relation or functional correspondence already mentioned
Unless 1t can be shown as matter of theory that there 1s an mherent
relation between scarcity and dearness, the observed conjunction
between small crops of gram and high prices may be circumstantial
and comcidental  Srated from the other side, umformity of an
observed conjunction nstigates search for the reason of the con-
junction, which, when found, 1s stated in a proposition of relation-
ship of abstract characters, 1 this mstance, scarcity and dearness

The conjugate relation of umversal and generic propositions thus
serves to explain an ambiguity 1n the meaning of empirical, and to
throw light upon the logical relation of the empirical and the
rational In one sense, the more comprehensive one, emprrical
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15 1dentical wath being proved (by means of controlled observa-
tional operations) to be existential In chis sense 1t 1s opposed to
the merely 1deational and swerely theoreuical In a more restricted
sense, emprrical means that the subject-matter of a given propos:-
tton which has exstential reference, represents merely a set of
unuform conjunctions of traits repeatedly observed to exist, with-
out 2an understanding of why the conjunction occurs; without a
theory which states 1ts razzonale In the latter sense only, 15 there
opposition between the empirical and the ratonal When the
opposition exists, 1t scts a problem for further nquiry It 1s a2
sign that propositions already formed do not satisfy the conditions
which must be met 1n order to ground final judgment. Logical
theories which fail to note the relativity of propositions to the
given stage of inquiry attamed, erect the distinction of empirical
and rauonal mro a ngid difference n the ontological natures of
their respective subject-matters The falsity of this interprera-
tion 15 shown 1n the fact that observed uniformuty of conjuncrion
of traits 15 1n every scientific case a stimulus to the formation of
conceptions (expressed mn hypotheucal propositions) which indi-
cate a reason for the observed uniformuty of conjuncuion On
the other hand, the suggested reason 1s but an abstract possibility
unnl 1ts formulation, through the mntermediary of expenimental
operations has produced existential consequences These opera-
tions are conducted from a pomt of view different from those
which yielded the previously observed conjunctions, since they
are conducted to vary the condiions under which previous uni-
formuties were observed  Hence, even when consequences reached
agree with the phenomena previously observed, the probability
that the conjunction 15 inherent and not merely circumstantial 1s
greatly increased, since the new consequences are produced under
conditions of conceptual experunental control  The clinching evi-
dence 15 provided to the degree in which, by elimmation or pro-
duction of negative cases, other abstract possibihities are ruled
our ™

2 Dusmunctive Umwversal Propositions  Disjunctive form, m the
case of universal propositons, 1s not to be 1dentfied wich disjunc-

v 15 hardly necessary to pomr out that there 1 an ambiguity mn the words
rational and theorerscal which s the counterpart of that attending emprrical
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tion 1 the case of generic propositions The propositions that
triangles are equilateral, scalene or right-angles 1s not of the same
form as the proposition that metals are either un, zinc, iron,
mercury The difference 1s rclated with the ambiguity in
“mcluded” and “mcluding” which has already been noted Singu-
lar 1tems are comprised 1n a collection. Singular objects indefinite
m number, such that each and every one, having specified char-
actenistics 15 one of a class (in the botanical and zoological sense
of class) form or consutute the class of which they are of To
say that they are contamned or included m 1t 15 but a back-handed
way of saying they constitute it They are certainly not contained
existentially as pennies are contamed m a box or cows enclosed
a field, nor are they contamed as kinds are logically contained m
a more extensive lund To affirm that Mr Franklin D Roosevelr
1s “included” i the class of Presidents of the Unired States 1s
only an awkward way of saymg that he 1s one of the Presidents,
past, present, and future, who make up the collection For
ulumately any class (as kind) 1s composed of an indefinite number
of singulars

A kind 1s properly said to be contamed m another wider kind
whenever the characteristics which describe the wider lund are
a conjoined part of the set of characrenistcs which describe every
mcluded kind, and are also such as to enable, through a series of
negative and disjuncuve propositions, all mncluded species to be
exclusively demarcated from one another The contrast with
mnclusion of singulars 1n a collection 1s seen mn the absurdity of
the notion that the conception of the “prewudential” kind will en-
able different Presidents to be discriminated from one another
The relanon of lunds to an inclusive kind and of mcluded kinds
to one another 1s suitably expressed by the traditional scheme of
circles, the relation of the including genus to other genera being
expressed by circles which lie entirely outside 1ts boundaries  The
sense m which “inclusion” applies to definitions and conceprtions
determmes a different logical form It cannot be symbolized by
circles but may be symbolized appropnately by brackets or
parentheses  Suppose 1t 15 2 question of the definition of wealth 1n
political economy  What shall be “included” 1n the conception?
Shall wealth be defined 1n terms of unlity as sausfaction of desire
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or as forwarding of purpose, or as exemprion from “labor” mn
the sense of cost and sacrifice® Or, as power to command other
commodities and services® There 1s here no quesuon of kinds
But the conception or definition adopted will, when applied ex-
istentially, decide what things fall within and what without the
kinds of things that are wealth Swmilarly, exsstential igures may
be classified as knds of plane figures or of triangles But, mathe-
matically, “triangle” means triangulanty, an abstract umiversal or
category  As has been repeatedly stated, there are not three kinds
of triangles but three modes of bemg triangular. Hence in the
case of what 1s “included” m an idea or defimition, any division
of bemg such-and-such, if it 1s vahid at all, 1s necessarily exhaustive,
while in the case of kinds 1t 1s conungent In the case of univer-
sals, to “melude” means to be an mntegral part of an operatve rule,
which when applied determmes what falls within the domamn of
operation  To exclude means to rule out, to debar, bemng a
prmciple for determining madmissabiity m the abstract Ex-
haustiveness of disjuncuions s, thus, a necessary character of ab-
stract proposiions  They must form an interrelated system.

III RELATIONAL PROPOSITIONS

Logical theorists who rerain as much of the Arnstotelian logic
as possible (although in a purely formalisuc mrerpretation) criticise
that logic because 1t recognizes only the subject-predicate form
They have shown the importance of relational propositions and
of a logic of relatives  Relational propositions, hike #f-then propo-
sitions are, however, of two forms that must be disunguished
“This (town) 1s south of that”, “thac table 1s farther away than
this stand”, “the boolt you want 1s to the nght of where you
are looking,” are relational But they are singular and of ex-
istential reference  The word “is” 1n these propositions is the
temporal verb, not the non-temporal logical copula  The relanon
15 one of a spatio-temporal fact Yesterday the table and stand
and the books m question may have been differently situated with
respect to that which 1s nearer or to the right of, they may be differ-
ently placed tomorrow \While the relative position of towns 1s
not so readily shifted, there 1s nothing logically necessary mn therr
present space-relationship  This principle holds of all singular
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relational propositions For example, m the proposition “George
1s heavier (taller, darker, etc ) than James,” beavier means weigh-
ing more, taller means subtending more space in a vertical direc-
aon. “Is” 1s not the logical copula for like all verbs of action 1t
expresses a mode of action or interaction at a given time, just as
north-south, right-left have to do with direcuons of movement
Logically speaking, there 15 no difference between the form of
such propostons and the form of such propositions as “Thus 1s
(growng, beconung) warm, red, soft, bght ” They are particu-
lar propositions

In other words (and this 1s the mnportant consideration), all
particular propositions are relatzonal  They do not have a subject-
predicate form save grammautcally  “This 1s red” means, when
1t 15 analyzed from a logical pont of view, that an object has
changed from what 1t was, or 1s now changing into somerhing
else It expresses a temporo-spatial connection as truly as do those
which are relational 1n obvious grammatical form  Propositions
of one of a kmd are also relational  Their reference 1s not 10 a
particular change taking place, but (as was shown earlier) to dis-
positions or potennalities of change “This 1s 1ron” means that
this, under specifiable condiuons, will inreracr 1n certamn ways and
produce certain consequences Only grammatically 15 “this” a
subject and “iron” a predicate  Its relational character 1s seen
in the fact that whar 15 expressed can be pur i the passive voice
“Certain specified consequences will be produced by “this” under
certain conditions”  The grammatical form can be changed wirh-
out changing the sense, just as “James strikes John” 1s completely
equvalent to “John 1s struck by James

Propositions about a relation of kinds are also relational, having
no logical subject-predicate form  When 1t 1s sard that “Iron 15 a
metal” the proposition dees not appear to be relational because we
cannot convert 1t simply 1nto “umietal 18 wron > But the proposition
as 1t stands 15 not logically a completc proposition. It does not
indicate or even suggest 1ts own grounds At most 1t 15 either a
sentence communucating nformation or 1s a proposition prelimi-
nary to further mquiries The complete proposition 35 “Iron 1s 2
metal possessed of such-and-such differential characteristics.” Any
metal having these specified properties is 1ron, so that the proposi-
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tion 1s logically, not verbally, a proposition regarding a relation
of kinds

The relational characrer of umversal hypothetical propositions
1s also obscured by the fact that as they are reached and formu-
lated they are often not completely determinate In consequence,
affirming the ‘“consequent” 1s not a ground for affirming the
“antecedent” nor denying the latter a ground for denying the
former. Obviously, certam condinions necessary for complete
logical reciprocity and equivalence are lacking  But this lack 1s
not due to the form of the umversal hypothetical, 1t marks a faillure
of 1ts contents to satisfy logical conditions The strictly formal
character of such propositions (that 15, therr complete satisfaction
of logical demands) 1s found when the proposimion 1s so fully
grounded that “only” 1s a proper qualifier When the proposition
15 “Only o . then .. 7 the proposition 1s seen to be strictly
relational

This part of the discussion may be concluded by reverting to
the distinction berween contingent conditional and untversal (nec-
essary) hypotheucal proposiions Take the proposition “If A
15 to the right of B and B to the rnight of C and C to the nghrt
of D, then D 1s to the lefr of A” If A, B, C and D are singulars,
the proposition may be mvalid It 15 mvalid, for example, if A,
B, C and D are persons or chairs placed around a table If, how-
ever, the proposition 1s understood to mean “Grven a straight
Iimear arrangement, then the relations are such that anything
symbolized by D 15 to the left of whatever 1s symbolized by A,”
the proposition 15 in effect a definition of a specified form of space
relavionship and as such is necessary A, B, C, D now stand not
for singulars but for abstract characters

The special mmport for logical theory of the present chapter
1s that the various forms of propositions discussed are shown to
mark stages of progress i the conduct of mquiry  Current theory
1s given to taking the various forms of propositions as given ready-
made, so that all theory has to do 15 to fix the appropriate labels



310 PROPOSITIONS AND TERMS

on them, particular, general, hypothetical, etcc  When they are
considered functionally, as they have been considered in this
chapter, (and throughout this work) 1t clearly appears that par-
ticular propositions function as instruments for determiming the
problem imvolved in an indeterminate situation, while the other
forms listed represent stages m attainment of the logical means for
solution of the problem Only if propositions are related to each
other as phases m the divisions of labor m the conduct of 1nquiry,
can they be members of a coherent logical system When their
distnctive roles mn the mstirution of final judgment 1s omutted
from theoretical nterpretation, it just happens that there appear
to be a number of independent 1solated propositional forms A
final point 1s that while the findings of this chapter regarding the
relational character of 4l proposiions were not developed 1n
order to support the doctrine that all propositional forms are
mstrumental to judgment (which alone has subject-predicate
form), nevertheless the findings are just what would be antcipated
on the ground of the general theory advanced regarding proposi-
tions and judgment.



CHAPTER XVI

PROPOSITIONS ORDERED IN SETS AND SERIES

NQUIRY 1s progressive and cumulative Propositions are the
mstruments by which provisional conclusions of preparatory
inquiries are summed up, recorded and retamed for subsc-

quent uses In this way they function as effective means, material
and procedural, 1n the conduct of inquiry, till the latter mstitutes
subject-matter so unified 1n sigmificance as to be warrantably
assertible It follows (1) that there 1s no such thing as an isolated
proposition, or, positively stated, that propositions stand n ordered
rclations to one another, and (2) that there are two mam types
of such order, one referring to the factual or existenuial material
which determunes the final subject of judgment, the other refer-
ring to the ideational matenal, the conceprual meanings, which
determune the predicate of final judgment In the words of ordi-
nary use, there are the proposinons having the relation which
consututes uzfereuce, and the propostions having the serial rela-
tion which consututes reasoning or discourse

The following discussion 1s concerned, 1n respect to both types,

with the logical order of propositions rather than with the tem-
poral order of propositions 1n carrymg on a given mquiry In an
mqury of any high degree of difficulty many propositions are
entertained during 1ts course only to be discarded or modified 1n
subsequent inquiry  For they are not propositions which sub-
stantuate the final conclusion even though in a given mvestigation
an inquirer would not have rcached that conclusion unless he
had at one time entertained them The order with which we are
concerned 1s of the sort that can be insututed only after an inquirer
has reached a valid conclusion and surveys the grounds upon which
1t is taken to be justified The propositions in question are such,
in other words, as are usually termed premuses of a conclusion,
311
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subject to the condition that there 15 no fixed limit to their number
This negauve proviso 1s made because the theory of the syllogism
reduces premuses to two, called the major and minor It will be
shown later that the conception of but two premuses, one universal
and the other singular or generic, represents the logical structure
of judgment as a union (copulation) of propositions of predicate
and subject contents The doctrine of a duality of premises thus
provides an analysis of the logical conditions to be sausfied by a
conclusion, rather than a statement of the premises upon which a
conclusion actually rests There 15, I repeat, no fixed limitacion
upon the number of premises mvolved i substantiation of a con-
clusion.

1 Dyadic and Polyadic Proposwions If no proposition 1s a
proposition m 1solation, 1t follows that the related terms of a given
proposition are ultimately determined by reference to the related
terms of other propositions This consideration applies to the
number of terms in a giwven proposition as well as to 1ts contents
Recent logical theory has paid much attention to the number of
terms, distimguishing dyadic propositions, such as “Justice 1 a
virtue”, triadic propositions, such as “The pomt M 1s the nuddle
point between A and B”; tetradic propositions, such as “Furopean
nations owe the United States N dollars on account of war loans”,
etc  Current theory, however, tends to take propositions as com-
plete 1n isolation, hence, the current classification 15 made on
linguistic rather than logical grounds From a logical pomt of
view, there are but two divisions, dyadic and polyadic  Proposi-
uons of predicate contents, or umversal propositions, have bur two
terms, those of a definition and hypothesis  Propositions about
factual dara which serve as subject-content of judgment are, o
the other hand, polyadic Linguistcally, there may be only two
terms  But logically any existence has to be determined with
respect to datc and place For example, “This 1s further away
than that,” “James 1s taller than John,” express a relation between
two-terms as far as words are concerned But these propositions
are not nccessarily valid but hold of conditions at a particular time
and locality  The first proposition, for example, obviously means
further away from the speaker, hearer, or some specified object,
thus involving a third term  Something of the same sort holds of
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the proposition “A 1s the husband of B” A date 1s postulated if
not expressed, since “1s” here has a temporal present tense, not an
mtrmnsic logical relaion  Any proposition having direct existential
reference applies to conditions or circumstances “This 15 red”
not always and necessarily, but under specifiable conditions
“Socrates 15 mortal” 1s not two-termed, because 1t means Socrates
15 (was) a human bemng living at some specific time and place,
who died under specific temporal-spaual circumstances How-
ever, there 15 no need to multiply instances

On the other hand, “Man 15 mortal,” 1s strictly dyadic, when 1t
means “If anything 1s human, then 1t 1s mortal,” for both terms
are abstract and the relation affirmed 1s of abstract nonexistential
character The proposition states a relation berween conceptual
contents  The Newtonian formula for gravitation 1s equally two-
termed, for 1t expresses a universal sf-then relation between being
matenial and bemng reciprocally “attracted” in a specified way
Regarding propositions of predicate contents, it 1s also needless to
multiply examples For they are (1) independent of space-ume
reference, and (2) state a necessary relation between antecedent
and consequent No matter how lingusstically complex the for-
mulation may be, no matter how many clauses and phrases are
mnvolved, the clauses and phrases belong to one or another of the
two characters that are affirmed to be intrinsically related together
A mathematical equation or statement of a mathemaucal funcuon
may contain many symbols bur they all fall on one side or the
other of the function which 1s formulated

2 Equwalence of Propositions. So far the discussion has deale
with logical properties belonging to both of the main types of
propositional forms I come now to a character which belongs
only to propositions of conceptual or predicational contents, a
character which marks them off from matter-of-fact propositions
When a problematic situation i1s present, some meaning 1s sug-
gested as a possible mode of solution Unless this meanmng 1s
formulated propositionally, 1t 1s at once accepted and mquiry
ceases The conclusion reached 1s then premature and un-
grounded But the meaning suggested 1s also a member of some
constellation of meanings Hence, 1t 1s not cnough to formulate
It 1n a separate proposition The meaning has to be developed



314 PROPOSITIONS AND TERMS

i terms of a set of other propositions which formulate other mean-
ings that are also members of the system to which it belongs
In a word there 15 reasonmng, argument, or ratiocination Das-
course  Furthermore, the development of related propositions n
discourse has direction  For 1t 1s regulated by the nature of the
problesmn m which a meaning 1s to function as a manner or method
of solution Apart from reference to the use or application to
be made of the meaning, 2 given proposition can be related to
other propositions m the system of meamngs to which 1t belongs
m an indefinite or indeterminate variety of ways But in any
given discourse a meaning, propositionally formulated, 1s developed
in that specially related series of propositions which have direction
towards a proposition applicable in the stated conditions of the
special problem m hand Direcuon 1s such an obvious property
of all reasoning and relevant discourse that 1t would be supertluous
to note explicitly its presence wers 1t nor for 1its bearing upon the
logical problem under discussion

There are two logical conditions which ordered discourse must
satisfy  The order of propositions must be rigorous and produc-
trve—a proposition 1 which “and” has other than enumerative
force  The order must be productively rigorous and ngorously
productive  To say that the order must be rigorous 18 to say
that each propositon following from the imnal one—'‘mitial”
m a logical but not temporal sense—must be equivalent 1n logical
force to that which preceded 1r, otherwise 1t follows after but
not from The phrase “in logical force” 1s emphasized because of
the equivocal meaning attaching to “tautology” m current logical
theory The principle of equivalence 15 not identical with that
of rautology unless tautology 1s given a special meaming—a mean-
g which does not preclude but rather satisfies the condition of
productvity  The conceptions or meanings found 1n subsequent
propositions 1 the order of rational discourse are identical with
those of antecedent propositions in operational force not 1n content
and hence lead rigorously to meamings having another content
It 1s this difference of conrtent that constitutes productvity in
reasoning  The principle of direction 1s applicable at thus point
What 15 demanded 1s a formulation of the meaning set forth in
abstract uniwversal form in the imual proposiion such that 1
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operatively leads to a proposition existennally applicable in a way
m which the content of the 1mtial proposition was not applicable
Sansfaction of the condition of nigor does 7ot mean tautology n
the sense that the dyadic terms of the mitial abstract universal
propositions are repeated in Lmguistic forms that are synonymous

For example, in the proposition “An electric current 1s equal to
the potential difference divided by the resistance,” the term poten-
til dwided by resistance does not have the same immediate denota-
tuve or existential reference as “‘electric current” Bur the
equivalence of conceptual contents affirmed i the proposition
enables a subsequent proposition to be stated about something
which 1s 1n turn equivalent to “potential divided by resistance,”
and so on The term current does not appear 1n the proposition
following 1t, and potential divided by resistance s replaced in the
proposiion which follows 2t by a relanon between 1t and some-
thing else which 15 1ts equivalent  And so on until a proposition
appears m a form operatonally applicable mn an expermmental
situation which yields matenial indispensable to the solurion of the
problem m hand, or at least to an mmproved statement of what
the problem 15 The conceptions of currents, of differences in
the conducuvity and resistance of metals, and of differences 1n
the strengrh of currents, are 1deas that must have arisen at a com-
parauvely early ume They certainly arose long before the law
mentioned above was arrived at  The statement of a determinate
ratio or relation between previously independent conceptions was
n effect a new way of conceiving all of them It was, moreover,
a way of concewving them which enabled generalized relations to
be followed out mn a rgorous way Equivalence is thus capacity
tor substiution of meanings in the scries of propositions which
constiture reasoning  There 1s, therefore, nothing miraculons 1n
the fact that “deducrion” yiclds propositions having contents
which are other than that of those from which they were derived
For the propositions employed in demonstrauve discourse or de-
duction are themselves framed with express reference to per-
formance of this function The trick of science, so to speak, does
not consist 1n 1ts dialectic or reasomng aspect, though here, too,
sagacity 1s demanded save 1n all cases so familiar that calculation
becomes mechanical The chief difficulty and the chief msight
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in overcomung the difficulty consists 1n the formulation of related
meanings such that equivalent propositions are progressively and
productively (and yet nigorously) substitutable i development
of propositions 1n series

The conjugate relation already noted berween propositions of
abstract or 1deational contents and of matter-of-fact propositions
anises from the fact that the subject-matter of a hypothesis 15 first
suggested by the ongmal problem and s then tested and revised
on the ground of its consequences The guiding criterion 1s the
power of these consequences to promote solution of the problem
mm hand The requirement set by contnuty of inquiry 1s sausfied
to the degree in which the range of substcutibility 1s enlarged
When equivalences are established only within a imited frame of
existential reference, say, of problems of heat, or of mechanical
changes (changes described m terms of motions spatially and
temporally formulated) m 1solation from each other, the domam
of productive reasoning 1s m so far restricted, even though 1t is
much wider than that of common sense When hypotheses are
formed so comprehensively 1 scope that they are applicable to
the facts of temperature, electricity, hight and mechanical motion,
the degree of freedom enjoyed m the wmstitution of equivalences,
and rherefore n reasonung, is enormously increased Special “sys-
tems” then become members of a comprehensive system  Because
of the conjugate relation of propositions of this form to matter-of-
fact observational propositions the range of mference 1s corre-
spondingly widened

What has been said 1s directly applicable to the conception of
mdemonstrable propositions as the origmal ground of all rational
demonstration It 15 certanly true that in every mstance of reason-
ing there 1s an itial proposition, not derived or “deduced” in
that particular discourse, since to say that it 1s mitial 1s the same as
saying that 1t does not follow from predecessors But (1) there
15 nothing mcensistent 1n 1ts being 1l in zhat set of propositions
with 1ts being a successor or final proposition n some other series
The continuity of inquiry mvolves, on the contrary, that conclu-
sions 1n one problem or set of problems become starting pomnts of
discourse 1n dealing with new problems The very conception
of a system (alluded to m the previous paragraph) and of a system
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of sub-systems means just this sort of prepared possibilities of
cross-reference, reciprocal borrowmng and lending between differ-
ent instances of reasoning  (2) The tnial proposition 1s a hypo-
thetical uniwversal taken and used for the sake of what it will lead
to It 1s tested and retested as a hypothesis by its productive
capacity 1n the mstirution of other universal propositions, while
1t 15 finally tested by the existential consequences of 1ts application
to matter-of-fact conditions Its proof lies 1n these consequences,
as the proof of a puddmg 15 in the eaing When propositions
are proluced which contradict either an mitial or a successor
proposition, a new problem 1s set  In such cases 1t 1s usually found
that the predecessor proposition 1n the serics can be so modified as
to meet the requirements of ngor only by meanings anising from
new experimental operations

It follows from what has been said that rigor-productivicy are
logical conditions which universal propositions in series have to
sausfy, they are not, primarily, properties of any given series  They
are rather imiung 1deals which state the mzent of any proposition
of predicatve content They are not premises—save mn logical
theory mself—but are leading principles  The deliberate attempt
to satisfy the formal conditions prescribed by rigor-productivity
m abstraction from material subject-matter constirutes mathemat-
1cs  This statcment does not mean there 1s some domaimn marked
off 1n advance to which mathematical propositions and reasoning
apply  The meaning 1s the contrary the regulated attempt to
satisfy these conditions 75 mathemarics *

3 Independence and Cusnulative Force in Matter-of-Fact Prop-
ositions  Proposiions which determine the subject-content of final
judgment are ordered by a different principle  One does not
follow from another in the sense of bemng mmplied, or directly
substitutable 1n logical force  On the contrary, the force of each
such proposition 1s measured, first, by 1ts having an mdependent
subject-matter which 1s determmed by an independent experi-
mental operation, and, secondly, by its conjunction with other
propositions about ndependent subject-matters by which cummu-
latiwe convergence may be reached Ewstential propositions are

*There 15 much 1n common between the account of the text and James’
exposition of slupped mrermedartes  See his Psychology, Vol 1, 645-51
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ordered because they are controlled by reference to the same
problematic situation, and 1n so far as they promote its resolution
However, they do not form a series, but a set  In reasoning, seral
proposicions may be hkened to the arrangement of the rungs of a
ladder Propositions about factual data, which serve to provide
the evidence which grounds inference, are more like lines that
mtersect one another and which, n mtersecting, describe a con-
fipurate area In senes of the ladder type sequenual order 1s
essenttal  'With respect to propositions which determine evidential
properties, ordinal position 1s not mnportant The logical order
of the series (as distinct from the historical order of operations
by which relevant and weighty data are secured) 1s constituted by
the relacions of mclusion (affirmation) and exclusion (negation,
elimmnation) which define companison. Operations of experimental
observarion (1) narrow the field of relevant evidential matenal
and (2) effect mntersccuons that converge towards a unified signify-
ing force and hence to a umfied conclusion

For example, a physician 1n his diagnosis executes independent
operations which yield a variety of independent data, regarding
temperature, heart-bear, respiration, kidney excreuons, state of the
blood, metabolism, hustory of patient, perhaps his heredity, etc
These mdependent explorations are carried on as long as the
significance of the data obtained by them remams obscure—thart
15, as long as they cumulatively fail to pomnt in a determunate
direction What 15 usually called correlation of data 1s a matter
of convergence n significance, of cumulative cvidential force
Taken separately, such propositions have mdicatve force as to
the nature of the problem and 1ts possible solution  As they con-
verge, they have probative force Indicatve force, when it 1s
determined by elimimation of alternative possible modes of solution,
becomes sigmfymg force The conjugate connection of factual
and conceptual propositions has the effect of enabling the con-
ceptions already in hand (a matter depending upon the state of
theory and the systematization of conceptions at the time), to
determme the operations by means of which new, mdependent
explorations are made and their results mnterpreted

It 1s 2 famibiar logical principle that affirmation of the consequent
does nor warrant complete affirmation of the antecedent Denual of
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the consequent grounds, however, denial of the antecedent When,
therefore, operations yield data which contradict a deduced con-
sequence, elimmnation of one altermative possibility is effected
Recurrent agreement of the mdicative force of data, provided they
are secured by independent experimental operations, gives cumnula-
tive weight to the affirmation of an antecedent whenever we can
affirm the consequent The affirmation of any given hypothesis
proceeds m this way But the possibility of the fallacy of affirm-
mg the antecedent sull remains  Elimmation of other possibilities
progressively reduces the likelthood of fallacious inference But
there 15 never assurance that all alternative possibilities have been
exhausted, because there 1s no assurance that the disjunction of
alternatives 15 exhaustive Hence probability 1s the mark of every
proposition effected by inference from the set of matrer-of-fact
propositions, just as necessity—or rigor—is the mark of the non-
custential propositton mstituted through demonstranve discourse
Hence, exhaustiveness 1s not a property of any actual disjunctive
set, but 1s a logical condition to be satisfied.

Comparson, as we saw, 15 a mode of measurement It 1s deter-
minate In the degree that measurement results in numerical state-
ments Measurement 1s possible because observed phenomena are
enduring and extensive  The techmques of measurement translate
endurance and spread, which are purely qualitauve m immediate
experience, mto spatial-temporal relanions, numerically formulated
It s of course a basic property of numbers that relations of equiva-
lence can be instituted between them In the actual practice of
science, 1t 1s the agreement of numerical measurements of observed
phenomena with those theoreucally deduced from a hypothetical
proposition which has the maximum of probative force Qualita-
tive endurances and extensive spreads run imnto one another The
cxstential conditions of any exstence are indefinitely circum-
stantial  Otherwise stated, there can be no absolute guarantee
that the selection of the phenomena which are numerically deter-
mined effects only those discrimmations that are necessary to
yield probative data  Hence precision of measurement and agree-
ment of its results with deduced conclusions, 1s, as far as final
evidential sigmficance 15 concerned, subject to a condition which
cannot be completely or absolutely controlled namely, the validity
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of the origmal sclective discimination of the subject-matter of
observation *

Even were 1t possible to find a piece of gold that 15 pure gold,
that 15 gold and nothing but gold, it could not be completely
isolated from interactive connection wirh an indefinite variety of
circumstantial conditions A high degree of control of conditions
1s effected by the sciennfic techniques now available But there al-
ways remains the theoretical possibility that some conditions which
affect the observed phenomenon have not been brought under con-
trol The postulate of a closed existential system 15 thus a hmiung
ideal for experimental inquiry It 1s a logical 1deal which points the
direction in which imquiry must move but which cannot be com-
pletely attaned Hence, the stanstical character of all factual
generalizations 1s not a matter of defective techmques (although
defective techmique represents a failure to observe the conditions
mmposed by the logical condition to be sausfied), but 1s a macter
of the mtrinsic nature of the existenrial material dealt with

The assumption that qualities literally recur (or are umiversals)
15 a fallacy (as was earhier noted) ansing from confusmng the con-
stancy of evidential function—a product of continued mqury—
with immediate existential qualiies No quality as such oecurs
twice What recurs 1s the constancy of the evidenual force of
existences which, as occurrences, are umique  When 1t 15 held
that there s strict or implicatory necessity mn the series of proposi-
ttons '‘John 1s taller than James, James than William, and, there-
fore, John 1s raller than William”, it 1s overlooked that tall 1s a
quality subject to change, by change in conditions Practically
speakmg, no one would doubt that 1n some cases the conclusion
1s valid  But if we take the case of three things of approximatcly
the same length, 1t 1s obvious that during the operation of mecasure-
ment one of them may change 1ts quality of length 1n spite of
all efforts to mamntamn constant condiions Hence, 1n theory the
inference is of a cerram order of probability, not necessary The
proposition “If A4 1s longer than B, and #f B 1s longer than C, then
A 15 longer than C” 1s neccssary when and since 1ts contents are

“This fact agrees with the mdefinitely extensive characrer of the perceprual
field, and 1 i so far a confirmation of what was said earher  See, ante, pp
66-7
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abstract, not when A, B and C are singulars The proposition
1s necessary as a defintion But that John, James and Willlam
as custences actually satsfy the conditions imposed by the deh-
nition does not follow from the defintnon The conception
that propositions about the exsstemces in question, have the im-
plicatory “transitivity” characteristic of the terms of the unver-
sal proposition 1s 2 fallacy depending upon doctrmal confusion of
the logical properties of non-existential and existential propositions
It requires mdependent expermmental operations to determine
whether connections between existences satisfy the conditions laid
down 1n a universal hypothetical proposiuon  In some cases, there
15, as was just said, no pracucal difficulty m the way of perform-
ing the required operations But the validity of the resulting con-
clusion rests wholly upon 1nvolvements among observed facts, not
upon a necessary implicatory relation The latter prescribes the
operation to be performed, but 1s not sdentical with the circum-
stantial connection of existences with one another

4 Transposition of Terms Every logical text states the rules
according to which the terms of a proposition may be transposed
without affecting the logical force of a proposition When a
sentence Is taken m 1solation and not as a member of a serial ar-
rangement in reasoning or Inference such changes are mercly
grammatical But every proposition mn the logical sense of the
term 15 2 member of an ordered ser or series of propositions
Every such ser and series 1s framed with reference to the funcuon
to be served by either 1ts final member or by cumulative con-
vergence m cffecung final judgment Certain arrangements of
terms "U)ltbln a prOPOSl(lOH are maore CHCCtIVC thﬂﬂ are Other ar-
rangements in carrying forward the needed Progression to a termi-
nal proposition or else 1n gving 1t the form thar best indicates its
force in the set of independent propositions  This accounts for
the logical importance of the changes in position called conver-
ston, obversion, obverted converse, mnversion, contraposition and
obverted converse It follows that no 1utia] existential proposition
can be converted simply No one would suppose that the logical
force of “All crows are black” 1s identical with that of “Any
black thing 15 a crow” The legiimate transposition 1s “A black
thing #2ay be a crow” Stated mn this form, the proposition has a
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new functional force It indicates an nvestigation to be under-
taken with a view to finding out whether black m this case 1s or
1s not conjoined with other traits which describe the lund crows
Blackness 15 1n some actual cases a suggestton worth developing
Such propositions as “Iron 1s a metal” are ambiguous apart from
context The more obvious nterpretation 1s that 1t refers to
a relation of lkinds It mught, however, mean that “If anything
has the characters which define bemg iron, then it has the char-
acters which define bdemng metallic” In the latter interpretation
1t 15, as we have said, universal In either case, converubiliry de-
pends upon the completeness of terms related m the proposition mn
question  As the proposition cited stands, the term #zetal 1s wider
than the term 1ron, so that simple conversion 1s not possible Con-
version would then again give the transposed form the force of
may, and so be a step n further observational investigations  But
if the relations of sub-kinds with the lund #7etal have their differ-
ential traits already determined, as of won with respect to un,
zinc, copper, etc, then the proposition 1s convertible simply,
though with an order of probability dependent upon the exhaus-
nveness of the disjuncuion mvolved  That 15, “metal” limited by
specified differential traits 1s iron just as 1ron 1s a metal *

The exact relation of what 1s called immediate mnference to trans-
position of terms 15 a somewhat ambiguous matter In some cases
they are synonymous  Such 15 not the case m immediate inference
by added determinants and by subimplication In any sigmficant
instances of the two latter processes, inference 1s zot, however,
immediate  The ordinary textbook ilustrations of “added deter-
minants” are trivial because theiwr subject-matter 1s familiar and
standardized The significant cases are those n which determu-
nants are added because a proposition as 1t stands 1s too broad (or
too gemeral n the sense in which general means vague) In this
case, an ndependent proposition or proposicions is (are) required
mn order to determine whether the lmiting determinant has an
equivalent force when applied to both terms of the vague propo-
siton  In such cases there 1s mediaton An example of sub-
implication 15 the followmng “The sum of three angles of a
Euclidean triangle 1s two nght angles” Hence “The sum of the

3CF ante, pp 308-9
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three angles of a scalene triangle 1s two night angles” Here the
second form does follow by implication, 1t 1s called submmplication
simply because the parucular inquiry n hand happens to call for
a specific limitation or narrowmng m the movement toward a
terminal proposiion  When however, logical texts state that the
relation of a venfying case, expressed 1n an existential proposition,
to a umversal proposition (theoretical law or hypothetical for-
mula) 1s that of subimplication, there 15 a plam fallacy nvolved
No non-existential proposition implies an existential one

5 The Syllogism A syllogism 1s an analysis of final judgment
mto 1ts logically constituent propositonal conditions  As has been
pomted out, these logical constituents are (1) a proposition re-
garding matrcrs-of-fact and, (2) a proposition regarding a relation
of abstract characters, or conccptual contents The formulanion
of the matter-of-fact ground consututes the mior premise, that
of ideational and hypotheuc content constitutes the major prem-
ise The syllogism 15 thus a generalized formula for logical
conditions that must be satisfied 1f final judgment 1s to be grounded
It 15, so to speak, a warning that in order to warrant a final judg-
ment a conjugate connection berween observed data and a con-
ception, defined 1n a umwersal #f-then form, must be msttuted
Supposing the conclusion has been reached that a bat 15 a bird—
the explicit minor would be “The bat has wings” In order to
ground the conclusion “A bat 15 a bird” 1t would be necessary to
lay down a general proposition to the cffect thar “all winged
creatures arce avian” where a// has the force of a relaton of char-
acters  To warrant the conclusion completely, 1t would be neces-
sary to establish the proposition “Birds and only birds are winged ™
Statement of the predicate-content in a proposition as a major
premuse 1s a necessary check upon drawing a conclusion It func-
tions as a directive for observational mnquiries whose consequences
tend m the direction of an mclusive-exclusive proposition

The above account does not agree with the traditional theory
For the latter theory identifies, as a rule, the syllogisic wath the
ratiocinative or deductive form Tt thus (1) leaves no room for
an exstential proposion and (2) makes a fetich of the idea that
there can be only two “premises” 1n a ratiocinative series, an 1dea
negated by every form of mathematcal reasoning The 1dea that
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a munor existental proposition can be deduced from a umiversal
proposition represents a confuston which has been repeatedly com-
mented upon No matter whether the mnor proposition 1s singu-
lar (one of a kind) or 1s genenic (a relavon of kinds), 1t has to be
mstituted by mdependent operations of experimental observation
When the syllogism 1s of the 4 4 A form, the proposition which
15 the minor prenuse 1s a gemerzc but nor a universal proposition
since 1t 1s existential m reference  In any actual casc it 1s therefore
of a certan order of probability, 1¢, an I proposition. This fact
shows that the syllogism of the form of Barbara cannot, when the
munor premise has existential reference, be regarded as setting
forth properties possessed by any actual inference When treated,
however, as a formula serung forth the logical conditions to be
ideally satisfied by an inferential conclusion, the case 1s different
The general character of the minor proposition 1s then a way
of stating thar, 1deally, or i strict theory, there should be a strictly
conjugare relationship between the definition set forth m the
major and the marters-of-fact constitutng the munor premise
The syllogism, thus construed, means that a conclusion 1s logically
warranted, and 1 vnly so warranted, when the operavons mvolved
in discourse and n cxpernimental observation of existences, con-
verge to yicld a complerely resolved dererminate situarion

Such an mnterpretation gives the syllogism logical importance
and indwspensability It involves, however, a marked revision of
the Aristotchian theory of the syllogism  For in Arstotle’s logic,
the major premuse, or defimuon, was the statement of an essence
which ontologically determines a species, while the minor premise
affirmed that some species fell emstennally within that wider
species—or else was an actualization of the logical potentialiry
represented by a genus. Here, as i other cases previously men-
uoned, the bare form has been retained mn traditional logic after
1ts ontological ground (of fixed species and essences) has becn
repudiated  Hence 1t was exposed to Mill’s enicism  However,
Mall rerained the logical error of the traditional theory although
mn a reversed direction  The traditional theory holds that major
and minor are of the same logical form, failing to recognize that
one 1s non-existential and the other existential, and that, therefore,
they have to be mstiruted by operations which are as different as
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are observation and rational discourse Mill’s theory makes the
same error, save that now both major and minor are treated as
existential, so that mstead of assmmulating the form of the mmor
to that of the major (as the traditional theory does), Mill assum-
lated the form of the major to that of the minor. That 15 to say,
Mill holds that the major or general proposition 1s a summary
memorandum of an ndefinite number of partcular existential
Propositions

It 15 not correct to say, as 1s sometimes done, that Mill held that
the syllogism nvolves a pentio principn What he affirmed was
that zf the major be taken to prove the conclusion, then the con-
clusion of the syllogism begs the question, since mn that case the
latter 15 already included in the major premuse  He says the major
provides the formula “according to which but not by which the
conclusion 1s drawn ” It 15, he says, “an assertion of the existence
of evidence sufficient to prove any conclusion of a given descrip-
ton”* Proof on this view 15 provided exclusvely by the various
particular observed cases which the general or major premise sums
up Not an 1ota to probative force is added, he says, by the gen-
eral as such  Thar he assimilares the form of the major to that
of the minor 13 not only mvolved i his whole trearment bur is
exphaitly affirmed, as when he says “the mortality of John,
Thomas, and others, 1s, after all, the whole evidence we have for
the mortality of the Duke of Wellington”—or any other person
who has not as yet died”

Mill's interpreranion would be sound if evidennal force were a
matter of self-cvidence, that 15, if no principle or umiversal were
required to decide what 1s evidence and what 15 not and how
weighry and relevant are specific data 1n any given case  As 1t 15,
he begs the question by assuming that paroculars as such are al-
ready equipped with adequate evidential capacity  In the language
we have already used, paruiculars suggest a certain 1dea (which s
general) but they do not vahdly signify, much less prove it The
whole problem of mquiry, upon the observational side, 15 to de-
termine what observed conditions are evidential data or are “the
facts of the case” What has already been determuned to be evi-

*Logic, Book I, Chap 3, Sec IV and Sec VI
*lbid, Sec 111



326 PROPOSITIONS AND TERMS

dence has probative force, that statement 1s a mere truism, since
evidence and probauve force are synonyms What Ml fails
to see 15 that observations, 1 order to yield evidential matenal,
have to be directed by 1deas and that these 1deas have to be made
exphicit—formulated 1n propositions, and that these propositions
are of the 7f-then umiversal form What Mill has in mind by “suf-
ficiency” of evidence 1s simply the number of partculars at hand,
not the prmciple by which the evidenuial force of any particular
is determinced

Muill’s sense for fact leads him, however, nto a deviation from—
mdeed, into a contradiction of—his official doctrine  This devia-
10 approximates, if 1t 15 nor 1dentical with, the interpretation of
the syllogistic form which has been given The official doctrine
1s that the general proposiion 1s “an aggregate of parucular
truths” But he also states that “Truth can only be successfully
pursued by drawing mferences from experiences which, if war-
rantable ar all, admit of bemg generalized, and which, to test then
warrantableness, require to be exhibited mn generalized form ¢
Again, mstead of treating the general proposition as a bundle of
particulars as particulars, he says at umes that it states the “co-
existence of attributes”—that 15 of characters, and expressly adds
that “coexistence” 1s #0¢ to be understood 1n a temporal scnse bue
mn the sense of the property “of both bemng jomtdy attributes ”’

Mill also states that the general or major 15 reached by mduc-
tion, and while hus theory of mduction 15 confuscd, 1t assuredly
mnvolves operations of analyzing the matenal of gross observations
together with operations of elimination, and of determmation of
agreement 1 evidenual tunction, while he 1s obliged to admut the
mmportance of hypotheses although he gives them only a “sub-
sidiary” place

Traditional theory affords another instance of the ambiguity
of all, sice 1t rests upon taking 4/l ;n both an exstential and non-
eustential sense  Supposing 1t 15 said “All whales are mammals
all mammals are warm-blooded, therefore all whales are warm-
blooded ” If the example s an exemplification of analysis of a
logically grounded judgment, then the major 1s an if-then umi-

¢Ibid, Sec IX, malics nor n ongmal text
71bid , See 1V, and footnote
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versal proposition, affirming that there 15 a necessary relation be-
tween bemg mammalian and bemg cetacean such thar a negation
of the relation 1nvolves contradiction  The proposiuion, if vahd
at all, 15 valid even if whales have ceased to exist  As an opera-
tional proposition, 1t directs observation to ascertam whether n
the case of existenual singulars the traits of suckling young, pro-
ducing them alive, etc, are found 1n conjunction with one another
On the other hand, 4/l mn the proposition “All whales are mam-
mals” may mean that so far as singular whales have been observed,
they have been found to be, without exception, mammalian  Thus
proposition means “Whales 772y be mammals” and indicates that
possibility so strongly as to nstigate search for the reason why the
traits are conjomed—thar 15, it msngates search for a relation of
characters which will insttute an #f-then proposition  Untl some
reason 15 mstruted capable of this formulanon final judgment s
not reached Inquiry 1s sull in the propositional stage i which
singulars are observed and hypotheses are formed and tried out

Upon examunation 1t will be found that the difficulties which
have been alleged to inhere m the syllogisuc form arise from
wentifymg 1t with properties possessed by reasonng or of mfer-
ence talen in separation from each other They vamsh when 1t
15 seen that 1t does not purport to be the form of either inference
or rational discourse It 1s the form of the conjugate connection
of the factual and conceptual subject-matters of judgment, stated
1n such a way as to indicate the conceptual and observational con-
ditions to be fulfilled 1f judgment 15 to be adequately grounded
Interpreted mn this way, the “utihty” of the syllogisuc form
resides m the fact that it serves as a check n the case of specific
jadgments, holding up the logical conditions that are to be sausfied
It represents a lumiting 1deal  Even though no actual judgment
really sansfies the 1deal conditions, a percepion of failure to do so
occasions and directs further mquiry upon both the observational
and the conceptual sides It promotes and supports the continuum

of mquury



CHAPTER XV

FORMAL FUNCTIONS AND CANONS

CCORDING To the doctrine developcd In previous chapters,
every term (meanmg) 1s what 1t 1s 1n virtue of 1ts mem-
bership 1n a proposiion (its relation to another term),

and every proposition 1 turn 1s what 1t 1s 1n virtue of its member-
ship 1n either the ser of ordered propositions that ground mfercnce
or in the series of propositions that consutute discourse It fol-
lows from this position that the logical content and force of
terms and propositions are ultimately determined by thewr place
in the set of propositions found mn erther inference or discourse
Order 15 thus the fundamental logical category with respect to
determination of the meaning of terms, directly m propositions and
indirectly 1n sets and series of propositions

I FORMAL RELATIONS OF TFRMS

The fundamental rules of logical ordering of terms are known,
techrucally, as transitivity, symmetry and correlation, while con-
mexity 15 an mnportant mstance of their conjunction  Failure of
terms to satisfy required logical conditions of order constitutes
them mitransitive and asymmnetrical, while non-transitrve and non-
symmetrical characterize rerms m their status as stll indeterminate
and problematic The statement as respects mtransitivity and
asymmetry will be justified n later discussion But 1t holds
trwsucally 1n the case of mon-transivity and non-symmetry, since
these relations by defimition are of terms which may be either of
one type or the other and hence are ambiguous 1n logical form

The list, just given, of different types of relations sustained by
terms to other terms, 1s onc found 1n all modern logical treauses
The usual docrrinal mterprecation 1s, however, quite differenc
from that here given For in current treatment, 1t 1s assumed that

328
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terms sustan these relations in and of themselves by the mherent
nature of therr own content If this assumption 1s not always
explicitly stated, it 1s implicit 1n failure to imnterpret terms on the
ground of their functional force 1n sausfaction of the logical con-
ditions of order that are imposed by the demands of valid mnfer-
ence and discourse  Stated positively, the doctrinal position
expounded demands that formal relations of terms be interpreted
as conditions which terms must satisfy in any mquiry that yields
warranted conclusions, not as their inherent possession

The reason why the relanions thar have been mentioned are
usually dlustrated by isolated terms is not far to seek Many
terms have been so standardized i the course of prior mquiries
that their relational meaning can now be taken for granted and
treated as if 1t belonged to them apart from their status and force
m the conduct of continuous mmquiry  This 1s strikingly true in
the case of mathematical terms It 1s also true in the case of such
terms as fatber of, wife of, spouse of, etc. For their meamng 1s
now settled by their place in some (contextual) ordered system
of conceptions, which 1s so familiar that 1t 1s first taken for granted
and then so complerely 1gnored as to be virtually denied There
are suid to be Austrahan tribes that do not have the conception
of begetting, and 1n which therefore the conceprion “father of”
can hardly be said to exist There are many tribes mm which
“father of” expresses the relation called 1n our system “uncle of ”
Such facts indicate the relativity of these relatve terms to a system
of related meanings, biological or legal or both

Before dealing severally with the different forms of relation,
it 15 advisable, mn the mterest of avoiding doctrinal confusion, to
recur to the basic logical distinction between terms having re-
spectively existential and non-existential import  For relatzon and
related are highly equivocal terms There are terms that are
relatrve but whose meanung 15 not exhausted 1n the relation speci-
fied, “Father of” 1s clearly a relauve term, 1ts meaning depends
upon connection with another term, “offspring of ” The same
thing 1s true of terms like short, small, rich, near, next, between,
cte  Indeed, 1t 1s true of all existential terms that have been pre-
pared so as to funcuion m nferennal operations But the sigular
who 15 father of has traits in excess of beng a father, traits, more-
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over, that must exist independently of and antecedent to the ‘“rela-
tion” 1n question Any one who 15 of the kind “fathers” must, for
example, possess the independent characteristics of bemng an ani-
mal, 2 male, having sexual potency, etc  Siilarly, that which 1s
short, small, near, etc, has an existence independent of the content
expressed 1 these relative terms. Abstract terms, however, like
fatherbood, length, magmtude, nearness, nextness, are exhaustively
and exclusively relational This exhaustiveness 1s what constitutes
them abstract and universal terms The same thing holds of words
that are purc connectives, like conjunctions, prepositions, and m
general, what Chinese grammarians have aptly called “empty
words” It holds strikingly of all mathematical terms as such
In order ro avoid the latent confusion present m the words “rela-
tive” and “related,” the words “relatives” will here be reserved
for existential terms that have a multutude of connections with a
multtude of things other than that specified in the given related
rerm—as a father 1s also, say, a ciizen, a Republican, a Methodst,
a farmer, etc, all of these words expressing relations which are
logically independent of the relation designared by “father ” The
term “relational,” on the other hand, will be used to designate
abstract terms whose meaning 1s exhaustively contained in the
terms *

1 Transurvty and Imtransitroty  In order that mference may
be grounded from one set of traits to another or from one kind
to another, and 1n order that propositions may be so ordered m
discourse that subsequent ones follow necessarily from antecedent
ones, the terms 1nvolved must be ordered in that relation to one
another known as transiivity Take such terms as “older than”
(greater, brighter, etc ), or any property expressed linguisucally
by a comparative word If A 1s more (or lcss) 1n any designated
trait than B, and B sustamns this same relation to C, and C to D, and
so on, then A sustains 1t to the last term 1n the series, whatever that
may be The terms satisfy the condition of transitiviey  Inter-
mediaries may be skipped whenever terms have been constituted
to satisfy this form of order The rclation 1s found also m terms
that have to one another the serial order designated by after or
before, 1 both the spatial and temporal sense of these words

! The disunction 15 idenucal with that becween smvolvement and wnplication
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The unportance of serial orders prepared in advance 1n the case of
relations designated by comparative terms and terms expressing
sparial and temporal contigminies, together with the need of a
principle that functions as a method or rule of so determimng
them, may be ilustrated as follows It would be theoretcally
possible to pick our members of a random crowd so as to rank
them 1 the order of age from the oldest to the youngest The
transttive function expressed in “older than” would then be satis-
fied But nothing would come of 1t Nothing could be inferred
as to any other traits of the singulars thus ordered In similar
fashion, take a row of boolks placed haphazardly on a shelf Each
bool, after the first onc, 15 “after” the one before so that the last
book on the shelf 1s after every other one Nothing, however,
follows When, on the other hand, singular persons msured 1n a
Iife msurance company are arranged by yearly intervals in the
order of older than, something does follow There 15 inference to
probable risks assumed, and hence to the amount of premiums to
be paid by those occupying different positions in the series

Take the case of after in its temporal sense  As I wrte, the
sound of a motor car comes after the sound made by a typewnter
key, and the sound of rustling leaves after that, and then the sound
of a voice Hence the last sound comes “after” thar of the type-
wrter  The logical import of transitivity 1s obviously not satis-
fied by such a succession It 1s artificial and trivial  One of the
most pressing problems of scienufic inquiry 1s to disungush cases
m which there 1s mere succession from those in which there 1s
sequence. Repeated observarion may determine an order of suc-
cessions but an inference based upon 1t will be a case of the fallacy
of post hoc, ergo propter boc, unless some principle, stated m a
universal proposition, gives, as it 1s operatively applied, a reason for
the order Such illustrations provide convincing evidence of the
logical necessity for intcrpreting the relation of transitvity as a
condition to be satisfied m the continuum of mquiry 1nstead of
being a relational property that just happens to belong to some
terms

The relation of transitivity 1s also exemplified 1 terms denoting
kinds when, and only when, an extensive or inclusive kmd has
been determmed with respect to included kinds in an order of
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progression To take a simple example When whales have been
deterrmined to be mammals and mammals to be vertebrates, there
1s warranted transitivity from whales to vertebrates This
transition 1s logically possible only when the set of conjoined
characteristics thar describe each kind has been previously in-
clusively-exclusively determmed by the functions of afhirmation-
negation Scientific natural inqury 1s notonously concerned to
establish related kuinds  This concern 1s not final, 1ts purpose being
to mstitute terms that satisfy the condition of transitivity, so that
systematic inference 1s promoted and controlled

So far, we have been concerned with transiivity as it affects
terms, singular or generic, having existential reference  Bur the
discussion has also shown that only terms that are serially ordered
by means of a general principle can actually possess the relation
mn question This principle 1s a rule for ordering, and 15 expressed
mn a umversal proposition  This universal proposition must itself
be 1n turn a member of a series of propositions m ordered dis-
course Mathemarical terms are typical examples of non-existential
terms instituted so as to warrant transivity in discourse  They
are strictly relational, not merely relative  The abstract relational
terms fatherbood, sonship, unclebood, nephewship, etc, n therr
distinction from the relatives “father-son, uncle-nephew,” desig-
nate relationships which are independent of related existences
One cannot infer from the related term father the related terms
grandson or mephew The offspring 1 question may not them-
selves have offspring, and the fathers in question may not have
brothers or sisters, and if they have, the persons m question may
not have sons The relations are mtransitive But paternity,
grandfathership, brotherhood, uncleshp, cousinship, etc, consti-
tute a system of relationships such that each 1s transitively related
to every other

The nature of mmtransitivity 1s ilustrated in the previous para-
graph  Terms exemplifying this relation constitute as they stand
the conditions of a problesn They suggest or indicate the need
of operations which will transform them mto terms that sansfy
the requirement of transitivity They indicate, on one side, the
incompleteness of inquiry 1n a giwen case, and, on the other side,
the operations by which the terms in question may be so ordered
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that therr meanings will be such as to fall nto a determinate
order All terms designaung paruicular acts and changes are logi-
cally mtransitive  Take for example, the meanings of 4 and B as
related 1 the proposition “A lulled B,” where “killed” stands for
an act performed by a singular at a particular place and time which
effects a change i something clse Every parsicular proposition
(in the logical sense of “particular”) 1s of this sort Every such
proposition expresses a problem or a special condition mn the de-
termnation of a problem *

Hence, such terms are mtransitive not because of some pecu-
harity they possess i and of themselves, but precisely because as
they stand they are not ordered with reference to determinanion
of a spatial or temporal relation, or a relation of linds, such that
nference 1s warranted When the act of killing 1s determined 1
connection with a graded series of kinds, as 1t 1s 1 a legal system,
to be a case of accident, self-defense, or murder 1n a definite degree,
1t then acquires a2 meaning satisfying the condition of transivity
Grounded inference 1s then possible to other previously unob-
served traits, and to specified existential consequences  This trans-
formation 1s effected, as has been previously shown, by ascertamning
traits which are consequences of 7odes of interaction and employ-
ing them, instead of immediate qualities, as the ground of mfer-
ence For a 7m20de of interaction 1s general, while a change 15 not
Hence the latter provides no ground for rransirion, while a kmd
of change which 1s a specified mode of a more extensive mode of
wteraction has cthe ordered relation necessary for transiivity. The
equivalent of this condition 1n scientfic inquiry 1s the requirement
that every given change be derermimed to be a constituent of a
definite set of correlated changes

2 Symmetry and Asymmetry  Terms are relative to each other
1n the sense of symmetry when each one of the related pair bears
the same relation to the other “Partners,” for example, 1s a sym-
metrical relation  If 4 15 a partner of B, then B 1s a partner of 4
“Spouse” 15 a term applied to objects each of which 1s symmetn-
cally relative to the other In other paurs, there exists the relation of
converse symmetry The relation of “husband-wife” is 1tself asym-
metrical but the terms have the relation of converse symmetry

2 See, ante, 201, 220
» PP
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“Testator-heir” are terms thar sustain this relation to each other
The relation of converse symmetry exsts n all cases of particular
acts and changes, as in the examples of ntransitivity given above
The relation 15 expressed grammarically by the actuve and passive
voices of the verb  If A4 lulls B, then B 1s lulled by A The same
relacion holds 1n the cases of action and of bemng acted toward
(though not upon) lingusstically expressed by intransitive verbs
The logical import of the relation of symmetry is consututed 1 1ts
conjunction with transiuvity  This conjuncnion 1s typically ex-
pressed 1n the formula “Things that are equal to the same thing
are equal to one another” The conjunction of symmetry and
transitivity constitutes the mearmngs which validate substitutability
mn inference and discourse  Equality of magnitudes 1s an obvious
case of terms that have symmetrical-transitive relativity.

The scope of the conjunction 15 not Iimited to quantities con-
sttuted by operations having existential reference  One who
measures the floor of a room with reference to determmmng the
amount of carpet to be purchased does so in order to insutute
terms having symmetrical transitive relations to each other Al-
gebraic equations exemplify terms having this conjunct relation
in respects other than rhat of magnitude Physical functons are
generalizatnons which warrant substitutabihty 1n inference as to
existential matters by sansfacuon of conjunct symmetrical-
transitvity  In short, the mmport of insttuting meanings which
have this conjoint relatity 1s that it 1s the logical ground of the
fundamental logical category of equwvalence This consideranon
alone makes 1t unnecessary to dwell upon the fact that no term
has this relation as its inherent property, but that the relation ex-
presses a condition to be satisfied m institution of meanings entitled
to funcuon in conrrolled inquiry

3 Correlation For the purpose of mnference and of ordered
discourse, 1t 15 1mportant m many problems that the relation be-
tween relara-referents be determinate with respect to Its scope, or
1ts range and comprehensiveness Correlation 1s the name techmi-
cally used to designate this form of order Ina monogamous legal
system, the relation of husband-wife 1s one-one, 1n a polygamous
system 1t 1s one-many, m a polyandrous system, 1t 1s many-one
A simple example of the force of the principle m mquiry 1s had
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when a man or woman 1s tried for bigamy  For 1c illustrates that
the land of “correlation” which holds among terms 1s conditioned
upon the extent to which a given field of subject-matter has been
systematically determined in prior inquiry, a resulr that 15 broughe
about only through abstract umwversal propositions as rules of
operation In the case cited, for example, only legal rules as to
marriage determine the mmport of a given relation so that conse-
quences may be inferred

The relation of friend-friend 1s symmerrical in a given or speci-
fied case But 1t 1s smany-many A and B are friends 1n a recipro-
cal sense  But 4 may have C, D, E as friends and B may
have N, O, P as friends  Nothing follows as to the relauon
of friendship, indifference, or enmity eustung among these other
terms as between friends of B and A However, 1n the situation
llustrated 1n the saying “Love me, love my dog,” the relation of
friend-friend 15 so conditioned that B cannot be a friend of A4
unless B 15 also the friend of C, who 15 a fmiend of A This type
of relation 1s exemplified 1n the case of some blood-kinship, blood-
brotherhood, and secret-society relations, where each related mem-
ber 15 bound to defend and support every other member,
indcpendently of prior acquaintance  The relation 15 still many-
many, buc a systerz 1s so constituted that the relation of transstivity
holds between the elements of the system that have many-many
relations taken severally \Vhen the relanion 1s not determined by
co-presence in a system, the many-many relation 1s too mdeter-
munate to permut of transinvity  Mathemancs 1s the outstanding
exemplar of a system m which terms have many-many relations
to one another, and yet the rules of operations determiming the
system are such that one-one relations can be msututed whenever
1t 15 necessary

4 Connexitity  Relanonal terms sausfy the condition of con-
nexitivity whenever symmetrical terms are also transiive  Equiva-
lence 15, as we have scen, an mstance of symmetrical transitivity,
grounding, as 1t were, back-and-forth movement in inference and
discourse  The term “connexitivity” may be extended to include
such cases Asymmetrical transitivity 1s exemplified 1n such terms

fAny cardinal number, for example, 1s bath a2 sum (producr, power) and
also a umt factor and root with regards to other numbers



336 PROPOSITIONS AND TERMS

as greater-than, hotter-than, and m comparatve terms generally,
i which terms have the relation of converse symmetry Con-
nexitivity 1s not so much a coordinate relation as 1t 1s a complex
of relations, the function of transitivity bemng basic m all modes
of logical relation

The discussion has been conducted upon the basis of distinctive
forms of the relative and relational terms that are commonly recog-
nized But these forms have been nterpreted upon the doctrinal
ground that the relations i question indicate exther (1) formal
conditions that terms (mearungs) must satisfy n order to function
mn mnquiry yielding warranted conclusions, or (2) as warnings that
the conditions required have zot been fulfilled An example of
the latter would be the case of asymmerrical mtransitivity or the
many-many rclations m which elements have not been determined
to be elements 1 an ordered system It 15 difficult to avoid the
impression i reading some logical texts (even those i which the
necessity of strict formalism 1s emphasized) that meanmgs (terms)
are taken just as they happen to present themselves i 1solation
and certamn labels are then placed upon them

II FORMAL RELATIONS OF PROPOSITIONS

It has been noted that (1) terms are logically related in a propo-
sition only as the proposinon of which they are related members
1s wself mn ordered relation to other propositions, and that (2) cer-
tam terms have purely relational force, so that theirr meaning 1s
wholly exhausted in therr office of mstiruting relations between
other terms Terms that exemplfy the latter condition are all
the words that are grammatically called connectives, such as and,
or, that (which), only (none but), etc  These strictly relational
terms appear mn propositions  But their logical force and function
In a proposition, 1n 1ts severalty, have to do with the function of
that p1oposition 1n a set or series of related propositions—a logical
character expressed i contemporary logic by calling the proposi-
uons mn which they appear “compound” propositions* In other
words, connectives represent satisfaction of the logical conditions

4 According to the posiion developed mn this book, the “simple” proposiuons,
with which other propositions are contrasted as “compound,” are Faglcallv m-
complete, bemg mstituted only for the sake of armiving at the complete proposi-
wons which are called compound
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that are required to constitute 4ny given proposiion a member of
an ordered set or sertes of propositions

It was shown m Chapter X that comparison-contrast 1s the
means by which contents are determmed in that relation which
constitutes a proposition It was also shown that comparison-
contrast can be defined only in terms of the mstirution of con-
jugately related affirmative and negative propositions, which
express the results of operations of mclusion-exclusion  The scope
and necessity of the latter operations mn strict correspondence with
each other, 1 such that propositions logically related to one another
(1 sets or series) must satisfy the formal conditions of conjugate
exclustveness-mmclusiveness, or be conunct-disjunct m relation to
one another The purely relational terms and, or, that, only, along
with other formally relational terms, such as, #f, then, ether-one-
or-other-but not-both, sonze, 1s, 15-not, are the symbols by which
are designated the conjunctive-disjunctive functions which render
a given proposition formally capable of bemng a rclated member of
a set or scries of ordered proposiion However, not all of the
rclarional terms histed stand on the same logical plane, or are of
coordinate force Some of them mark a relarion that satisfies (or
15 taken as 1f 1t satisfied) the functions of conjuncuon-disjunction,
while others mark contents still 1n process of complete determina-
tion with respect to satsfaction of these functions—that 1s, mean-
ings whose force 1s sull problematic  “Any” 1s of the former type,
“a or an” (when not a synonym of “any”) and “somze” are of the
latter type, as are also “zhss)’ and “the” 1n the cases in which “the”
1s a synonym of ¢his

The doctrinal conclusion reached may, accordingly, be formu-
lated as follows Sets and series of propositions are so ordered as
to constitute 1n their functional correspondence (conjugate rela-
uon) with each other a scientfic system (one satsfying necessary
formal conditions) only when taken severally they are co-alternate
(exclusive) and, taken together, they are co-conjunct or nclusive
and exhaustive Thus formulation 1s intended, on one side, to state
that the functions i question are not mherent properties of propo-
sitions but are logical condiions to be satisfied, and, on the other

side, that they are highly generalized logical “leading principles,”
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since they set forth operations to be performed which are logically
basic

It remams only to mtroduce certam further distinctions, the
most important of which are designated by words borrowed from
mathemaucs but which are given logical meaning namely, additive
and mdtiplicasve  Conjunction-disjunction 1s addstive 1n applh-
cauon 1o existential subject-matter whether singular or generic,
1t 15 mudtiplicative 1n application to the interrelation of characters
constiruting  abstract umiversal propositions  lustrations will
render the import of this statement evident Additive summative
conjunction 1s symbolized by and (of which a commmia 1s often the
logical equivalent) while addinve alternate conjunction 15 ex-
pressed by or  In the case of singulars, “and” as an additive con-
junction constitutes a collection, as “This regument 15 composed
of this and that and the other enumerated person” untl every
member 15 histed  An mstance of alternate additive conjuncuon of
singulars 1s found in the followng “Any member of the Cabimet
of the Federal Government 1s either Sceretary of Starte, or of the
Treasury, of the Interior, or ” unal all members of the col-
lection are listed

The logical force of and-or applied to kinds 1s different from
this case of singulars For example, such a proposition as that just
stated (as to smgulars composmng a collection) 1s demed by deny-
ng the presence of any one of the singulars hsted, while 1ts com-
pleteness may be demied by affirming that some other smgular
should be added In rthe case of lunds, demal applies to the
relation of conjunction as such  The vahdity of the proposition
“James, John, Robert and Henry were present on a given occa-
sion” 1s impeached when 1t 15 shown that any one of the four was
absent The generic proposition “Birds, bats, butterflies are sub-
kinds of one and the same nclusive kund” 1s mmvalidated whenever
it 15 shown that the trait of being flymg-creatures 1s not 2 con-
juncoion of characteriscs sufficient to determine an mclusive
kind, and that differences 1n modes of flying are not sufficient to
differentiate included kinds Denual applies not to lunds taken
severally but to the relation of inclusive-included, or, more strictly,
to the ser of genenc differential characteristics by which kinds
are determined as inclusive and mcluded



FORMAL FUNCTIONS AND CANONS 339

The proposition “Birds, fishes, reptiles, simians, human beings,
are vertebrates,” 15 a summarive conjunctive proposition
about relations of kinds in forming an including kind The al-
ternate conjunctive form of proposition is “Vertebrates are birds
or fishes or reptiles or sumians or human bemgs or ” Tr mught
seem as 1If the difference were merely linguistic, not logieal, con-
sisting simply 1n the fact that mn the case of summative addition
(expressed by and) sub-species are enumerated first, and mn the
case of logical addition by alternates (expressed by or) the in-
clading kund 1s stated first.  There 15, however, a genume logical
difference  There 1s nothing 1n the case of summauve addition
taken apart from the alternatuve form to warrant either the com-
pleteness (sufficiency) of the mcluded kinds m relation to the
inclusive kind, or their non-overlapping character. The logical,
as distnct from the verbal, force of or consists in sarisfaction of
the condition that the lunds which are summatively added do not
overlap, being described by differential charactenstics Take for
example, the proposition “Birds and whales and mammals are
vertcbrares 7 Since whales and mammals are defined by the same
set of traits, “and” does not herc detcrmime exclusion  The logical
force of or means the necessity for insnrution of sub-lands that
arc descriptively determined by traits that are so differenual as to
be reciprocally exclusive within the set of characteristics describing
the mcluding lund  Kinds connected by amd may constitute
propositions valid as far as they go but that are not sufficiently
mclusive
So far 1t has been assumed rather than shown that the additive
function mn 1ts summative and alternative modes applies only ro
the relation of terms in propositions having ewstential reference
The simplest way of showing the validity of the position taken 1s
to consider the relation of characters which consutute the content
of a unwversal non-existential proposition In the case of charac-
teristics describing kinds, whether mcluding or included, 1t 1s
necessary that the traits employed be materially indcpendent of
one another and yer so nvolved that in cumulative conjunction they
form a set of traits that suffice to determine kinds inclusively
and exclusively  The relation of characters in an abstract propo-
sition 15, on the other hand, an mterrelation  Only as the meaning
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of each character 15 constituted 1n reciprocal dependence upon all
other characters involved does a universal proposition satisfy
logical conditions It 1s this form of relationship which 1s desig-
nated by the term multiplicative  The conjunction n question 1s
not of contents that are capable of independent observation or
mdependent determmation The “conjunction” 1s one of “na-
tures” not of traits The necessity of the relation marking univer-
sal propositions 1n distnction from the contingency of existential
propositions 1s consututed by the multplicatrve conjunction of 1ts
related characters

Being mammalian, for example, 1s determmed by the muleph-
catuve conjunction of the characters, warm-blooded, viviparous
and suckling young If this umversal proposition 1s valid as a defi-
nition, 1t 1s (1) mndependent of the existence of creatures marked
by corresponding qualitative traits, while (2) 1t mvolves the 1dea
that these characters are necessarily interrclated, so that any one
of the three characrers 1s meaningless w2 the definition apart from
its modifying and being modified by the other terms In other
words, 7f warm-blooded, then viviparous, etc  Suppose, however,
a proposition about a relation of kinds were as follows “Mam-
mals are warm-blooded, and (or) viviparous, and (or) offspring-
suckling ” It 15 clear, on 1ts face, that such a proposition 1s a dis-
guised definition of bemng mammalian

Alternate multiphcation 1s necessary to determine sufficiency
mn the case of the relation of characters, as in the case of the con-
junction of characters describing related kinds  Irrelevant and
superfluous characters must be ruled out In the case, say, of the
conception of triangularity magnitude 15 cxcluded from the defi-
mition, while shape 1s no part of the conception outside the limits
determined by the relations of the characters of nght-angulanty,
equilateralness and scaleness This conception 1s now so stand-
ardized that elimmation of these characters may seem too trivial to
be worth mentioning But there was a time when mquiry into
geometrical relationships was retarded because size was thought
to be a necessary property of triangles For as long as triangles
were supposed to have existential reference, size was a generic
trair  If we take the relations of characters thar define, say, bemng
metallic, completeness of the characters 1n question can be de-
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termmed only as they are disjomed from characters whose inter-
relanon defines being chermcally elemental in other ways than
bemng metallic as well as i ways that are rectprocally exclusive
To repeat m this context a pomnt made n other contexts ‘When
it 1s affirmed that triangularity 1s either right-angular, scalene or
1sosceles, it 1s affirmed (1) that these ways of being triangular
exhaust all the possibihties of relationship of the Lines and angles
mn question, and (2) that the relationships consututing bemng
triangular are so smterrelated that these ways of bemng triangular
are necessary to the concepuon of the triangular

Functional correspondence of proposiions which satisfy re-
spectively the conditions of additive and multiplicative conjunc-
non-disjunction 1s necessary for final warranred judgment Only
copulation of propositions of subject-contents and predicare con-
tents determines, on one side, that the umiversal propositons em-
ployed are operationally relevant, and, on the other side, that the
conjoined traits used to describe kunds are exclusive-inclusive be-
cause of a ground or reason For otherwise the basis of therr
conjunction 15 merely recurrent observations, so that the con-
junction observed constitutes a problesn The logical form of
the conjugate correspondence 1s expressed i the relauonal terms
“erther-one-or-other-but-not both ”  Tale the following proposi-
ton “Mankind consists of FEuropeans, Africans, Australians,
Americans ” where . indicates that addition 15 summa-
tively exhaustive  There 1s nothing mn the proposition as 1t stands
to preclude hyphenared membership, or linds that are, say,
European-Amertcan  Only a rule expressed in a universal propo-
siion can determine such kinds that this possibiliry 15 ruled out
Such a determination 1s not partcularly important in the example
selected, although the question of dual political citizenship may be
an actual one Bur there are sciennfic inquiries 1n which 1t s
indispensable to determine that kinds are related so that any
singular must be of one-or-another kind but-not-of-more-than-
one Indeed, satisfaction of this condion 15 necessary to any
valid set of disjuncuve propositions It cannot be achieved except
upon the basis of a set of disjunctive universal-hypothetical propo-
sitions whose operational application determines kinds exclusive of
one another within an exhausuve including kind.
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1 Certan corollaries follow It 1s usual m texts to find such
proposiuions as have been considered termed “‘compound,” where
“compound” postulates “simple” propositions that are prior to and
mndependent of the conjunctive-disjunctive function But from
the position talcen (namely, that any symbolic expression has the
logical status of being a proposition only as a member of an or-
dered set or series) 1t follows truistically that there are no “sunple”
propositions 1 the sense alleged There are, of course, proposi-
tons that are relatively simple.  But they have logical status only
i nsturution of so-called “compound” propositions  For exam-
ple, a particular proposition, one about « change which at 2 grven
tyme 15 mcapable of analysis mto a complex of nteractions, 1s a
simple or elementary proposition  But (1) 1t 1 only conditionally
such, for its detenmmation depends upon the available techniques
of expertmental observations As these improve, changes which
are more elementary may be discovered, while (2) m any case
their simple nature 1s functional  For 1ts content as sumple 1s deter-
mined by 1ts capacity to serve as a condition in delimitation of a
problem Hence the degree of “simplicity” required varies with
the problem mn hand

2 Save as the conjugate nature of the funcuons of addinve-
multiplicative conjunction-disjunction is acknowledged there 15 no
logical ground for making 2 distinction between division and
classification  The process 1s then called “division” when 1t pro-
ceeds from the mnclusive kind to the included lunds, and
“classiicanon” when the movement 1s 1n the reverse direction
Subject-matter 15 1dennical 1 both cases  If, however, “division”
in 1s logical sense 1s reserved for discrimination of differential
traits describing mutually exclusive kinds within the more com-
prehensive conjunction of trais thac describe an including land,
it has a disuncuve logical meaning  “Classification” would then
be used to stand for the discnminated interrelation of characters
that mark off “classes” (in the unambiguous sense of categories)
within the comprebension of the category of the widest applica-
bility  “Division” 1s applicable to kinds 1n extension and ‘“‘classi-
ficanon” to conceptions 1n comprehension

3 The classic theory of genus and fixed included species fur-
nished an ontological ground for definitzon. The latter consisted
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of statement of the genus and the differenna which together
marked off and 1denufied the species 1n quesuon Abandonment
of the cosmological ground for this conceprion of definition left
the logical status of defimition 1n the awr. It has been treated, for
cxample, as a purely hingwstic macter 1n which the meaning of a
single word 1s set forth 1n a set of words whose several meanings
are taken to be already understood Taken lierally, this concep-
tion leaves the combmation of the defiming words wholly unex-
plamed and ungrounded And yet 1t 15 1 virtue of their
conjunction, additive or multiplicatve, that they form a definition,
cither in the sense of description of a kind or 1n the stricter sense
of analysis of an abstract conception That symbols, of which
words 1 their ordmary sense are a limited kind, are necessary to
definition, and that n a defimrion a single symbol having a total
meaning 1s resolved into an mterrelation of meamngs 1s sound doc-
trine It provides the element of plausibility in the merely lLin-
guistic mterpretation of defimtion

But the logical import of defimtion 1s radically different Con-
ceptual meanings are mstituted 1n their office as representatives of
possibiities of solution  They are capable of performing this of-
fice only as they are resolved mnto characters that are necessarily
mnterrelated just because they are an analysis of a single conceprion.
The value (validity) of any given analysis of any given conception
(this analysis being the defimition) 1s finally fixed by the power of
the interrelated characters to mstitute a senes of rigorous sub-
stitutions mn discourse  Only such a concepuon of definition ac-
counts for the indispensable role played by definitions 1n inquiry,
and explains how and why a given selection and conjunction of the
termms of a definition 1s logically grounded nstead of being arbitrary

III. FORMAL CANONS OF RELATIONS OF PROPOSITIONS

The functions of additive and multiplicative conjuncrtion-dis-
junction go back, as we have seen, to the conjugate relacion of
affirmation-negation, inclusion-exclusion Hence they may be fur-
ther generalized When so generalized, the fundamental functions
mvolved take the form of logical principles to which the name
Canons 1s traditionally applied These canons are Identity, Con-
tradiction and Excluded Middle On the ground of the position
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taken, 1t follows trusstically that they express certan ultimate
conditions to be satisfied, mstead of being properties of proposi-
tions as such  Upon the basis of the cosmological-ontological
assumpnions of the classic logic, 1t was a sound logical doctrne
that treated 1dcntity, etc, as necessary structural properties  Spe-
ctes, which alone were capable of definition, classification, and
scientific demonstration, were immutable  Hence they were n-
herently self-identical  Any species 1s always and necessardly just
what 1t 15 The canon of 1denuty expressed symbolically in the
form A 1s A was, accordingly, the proper form m which any
proposttion having scientific status should be stated  Species were
also ontologically exclusive of one another No transinons or
derivations were possible among them because of their necessary
ontological exclusion of one another  Hence, tertmm non datur *

1 Identiry From the standpoint of the position that 1t 15 nec-
essary for proposiuions to satisfy condinions set by membership 1n
a set or a series of propositions, identity means the logical require-
ment that meanmngs be stable m the mquiry-continuum  The
direct and obvious meamung of this statement 1s that a mecaning
remain constant throughout a gren inquiry, since any change in
its content changes the force of the proposition of which 1t 15 a
constituent, thus rendering it uncertam upon what meanings and
relation of meanings the conclusion reached actually depends
Fulfilment of this condition does not mean, however, that a given
symbol shall have the same meaning mn 4/l mquiries  1f 1t did have
this meanmg, progress m knowledge would be mmpossible  But
the judgment which 15 the final issue of inquiry modifies to some
extent, sometimes crucially, the evidential inport of some observed
fact and the meaning previously posscssed by some conception

5 That Arstotle’s formulauon of the dprmmplc of contradiction 15 somewhar
equivocal 15 frequendy nouced by modern exponenrs of hus logical docerme
It would seem ro be a combination of two considerauions, one, that any con-
tradicuion violates the prineiple of the necessary 1denury of a species, che other,
that contrary proposimons not only exist in the case of changes, ay signs of lack
of complete Bemp, bur are mevitable, since 1 his cosmology 1t 15 the hot which
bccomes cold, the moist which alters mro the dry etc  Plato, withour formular-
mg the prmmplc of contradiction, had arpued agamnst the comiplete rcality of
change on the ground thac «f it had 2 full measure of Bemg contradicrory
propositions were mevitable, since 1t then followed that somcthing both was
and was not On the whole, contradicuon seems to have been employed as
evidence for the prnciple of idenucy rather than as an independent principle



FORMAL FUNCTIONS AND CANONS 345

Unless udentity has functional force n relation to the subject-
matter undergong inquiry, the canon of identity 15 violated in
every scientific advance

The deeper and underlying import of the principle of 1denaty
15, accordingly, constituted n the very continuum of judgment
In scientific inquiry, every conclusion reached, whether of fact
or conception, 1s held subject to determmnation by 1ts fate n further
inquiries  Stability or “idenuty,” of meanmngs 1s a limiting 1deal,
as a condition to be progressively satisfied The condinional status
of scienufic conclusions (conditional mn the sense of subjection to
revision m further mmquiry) 1s sometimes used by cries to dis-
parage scientific “truths” m comparison with those which are
alleged to be eternal and immurable In fact, 1t 15 a necessary
condinon of continuous advance in apprehension and in under-
standing °

2 Contradiction The logical condition to be satisfied for the
canon of contradiction 15 independent of that of 1denury, although
necessarlly conjunctive with 1t Violation of the principle of
dentity say lead to contradiction  But the logically important
mstances are those i which observance of the principle of identicy
results 1n a contradicion  For establishment of propositions
one of which must be valid if the other 15 invalid 1s an indispen-
sable step 1 armnving at a grounded conclusion.” Contradiction
15 not then just an unforrunare accident which sometimes happens
to come about Complere exclusion, resulting in grounded dis-
junction, 1s not effected unul propositions are determmed as paurs
such thar if one 1s valid the other 1s mvalid, and if one 1s mvalid
the other 1s valild  The principle of contradiction thus represents
a condition to be satisied Direct mspection of two propositions
does not determine whether or not they are related as contradic-

¢ The best defimtion of truth from the logical srandpont which 15 known to
me 15 that of Pewrce  “The opimon which s fated ro be ulumately agreed to by
all who investigate 15 whar we mean by the truth, and the object represented by
this opmion 1s the real” Op cit, Vol V,p 268 A more complere (and more
suggesave) statement 1s the followmg *Truch 1s that concordance of an ab-
stract statement wirh the 1deal limit towards which endless investigation would
tend to bring scientific belief, which concordance the abstract statement may
possess by virtue of the confession of its inaccuracy and one-sidedness, and this
confession 1s an essenual mngredient of ruth”  (I5d, pp 394-5)

FCt ante, pp 195-8 and pp 337-41
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tories, as would be the case if contradicuon were an inherent rela-
tional property The contrary doctrine 1s often affirmed, as when
1t 15 said that the two proposiuons A s M and A 15 not M directly
contradict each other But unless 4 has already been determined
conjunctvely-disjunctively, by prior inquiry, some part of A4, or
A mn some relation, may be M, and some other part of A, or 4
n some other relation, may be not M The relation of 4 to M
and 7ot M can be determmned only by operations of exclusion
which reach their logical lumit 1 the relation of contradiction

3 Excluded Middle It was stated carlier that complete satis-
faction of the condinons of conjuncuve-disjuncuve functions,
addiive and muluphicative, 1s formally represented in the form
either-one-or-other-but-not-both  The principle of excluded mid-
dle presents the complerely generalized formulation of conjunctive-
disjuncave functons 1n their conjugate relacion  The notion that
proposttions are or can be, in and of themselves, such that the
prnciple of excluded middle directly applies 1s probably the source
of more fallacious reasoning in philosophical discourse and
moral and social inquiries than any other one sort of fallacy
That fact that disjuncuons which were at one time taken to be
both exhausuve and necessary have later been found to be in-
complete (and sometimes even totally irrelevant) should long ago
have been a warning that the principle of excluded middle sets
forth a logical condition zo be satisfied m the course of continuity
of mquiry It formulares the ulumare goal of inquiry 1n complete
sansfaction of logical conditions To determine subject-matters
so that no alternative 15 possible 15 the most difficult task of in-
quiry

It 1s frequently argued today that the thrce principles i ques-
tion have become completely outmoded with the abandonmenr of
therr foundations 1 the Aristotehan logic  The Aristorelian in-
terpretation of them as ontological, and any nterprecation which
regards them as inherent relanonal properues of given proposi-
tions, must certamnly be abandoned Bur as formulations of formal
conditions (conjunctive-disjuncuve) to be sausfied, they are valid
as direcuve principles, as regulanive lumiting 1deals of inquiry  An
example sometimes put forward to show the meaninglessness of
the principle of excluded middle 15 its mapphcability to existences
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in process of transiion  Since all existences are mn process of
change 1t 15 concluded that the principle 1s totally mapplicable
For example, of water that 1s freezing and of ice that 1s melung,
1t cannot be said that water 1s either solid or iquid  To avoid this
difficulty by saying that 1t 1s either sohd, hquid or i a transirional
state, 1s to beg the quesuon at 1ssue namely, determimation of the
transitional intermediate state  The objection 1s wholly sound on
any other ground than that the canon expresses a condition to be
satisfied  But taken in the latter sense, it shows the scienufic
mnadequacy of the common sense conceptions of solid and lguid
As sciennfic exastenual inquiry has become occupied with changes
and correlations of change, the popular qualitative 1deas of solid,
liquid, gaseous states have becn expelled They are now replaced
by correlations of units of mass, velocity and distance-direction
formulated mn terms of numerical measurements The necessity
of imstituting exclusive disjuncoons, satisfying the condinon of
cxcluded intermediates, has been a factor in bringing about this
scientific change

This chapter has been concerned with formal conditions which
propositions must satisfy m order to fulfil their functions mn 1n-
quiry The loglcal conditions in questuon concern, on one side,
sets of propositions i the relanons which ground an mferential
conclusion, and, on the other side, series of propositions n the
relations that constitute ordered discourse In each case, the con-
cluding proposition 1s said to “follow” from preceding propositions
while the reverse process 1s called “gomg or proceeding from ”
The nature of the “followmng” 1s different in inference and 1n
discourse  The tradinional (and essenuially conventional) state-
ment of the difference 1s that i the former we go from particular
propositions to the general, and in the other from the general to
the particular  This mode of statement had genuine mmport and
foundation i the Arstotelian logic  Bur 1t lacks both ground
and logical meaning 1n scientific inquiry as that 1s now carried on
A conclusion 1n mathematical discourse 1s as universal (since 1t 1s
an abstract hypothetical proposition) as are those from which 1t
follows While 1t 7724y have less comprehension, or scope of ap-
plicability, 1t may also have greater or less comprehension, ac-
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cording to the exigencies of the problem m hand The idea that
general propositions are arrived at by “going” from parucular
ones 15 more plausible, since particular propositions are necessary
mn order to formulate the problems that required gencral proposi-
uons for thewr solutions  But formulation of the operations that
determine a generalization with respect to particulars 15 much
more complex than can be covered by the words “following” or
“going 7 The nsticution of the general proposition includes, for
example, performance of operations prescribed by the 1dea of a
possible solution such that facts not previously observed are their
consequences. The nature of the “going” and the “following”
which are mvolved constitutes a logical problem which carries
logical discussion into the subject of the nature of scientific method
It involves specifically the problem of the nature of induction and
deduction and therr relations to each other The field thus mdi-
cated forms the subject of Part III and will be taken up after the
discussion of Terms found in the nexr chapter



CHAPTER XVIil

TERMS OR MEANINGS

N oLDER logical texts i1t was the usual practice to deal first with
terms, then with propositions and finally with propostions
ordered mn relation to one another According to the position

developed in this book, the procedure 15 reversed, for inquiry, n-
volving propositions so determined and arranged as to yield final
judgment, 1s the logical whole upon which propositions depend,
while terms as such are logically conditioned by propositions It
follows that the discussion of terms undertaken 1n this chaprer 1n-
troduces no new pr1nc1ples Special discussion of terms may,
however, serve to review and clarify some of the conclusions al-
rcady arrived at  The word “term” was used by Anstotle to
designate an elementary constituent of a proposition as its bound-
ary, and the word term 1s derived from the Laun tersnnus mean-
g both boundary and terimmal lzsut - Like other boundaries, for
example those of political nstitutions and tracts of real estate,
terms both demarcare and connect, and hence no term has logical
force save 1n distincrion from and relation to other terms

This statement 15 not contradicted by the fact that all fanular
words carry some meaning even when uttered in ssolation  They
have such meanmg becausc they are used in a context mn which
relation to other words 15 involved, furthermore, their meaning
15 potential rather than actual until they are linked to other words
If the words sun, parabola, Julius Caesar, erc, are uttered, a line
of direction 15 given to observation or discourse  Burt the objective
of the direction 1s indeterminate until it is distimguished from
alternative possible terminations, and 1s thus identified by means
of relation to another term. Uncertainty as to boundaries 1s the
source of disputes and conflicts about meanings Indeterminate
terms etther claim too much and are loose because overlapping,

349
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or are too restricted and result i an unoccupied no-man’s-land
In other words, no term can be fully determimnate save as the
terms to which 1t 1s related are also determinate m both conjunctive
and disjuncuve reference  Terms, as logical limues, look, like other
boundaries, in two directions  They are scttled as the outcome of
prior actvities and they excrcise junisdicrion 1n further inquiries
They possess both of these traits and exercise both of these func-
tions 1n their capacity of mstruments  Lulce all mstrumentalities
they are modifiable in further use

Traditional texts on logic have usually disunguished between
terms as concrete and abstract, denotative and connotatve, ex-
tensive and ntensive, sgular (plural), collective and general
These recognized distnctions will be taken as the material of
discussion  Bur their mterpretauon on the ground of the prin-
ciples formulated mm previous chapters will necessanily differ 1n
mmportant respects from that which 1s tradinonal It will also
mvolve mtroduction of some additional disunctions, as for exam-
ple, resolution of general terms mto generic and umversal In 1ts
departure from traditional interpretations, the discussion also -
volves disagreement with some recent texts that have also departed
from tradinon For example, some texts make a sharp distinction
between nasnes and terms on the ground thatr names are designa-
tions of subject-matters which are irrelevant to strict logic while
terms are purely formal Strictly adhered to, this posion would
eliminate completely all so-called “concrete” terms and would also
exclude all exwstental propositions since the latter ultmately n-
volve erther proper names or some equivalent expression such as the
demonstrative “this ”

The texts 1n question are never wholly consistent mn this matter
In further distnction from them the position here taken mvolves
the mmpossibility of making a sharp division between form and
subject-matter  For 1t holds that subject-matter 1s what 1t 15 1
virtue of 1ts determination by the forms which malke mquiry to be
what 1t 15, while forms 1n turn are adapted to mstirution of subject-
matters such as serve the requirements of controlled inquiry
There are other schools that hmur the application of 7names to
existenual things and which therefore assign to terms a wider scope
But names are designations by means of symbols And while 1t 1s
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fundamentally 1mportant to note whether what 1s designated by a
symbol 1s material or 15 formal (as i the case of and-or), 1t 15
purely arbitrary to hold that the latter words do nor designate or
name what they do designate, namely formal relanons It seems
to be a superstitton taken over from traditional grammar that a
name must designate something concrete In fact every symbol
names something, otherwise it 1s totally without meaning and 1s
not a symbol. A diagram or a map has some reference and desig-
natve force, even though lingwistic usage does not treat either of
them as a name

The basic disuinction of terms which 1s here proposed follows
from the theory of judgment Any given term applies ulumately to
the content of either subject or predicare of judgment, 1t 1s erther
existenual or conceptual mn reference  All other distinctions are
cither aspects of this fundamental distinction m Jogical office or are
derived from it A simple example of this distinction occurs be-
tween the followng rerms

1 Concrete and Abstract Terms Words designatng imme-
diately experienced qualitics are concrete par excellence For ex-
ample, sweet, bard, red, loud when they are used to characterize
observed subject-marter so as to discruninate and idenufy 1t that
15, as evidential marks or signs  Demonstrative words, this, that,
now, then, here, there, are also concrete So are common nouns
which designate kinds, and such adjectives as designate character-
istics by which kinds are 1dentified and discriminated  Abstract
words are such as stand for conceptions, including relations which
are taken withour reference to acrual apphcation to things, for
example, sweetness, solidity, redness, loudness, presence, absence,
position, location, fatherhood, angularity, erc While certain
endings, such as iy, ness, tion, differentiate abstract nouns from
common nouns, there are many words which are abstract or con-
crete according to the context m which they function, independ-
ently of verbal endings Color and sound, for example, are con-
crere when they refer to traits rhat are properties of existential
objects, bur mn science they are abstract, meaning colonty or
visibility and audibility as possibilities  In order to be applicable
in directing scienufic mquiry they are defined m terms of nu-
merical rates Many adjectives are striking mnstances of inderer-
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minateness with respect to the difference 1n question  As appled
directly to things they are of course existennal, but they may also
stand for sumple possibilines The words circular or oblong are
concrete when used to describe actual objects, as in “circular
saw” or “oblong table ” In mathematics, circle means circularity,
and oblong means reculangularity ~ As the example shows, nouns
that are formed from adjectives may be abstract in use wirthout
indicating that form when the word does not function m a given
proposition  Thus “solid” may be used to characterize things
m distinction from “hquid,” while n mathematics 1t designates a
character which defines possible ways of bemg figurare i distine-
tion from the way designated by plane

Tradiional nomnalistic empiricism has tended to treat abstrac-
tion as such as “vicrous” when taken to be other than a convenient
linguistic procedure for referring to a number of singulars having
a “common quality ” Lven now, 1t 1s regarded as a mark of
sophistication to contemn an abstract word because a concrete
“referent” cannot be pomnted out There 15 without doubt great
abuse of abstractions, but 1t 1s to be corrected by noting that their
referents are possible modes of operating  The counterpart logical
error 1s that an abstraction 1s mere selection of a universal quality
already possessed by objects Then 1t 15 said that the abstract 1dea
of smoothness arises from apprehending the quality “smooth”
apart from any partcular thing that possesses it  The umversal,
smoothness, according to this view 1s logically prior to the concrete
smmooth, the latter being an embodiment of the universal i a sin-
gular Generalized, this view holds that all qualities and all rela-
tions are intrmsically universal, even such qualities as sueet, bard,
red, ctc, as well as such relations as are expressed by active verbs
which connect existential objects together, as kill, eat, grwe In
“Brutus murdered Caesar” for example “murdered” 1s regarded as
having the same logical form as s has when 1t 1s affirmed that
“Honesty 1s a virtue”, or that the form of “different from” 1s
identical when 1t 15 affirmed that “Pride 1s different from conce,”
as 1t 1s when 1r 15 said “This object 1s different from that n shape,
or size,” etc

We cannot arrive at the abstract from the concrete merely by
considering a quahty aparc from other qualities with which 1t 1s
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conjomed 1n a thing There exists, we shall say, a horse which
15 roan, male, five years old and fifteen hands hugh We can select
any one of these qualities for further consideration without think-
ing of, or inquiring into, other qualines For example, if a buyer
1s considering buying a horse to form one of a team, lus inquiry
may attach ieself erther to color or height or age as matters which
decide whether or not the two horses will “go well” together
But the quality sull remains “concrete” Roan 1s not roanness,
so-many-years-old 1s not age as an abstraction, so-high 1s not tall-
ness The comparison in which a given quality 15 selected ourt of
a complex 1s a condition of abstraction, bur the quality selected 1s
not, on that account, a umversal Moreover, a quality 1s not a uni-
versal merely because 1t characterizes a number of singulars In that
capacity 1t serves, lilie any trait, to describe a kind  To become a
umversal 1t must be so defined as to indicare a possible mode of
operation Its funcrion 15 ro determine the charactenistics which
must be found to evist mr order to warrant the mference that a
mven singular 15 of specified kind  Genwne illustrations of ab-
straction are found 1n the conception of heat as a mode of molecu-
lar mouon, just as a pseudo-abstraction 1s found n the old con-
ception that heat 1s califoricity—which only repeats i an abstract
word the experienced quality The quality s#00th 1s warrantably
affirmed of objcets only as the universal, sioothness, 1s such as to
prescribe operations of technical measurement The common
sense conception of smoothness, derived from operations executed
by touch and sight, serves many ordinary practical ends bur 1s m
no sense a scientific conception  Only a mathematical formula
defines smoothness It can no more be denived from directly
experienced qualities by selection, mspection ind comparison of
them than the defimition of heat as molecular motion can be de-
rived from dircct mspection and comparison of the quality of
various hot things

2 Smgular, Generic and Umwversal Terms Each conceptual
term of predicative force 1s umiversal since 1t designates an opera-
uon possible of performance, independently of whether the condi-
uons to which 1t applies are actually observed or not  Singular
and generic terms are existential mn reference and are conjugate
The indisdual as such 1s a umque nonrepeatable qualitative
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sttuaion  The singular, represented, say, by this, 15 a subject-
matter discrummately selected from a rotal qualitative situation so
as to serve the function of detcrmiming a problem and providing
facts which, as evidence, test any proposed solution  As has been
previously said, qualities are not recurrent n themselves but n
therr evidenual function As evidennal, they are characteristics
which describe a kind  Consequently, singular and generic repre-
sent two emphases of a subject-matter of a proposition which has
ewistential import  “T'hzs 15 a meteonite” 15 singular with respect
to this, generic with respect to meteorite  Context derermines
upon which of the conjugate forms emphasis falls n a given case
When metcorites are mncluded within 2 more extensive kind, the
proposiiion 1s that of a relation of kinds There 15 no explicit
reference to a singular or thus, the proposinon holds, if vald, n-
dependently of whether any meteorite 15 observed to exist at this
or that particular time and place  Bur the propowtion postulares
that meteorites do exist at sozze time and place  Thus 1t possesses
a conjugate, although indirect, reference to singulars  The case
15 not otherwise when 1t 1s said that “Ogres are fabulous ammals ”
It postulates the ewstence of fabulous or mythical beliefs, and
affirms that belief 1 ogres has existed and that such beliefs are of
the kind called fabulous, since observation has not established the
existence of ogres although 1t warrants afirmation of the ewstence
of beliefs about them

“General” as a logical term 1s ambivalent. As has been re-
peatedly noted, 1t 15 employed to designate both the generic and
the universal The confusion of the two and 1ts consequences 1n
logical doctrine, namely, fajlure to observe the logical difference
of the existential and non-existential, the factual and ideational,
have been dealt with We append, however, some comments
upon the double meanming of the word law It 1s employed to
designate the content of physical generalizations both when (1) a
specified conjunction of traits has been observed and confirmed
without an exception being found, and (2) when the relation in
question 1s uself a member of a system of nterrelated universal
propositions  In the former case, 1t designates what we call a
general fact, such as “tin melts at the temperature of 232° C”
There 1s no objection to the double use of the word “law ” But the
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use should not be allowed to disguise the fact that law 1n one case
1s exsstennial 1n reference, while m the other 1t 1s defimtely non-
eustential m reference A law n mathemaucal physics 15 uni-
versal 1n as far as its mathematical content enables deduction to
other propositions 1 discourse to be made  As a law of physics,
its content 1s existential and contingent

3 Denotatrve and Connotative Terms The logical difference
between these two kinds of terms 15 once more that between terms
of subject-content, which has ewstenual reference, and terms of
predicative and conceptual import  Terms are denotative when
they refer, directly or indirectly (as in propositions of a relation of
linds) to cxistence  Common nouns, demonstratives, and verbs that
denote change or acrion are denotative  Mill revived the scholastic
term “‘connotation” (giving it, however, a different and confuscd
meaning) to designate the adjectival contents which constirute
the meaning of a generic term, stating that connotation determines
the mreammg of such terms  According to this view one and the
same term 15 both denotative and connorative, with some definite
oceptions to be noted hercafter  Thus, “shup” 1s denotative m
respect to 1ts application to an indefinire number of objects, while
1ts connotation consists of the traits which any object must posscss
in order that the term shzp can be warrantably applied to 1t The
confusion here mvolved 1s not particularly subtle It 15 between
characteristics which are the meaning of ship as a denotative term
and the characters which ground, inclusively and exclusively, the
logical capacity of traits to describe 2 lund  The first 1s de facto
It states the set of traits which are in empirical fact used as the
ground of calling an object a ship instead of, say, a canoe or yacht
\When questions arise as to whether or not a certam object 1s of the
land “ship,” a defimiion of what 1t 15 to be a ship 15 demanded
Suppose the definiion consists of the following (multiphcative)
conjunction of characters, floatmg on water, having curved sidcs,
of sufficient capacity to transport a considerable number of goods
and persons, and being used regularly for commercial transporta-
tion of goods and passengers Such a term 1s not descriptive of
traits which form the meaning of ship, they are prescriptions of the
traits an object should have i 1t 1s to be a ship The terms in



356 PROPOSITIONS AND TERMS

question are all abstract They define shipmess, they do not de-
scribe existential ships

When connoration 1s restricted to the meanng of a denotative
term (as 1t must be when a term 1s said to be both denotative and
connotative) exactly the same thing 1s said twice  Ship as a term
denotes primarily a set of traits and secondarly denotes 2 kind of
objects because they are marked by these trats  When 1t 1s said
that connoration determunes the applicabiity of a set of trais to
describe the kind, inquiry has moved nto another logical dunen-
sion, that of abstract umversals If “connotative” means some-
thing other than descriptive, then the same term cannot have both
denotation and connotation  Existential terms are denotative,
abstract terms are connotattive Every denoranve term 1s related
to a corresponding or comjugate connotative term as far as its
denotative capacity 15 warranted—substantially the scholastic use
of connotation If instead of shzp, whose meaning 1s more or less
conventional, we had taken a scientific term, such as chemical
clemnent, or metal, the dependence of grounded denotative apphca-
tion upon defining conceptions of bezng chermically simple and be-
ing metallic would be obvious When a descripuve term 1s said to
possess connoration 1n addition to denotatuon, not only 1s there
bald rcpetition but no place 1s left for attributive terms or abstract
universals  The word “connotation” should cther be dropped
or be reserved for the latter

The following quotanon from Mull, whose loose usc of the w ord
“attributes” to designate both characterisucs and characters 1s
unforrunately followed by writers who do not agree with his basic
postulates, illustrates the confusion discussed.  When 1t 15 cleared
of confusion, the quotation exemplifies both the difference and the
relanion of descriptive terms and prescripuve “connotative” terms
“The word mran denotes Peter, Janme, John and an mdefimte
number of other individuals, of whom, taken as a class (kind) 1t 1s
the name  But 1t 1s applied to them because they possess, and to
signify that they possess, certain attributes These scem to be
corporeity, amumal life, rationality, and a certain external form,
which for distinction we call the human ”?

According to his official doctrine, the “connoration” ought to be
1Mul, Logic, Book I, Ch 2, Sec §
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simply the set of existential qualines which constitute the meaning
of the general term “mcn”  In that case, however, the concrete
word “‘men” simply possesses a dual denotation, namely, one point-
ing both to certain qualities used as marks and also to the objects hav-
mng these quahines It 15 accordingly significant that Mill acrually
illustrates connotation by means of abstract words, corporeity,
rationality, which are not possessed properties of the objects m
question, but which do have the force of indicaung what qualitics
(namely, possession of a body and of power to reason) st be
traits of objects if the name 7zen 1s properly applied to them For
existent objects no more are or have corporeity and rationalicy
than a sunset 15 or has redness

Mul’s denmal thar proper names are comwnotatrve 1s thus correct
on the basis of the mtcrpreration of connotation just given
(namely, that 1t belongs to abstract terms) and mcorrect on the
ground of his own theory For proper names arc certanly not
abstract, there 15 nothmg about thcm which detcrmines the ground
and night of thar apphcalality to singulars  Bur since Ml has
identificd connotation with the seanmmmg of a word, his denial
signifies that proper names have no mecanmg whatever At the
same time, he assigns meaming to generic terms, which, according
to him, are only collecrions of singulars  However, aside from thus
inconsistency, denial of 7zcaning to a proper name deprives 1t of
that denotative force wath respeer to a smgular which Mill never-
theless holds 1t does possess  1f such words as London, Rocky
Mountains, (which certamnly are not names of abstract artributes)
had no meaning, they w ould not be symools or names at all They
would be mere noiscs having no application to one thmg more
than to any other To all appcarances, Mill’s posirion rests upon a
confused mixture of two diffcrenr things  There are causes why
the proper name “London” 15 applied to a given sgular thing,
there are no reasons, i the sense of logical ground, for 1ts applica-
tion  As to rationale the word lacks meaning  Morcover, while
there are causes why the object to which the proper name 1s ap-
plied 1s what 1t 15, there 15 no logical ground for its having just the
qualities 1t does i fact have  On the other hand, while there 1s no
logical ground (but only historical causes) for the general term
“horse” as a word being used to designate a kind of objects, there s



358 PROPOSITIONS AND TERMS

logical ground or reason for the selection of the special set of
trairs employed to describe horses qua a kind  In the sense of
rationale or ground, the rerm or name “horse” has a kmd of mean-
ing which “London” does not have But London or any proper
noun does have a referent and 1t consequently has meaning 1n the
sense of designaung the distincuve traies which mark off and
identify the singular to which 1t refers

Mull's essential error has been revived in another form by wrirers
on logic, who are crities of Mill's views m general, i their demal
that “this” has descripuve qualification 1 shall not repeat the
cnticisms already made of the view which holds to a sharp logical
distinction berween the demonstrative and the descripuve Bur
two arguments that are advanced in support of the separation may
be referred to. One of them 1s the confusion (previously pointed
out) between an mdererminarte descriptive qualification and a
determinate one, as mn the case of dispute whether “1t”—an object
seen at sea—1is a mountam or a cloud That such cases occur can-
not be doubred But their occurrence does not prove that “it”
1s wholly lacking m meaning It only shows that its qualitics,
so far as yet observed, do not suffice for a grounded proposition as
to 1ts kind The case does not differ, save 1n degree, from a case
m which the object 1s warrantably affirmed to be a mountain, while
a question still exists as to what kind of a mountam i1t 15 It should
be evident that unless there are sose observed qualities consututing,
in the mstance cited, means for identification of “‘this”—there 15
no ground for holding that the two pcrsons who differ as to the
land of which thus s, are referring to one and the same “this”
Unless they are, 1t 15 obvious that both propositions may be valid
Every existenual inquiry nto existential qualiies as a basis for
nference mvolves during its process exactly the same indeterminate
descriptive qualification that 1s found i the demonstrative this
The only difference 1s that “this” has a relaive minimum of
descripuive determination

Another reason offered i support of the notion that purcly
demonstrative terms are 7erely denotative, or have no “meanmng,”
proceeds from the side of descripuive terms  For there are de-
scriptive terms which lack demonstrative reference, such as glass-
mountan, the present king of France, etc  There 1s agam no



TERMS OR MEANINGS 359

doubt as to the correctness of the fact brought forward, but
agam 1t does not show what 1t 15 intended to prove  No contradic-
tion would be mvolved if perchance the objects referred to did
exist A glass-mountan might be manufacrured, and there have
been kings of France All that descriptions not having demonstra-
uve application show 1s that at a grwen tmne observation cannot
disclose any object answering to them What 1s more important 1s
that such descriptions are inherent 1n a large number of important
wmquirtes  Take, as a comparatively trivial mstance, the question
whether or not a sea-serpent exists  Obviously, mvestigation can-
not proceed without some description of the term  Agam, let it
be the question of whether the ether or atoms actually exist  Un-
less thesc terms have a descriptive content there 1s absolutely
nothing to direct observarion i the atrempt to determine whether
there are existences answering the description Another instance
1s to be found 1n the case of iventions, plans and mtentions prior
to their exccution, indeed at any time short of their final comple-
tion They are in this stage without determinate demonstrative
reference and yer they are necessary to the operations which will
render such demonstrative reference possible  We conclude, there-
fore, that nerther of the arguments offered gives any ground for
modifying the position that there 1s a strictly conjugate relation-
ship between generic terms (which are admutted ro have meaning)
and singular terms, whether the latter are proper names or demon-
stratives such as ths and 22

5 Extension, Intension, and Comprebension  Traditional theory
has held that some terms have both mtenston and extension, just as
1t has been held that some terms are both denorative and con-
notative  This doctrine seems to be a hold-over from the
Anstotehan logic  For m that system, definiion 1s existential,
being a grasp of the essence which determmunes a species In-
tension 15 then a suirable name for the definition, while the species
determined by the definiion has extension  After abandonment
of the ontological basis of thus position, confusion was mtroduced
mto logical doctrine by identifymg extension with denotauion,
and intension with connotation m disregard of the basic considera-
tion, viz , whether the terms mnvolved are existential or conceptual
The confusion 1s increased and i practice supported by (1) the



360 PROPOSITIONS AND TERMS

ambuvalence of the word object, which has the sigmification both
of existential things and of strictly conceptual and mathematical
entitics, and by (2) failure to dustinguish between designation and
denotation Combination of the two confusions 1s found 1n such
a sentence as the following “Comic sections connote cerrain
characters or attributes and denote all the objects that have these
characters  The objects denoted by conic sections are the mem-
bers of the class come sections ”  In such a statement, object means
non-existential entiies  The fact that only existences can be de-
noted 1s 1gnored, the 1ignoring being covered up by using denoting
as a synonym for designating  Any intclhgible word designates
something, otherwise 1t 1s a mere combmation of sounds or visible
marks, not a word at all  Xypurt, for example, designates nothing
whatever m the Iinglish language Itis nota word Denotative or
existential terms and attmbutive or conceptual words are ahike m
designating something they both have sigmification, for the mean-
ing of words used can be understood The important logical
matter 15 the difference in what 15 designated *

Modern logicians recognize the difference mn logical form be-
tween a singular affirmed to be one of a kind and kinds as related
members of a more extensive kind  They accordingly rccognize
that difficulties arise when the extension of a term 1s said to cover
both of these cases They have, however, been unwilling to admt
that the “difficulties” m question amount to violation of logical
mtegrity, and hence they still go on speaking of the range of singu-
lar objects denoted as the extension of a term Thus 1n the case of a
ship, 1t 1s said that 1ts extension 15 that of all objects, past, present
and furure, to which the term ship applies This conclusion both
follows from and perpetuates the 1dentification of denotation and
extension  Logically, 1t gives the same force or form to a singular
and to a kind, since various kinds of ships (sloops, schooners,
steamboats, war vessels) are also saild to be the extension of the
term this 1n spite of expheit recogmuon, m another connection, of

*The disuncuon made earher berween sigmifymng and meaning 15 at least a
help n avoiding confusion The meaning of words and symbols 1s different
from the sigmfympg power of the existennal things that are designated by the
words, and only words that have exsrental meanmg 1o the sense of mtenc or
reference are denotatve, while all words arc designauve, or are “names” of
ercher exwstenual or conceptual subject matter
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the difference berween the propositions, say, Hitler 15 4 Naz: and
Italians (or Germans) are Fascists

A«de from confusion in logical theory, the confusion 15 ma-
tertally important  For were the genune difference consistently
recognized, 1t would compel recognition that (1) extension 1s a
property of some denotative terms (namely those terms that refer
to kinds mstead of to singulars), that (2) denotation and ex-
tension are not two names for the same logical form or function,
and that (3) non-conceptual terms have neither denotation (al-
though they designate) nor extension The extension of ship 15
sumply and strictly the kmds of ships that exist or have existed or
will exsst, 1t 1s not singular ships, although the latrer are denoted by
ship  The defimnion of ship, or being of the ship-character, on the
other hand, has no extension The defimtion permits of different
ways of bemng that union of interrelated characters which define
ship  Bur these different ways are not the characrenisuc properues
of different kinds of ships The example 1s perhaps not well
chosen since there 1s no abstract term, shzpress, in use Let us
then take a mathematical term as such Conic sections are circles,
ellipses, parabolas and hyperbolas  As a linguistic expression, the
senrence 15 grammatically of the same form as one about kinds of
ships, flowers, metals or any existential kind  But as mathematical
terms, the words have non-existential force  Hence, circle, cllipse
are not kinds of conic secuions, but are ways of being the abstract
umversal in question  Conic section is a mulniphicative conjuaction
of the characters of comeity and sectionality, crrcle 1s circulanty,
etc  Cwrcle, ellipse, etc do not constitute the extension of the
term 1 question, for they are the caregory (abstract universal)
“conic sectionality” when that 1s made determinate

What has been said mdicates the need for a distinctive word to
designate the scope of the necessary conceptual contents of an
abstract universal or “class” n the sense of category as distinct
from the range of applicability of a denotattve term  The use of
the word comprebension for this purposc 1s arbirrary as far as the
mere word 1s concerned It 1s not arbitrary as far as a distinct
logical form, demanding some word by which to designate 1t, 1s
concerned nght—angled, scalene and isosceles constitute, con-
junctively and disyunctively, the logical scope or comprehension of
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triangularity  Such comprehension 1s necessary and therefore
must be differentiated from the contingency of extension of kinds®

It 1s not necessary to say much 1n addition about tension It s
now used 1n at least three ways To designate “meaning” 1n the
sensc (1) of the significanon of words of whatever logical form
words may be, (2) as a synonym for the set of characteristics con-
sututing the descriptive force of a denotative term, and (3) as a
synonym for the logical import of a connoranve or attributive
abstract term It 1s an arbitrary matter to which of the three uses
the application of the word mtension 1s confined 1n a given context
Bur 1n the imnterests of logical consistency it 1s far from being
arbitrary that 1t be restricted to one, and only one, application
the same treatise  There are avaiable the symmetrical terms
connotation (attribution) and comprehension with respect to
umversals Hence the use of mtension to pair with extension n
the case of denotauve terms 1s suggested by linguistic symmetry,
and also by the facr that otherwise there is no distincuve term to
designate the differential Jund of meaning which belongs n-
trsically to denotative terms, namely, a set of conjomned traits
employed to describe a kind  In any case, some Iinguistic device 15
required to avold the ambiguity otherwise attached to the word
meammng, and to differenuate the characteristic logical forms, of
description and definiion  The two pairs, extension and mtension
for use 1n connection with denotative terms—and comprebension
and defimtion (for use in connection with connotative terms)
meet the needs of clariry and completeness

6 Collective Terms The ambiguous nature of the word “col-
lection” has been pomted our in discussion of the quantitatve
phase of propositions  Collection 15 apphied indifferently to an
indefinite aggregate of unuts, illustrated by a heap or pile, to a
group of units hmited by description, as a regiment, and to a
qualitauve whole 1n which the charactenstics of units comprised
are modified by the whole of which they are parts—as when 1t 1s
affirmed, “The first regiment of New York fought bravely at the
batrle of Chateau Thierry,” 1n which 1r 1s not necessarily mvolved

*CF the earlier remarks abouc circles and brackets as modes of symbolization
of two logical forms, ante, pp 306-7
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that every individual soldier was brave  The old puzzles abour the
last straw which broke the camel’s back, or the particular hair by
losmg which a man becomes bald, are further ilustrations of a
qualitative meaning

The subject of collective terms 1s of special imporrance 1n re-
lation to the general position that 1s taken for two reasons One
concerns certain difficulties which have ansen in the logic of
mathematics It 1s said, for example that numbers form an mfinite
collection 1n the scnse of aggregate  This notion tends to as-
similate numbers to existental objects to which the word collec-
tton 1s usually applied and 1n the case of which units are theorett-
cally capable of enumeration. Puzzles then arse which would
not arise if 1t were recogmized that number (bemg number, as
distinct from 4 number) 15 an operauve formula for determmmg
aggregates and collections, but 1t 1s not 1tself a finute collection, nor
an infinite aggregate Even if 1t be necessary to define number
such a way as to permit or prescribe an infinite aggregate as a mode
or way of bemg number, 1t follows 1n no way that number as
defined 1s 1tself any kind of a collection or aggregate

The second reason 1s connected with certan alleged paradoxes
There 15 the example of the “self-representative scries 7 The map
of England 1s said to consurtute a reflexive serial collection A map
15 drawn of England It 1s asserted that in order to be complete
the map must 1itself include the map drawn, a conditton which re-
quircs drawing another map and so on 1 a non-terminatng collec-
tion of maps  But drawing the map 15 an existential operation  As
such 1t takes place at a given date  There 1s nothing 1n the act of
drawing or n 1ts product to require the drawing of another map
If, for some practical, non-logical reason, 1t 15 desirable to draw
another map of Tingland on which the old map 1s represented, that
acuion 1s another temporal occurrence. The supposed paradox
anises only when there 1s a shuft from the exustenual to the concep-
tual \When, the phrasc “drawmng a map” stands for something
purely conceptual, or a mode of operation, 1t 15 a definition or a
formula for an operation to be executed In this case the number
of maps to be drawn and the objects they are to be maps of are inde-
terminate as far as the conception 1s concerned A map or a collec-
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tion of maps thus depends upon conditions and operations that are
existential 1 narure and hence are not “implied” by the concep-
tion

There 15 also the alleged paradox 1n the case of the soldier barber
who 1s ordered by his superior office to shave all the men and only
the men 1n his company who do not shave themselves It 1s then
asked, 1s the barber himself comprised 1n the collecuion of men to
be shaved® If he 1s one who docs belong in the collection of those
who do not shave themselves, he disobeys the order if he does
not shave himself In case, however, he obeys the order and does
shave humself, he 15 one who shaves hiunself, and hence equally
disobeys the order The appearance of contradiction vanishes the
moment reference to nme and date 18 introduced, and since the act
of shaving a given person 15 exstential, such a reference must be
mntroduced mmplicitly in the context or else exphicitly  When the
act of shaving 1 inturpreted exastentially and remporally, the com-
mand 1s unambiguous and there 15 no difficulty 1in determining how
1t 1s to be obeyed If the barber 15 one who has not m the past
shaved hunself, then he obeys the order by mow shaving himself,
if he has shaved in the past, he obeys the order by #ow abstaining
from shaving himself * The contradiction alleged to exst anses
only when the exstential and the conceprual are confusedly
identified

So-called reflexives are said to mnvolve a self-representative and
hence non-terminating collection  Sumilar analyws applies  Take,
for example, such seemingly reflexwve relations as “love of love,”
“hate of hate” The love and hate formmg the first member of
each pair are concrete nouns, having exwstential rcference They
designate acts performed at some time or place, whether once or
repeatedly  The love and hate which are second members of the
pawred terms are of a different form They are idenufiable wath
the first terms members only verbally For they designare abstract
characters, which, of course, are conceptual, not existential
Change the wording to read “love of benevolence” and “hatred of
malevolence” and any shadow of a reflexive relation and of a self-

*Cf P W Bndgman, Scripta Matbematics, Vol II, p 113 The imterpreta-
uon gven above 1s not idcnuieal with that of Bridgman but he shows clearly
that the remporal quality of acts of shaving 15 the reason there 1s no paradox
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representative collection disappears “Hating” 15 a concrete act,
“hate” as the object of the act 1s abstract

A collection 1s distinguished 1n form from both a Jund and from
a class 1 the sense of category. A dictonary 15, from one pomt of
view, a collection of words At a given place and tume, the number
of words 15 definitely enumerable, although a dictionary may exhibir
mcrease or decrease 1n the number of words forming the collection
in subsequent or former editions  Like a postage stamp collection, 1t
15 capable of variation 1n number at different tiumes, but at a given
time 1t has just the number of units which it does have  The generic
terms applymng to a kmd of objects, applies to all of an mdefinite
number of objects marked by specified characteristics, but while
it 1s indefinite, mstead of defimte, m the number of singulars to
which 1t refers, 1t 15 1deally completely determinate as to the set of
characteristics 1t denotes A category 1s consuruted by the interre-
lation of two abstract universals, each of which may be complex
I'fence, once more, number s not a collection but 1s a formula for
operatively derermiming collections, while 4 number, 2 or 1700, 15 a
collection sausfying the conditions prescribed by the defimion of
number The collection, however, 1s not a colleetion of objects or
exnistential smgulars but 15 a collection of eperations namely, the
operations w hich determine, according to the defimtion of number
m the abstract, units  Thus 2 means that the operation which
constitutes 115 performed twice

7 Particular Terms  The word “particular” 1s ambivalent Tt s
sometimes a synonym for “certmn” 1 1ts sense of defimizely
specified, as m the phrase “the particular man of whom you are
speaking ”  In this usage, “particular” 1s a synonym for “singular,”
and there 15 nothing further to be said of 1ts logical meaning  The
logical force of "particular” as distinct from singular, 1s found when
the word 1s applied to existenual materials which have not as yet
been ordered with respect to their status as evidennial dara  Ar an
early stage of mquiry, there may be an accumulation of observed
materials whose relevancy and force m respect to the problem 1n
hand 1s uncertan  They are fragmentary and partial, and in this
capacity are particular  As a rule, the plural form “particulars”
designares possible data while the word “partcular” designates a
specified determinate existential subject-matter
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I return, in closing, to a pomnt already discussed, now taling
1t up 1n 1cs wider theoretical bearings.  There 1s 2 controversy as to
the mtension of singular terms  Mill, as we have seen, holds that
proper names have no “mearung,” while other logicians hold that
demonstratives have no meaning except as expressly qualified by a
descripuve term  Jevons, on the other hand, says “Logicians have
crroncously asserted that smgular terms are devoid of meaning 1n
ntension, the fact being that they exceed all other terms 1n that
Jkind of meaning ” *

With respect to Mill’s contrary position, we may cite i addition
to what has already been quoted, his statement that proper names,
like the mark made by the robber in the story Arabian Nights,
are “simply marks used to enable individuals to be made subjects of
discourse ”  If a word 1s understood simply 1n the sense of sounds
or visible marks employed, then 1t 1s true of any word that 1t 15
cither “simply a mark used” to enable something, whether a singular
or a kind, to be used as a subject of inquiry, or else an indicator of
something to be said about them during the course of mquiry—the
latter being the case in words which designate conceptual materal
But as a word or symbol, every word has the meanmng, either mn
mtension or comprehension, of that which 1t stands for—irs
referent Thar an evistential term, denoting a singular, enables that
for which it stands to be a subject of discourse and mquiry, 1s
possible only because 1t already has some differentiated and dif-
ferential ntension, otherwise 1t would be so completely indeterm-
nate that it could not 1denufy and mark out anything m such a way
thar the latter could be the subject of one mode of discourse or one
mquiry m distinction from thousands or millions of other predica-
tions that would be possible  'When Mull admuts that a “mark” has
a special mtent he admits in effect what he denies n words

It follows that Jevons’ position 1s the only one that can be taken
What 1s demonstratively denoted by a proper name 1s incxhaustible
mn 1ts meaming or intension, instead of bemg lacking m all such
meaning  Take London, England, for example, as a conventional
mark enabling a singular object to be the subject of discourse and
mquiry Its meaning 1n intension 1s first of all topographical, but 1t
extends far beyond physical location and area Its meaning I in-

*W S Jevons, Principles of Science, p 27
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tension 1s hstoric, political, cultural, 1t includes a past, a present and
potentialities not yet realized What #s true of 1ts mtension 1s that
1t cannot be completely circumscribed at any given time by any set
of descripuve qualifications, 1€, 1ts meaning 1n 1ntension 1S 1nex-
haustible The same statement holds m prmnciple of any singular
term, for such a term denotes a spatio-temporal career

The wide theoretical bearings that were mentioned render the
particular pont at issue a critical one for logical doctrine It hinks
up with the view that the subject-matter of the logical subject of
judgment 15 a discriminated determmation of cerran elements
withmn a larger qualirative situation, the maternal in question being
sclected to describe a problem and to provide conditions which cest
any proposed solution  Secondly, 1t inks up also with the doctrine
that singulars and kinds are determimned mn correspondence with
cach other, there bemng no stngular which 1s not of some kind (or
having characteristics which descriptively determine a kind), and
no kind which 1s not ulumately a kind of existental singulars
Thirdly, 1t 1s consistent with the denial of atomic particulars and
atomic proposiuons  For the ulumate ground of belief in atomic
terms and propositions 1s the idea that demonstratives lack all
descripuve qualification It also discloses the gratuitous nature of
that doctrine of names which holds that 1n an ideal language every
smgular would have its own unique name standing 11 one-one
correspondence with 1t It also points to the fallacy 1n the doctrine
that while the conception of linds and of generic propositions has a
place m logical theory, the theory about the latter should be so
formal as to provide no place for concrete existential subject-
matters  Current logical formalism m logic claims to be allied ex-
clusively with non-existential propositions such as are exemplified in
mathematics, while at the same ume 1t recognizes propositions of
cuistential import, covering up the inconsistency by confusing the
two modes of the general, the generic and the universal
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CHAFPTER XIX

LOGIC AND NATURAL SCIENCE
FORM AND MATTER

T 15 commonplace that logic 1s concerned m some sense with
form rather than with matter Such words as “and, or, any,
only, none, all, if, then, 1s and 1s not” are not material con-

sutuents of propositions They express ways in which marerial 1s
arranged for logical purposes, no marter how “logical” 1s defined
Such sentences as “John loved AMary” and “Peter disliked Joan”
have the same form but different matenal contents, while “Two
plus two equals four,” and “The sum of three mnterior angles of a
triangle equal two right angles” are of the same form 1n spite of the
difference of material content*  Again, the proposition “Carnegie is
wealthy” and “Millionaires are wealthy” are of different forms,
since the first proposttion 15 about a singular as one of a kind, and
the other 15 abour a relation of kinds

The intrinsic place of form m logical subject-matter 1s more than
a commonplace It states the character which marks off logical
subject-matter from that of other sciences It provides the funda-
mental postulate of logical cheory. Recogmtion of this fact does
not, however, settle the question of what the relanion of form and
matter 1s, whether there 1s any relation, what 1t 1s, or whether there 1s
complete absence of relation  This problem 1s so fundamental that
the way 1 which 1t 1s dealt with constirutes the basic ground of
difference among logical theories Those which hold there 1s no
relation between form and martter are formalisic  They differ
among themselves, some hold the doctrine thar forms consuture a
realm of metaphysical possibilities, others that forms are syntacrical

1“Marerial” as used in the connection above 15 not to be idenufied with
exestentially material  Conceprual subject-macter 15 material mn a non-exsstential
proposition
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relavons of words in sentences  The opposed type of logical theory
holds that forms are forms-of-matter The diffcrennial trait of che
variety of this type of theory expounded in this boolk 1s that logical
forms accrue to subject-matter 1n virtue of subjection of the latter 1n
mnquiry to the conditions determmed by its end—institution of a
warranted conclusion

1 Introduction There 15 no need to repeat or summarize here
the arguments that have been adduced n support of this position
It 15 pertment, however, to repeat, with some expansion, a point
earhier made, namely, that the 1dea 1n question (that forms accrue to
material which did not possess them n 1ts origmal form) 1s a vera
hypothests, not a conception mvented to serve the ad boc need of
a special logical theory  Thcre are many mstances in which orgmal
crude material takes on definitive form because of operations which
order that material so that it can subserve a definite end Indeed,
this sort of thing happens wherever ornginal raw materals are re-
arranged to meet requirements imposed by use of them as means to
consequences The supervening of form upon matter did not await
the nise of logic It would be truer, on the contrary, to say that
logic itself had to wait unul various arts had mmstituted operations by
means of which crude materials took on new forms to adapt them
to the function of serving as means to consequences

Of the numerous illustrauons which mught be given, two will be
sclected as exemplary, namely, legal forms, and esthetic forms  The
formal nature of junstic conceptions 1s notorious, so much so that
many nimes during the history of law there has been good ground
for complamnt that forms of procedure had become the controlling
factor at the expense of substance In such cases, they ceased to be
forms-of-matter and were so 1solated that they became purely
formalistic—a fact which perhaps contamns an instructive lesson for
logic, sice 1t 1s clear that legal forms should be such as to serve the
substantial end of providing means for settling controversies More-
over, the objective aim 15 to provide 1n advance, as far as possible,
means for regulation of conduct so that controversies are not so
likely to anse  Rules for ordermng human relations, by prescribing
the ways in which transactions should be conducted, ewist in order
to avert conflicts, to settle them when they occur and to obtamn
redress for the injured party These rules of law provide multi-
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farious examples of the ways in which “natural” modes of action
take on new forms because of subjection to conditions formulated
in the rules As new modes of social interaction and transactions
give rise to new conditions, and as new social conditions nstall
new kinds of transactions, new forms anse to meet the social need
When, for example, 2 new type of industrial and commercial
enterprise required large capital, the form known as limuted liability
supervened upon the forms constituting the legal rules of parmer-
ship

A simpler example 15 found 1n the legal form known as contrace
Agreements between persons who combme their activities for a
jont end 1n which one person promises to do something to con-
tribute towards reaching the end and the other person agrees to do
something else, are examples of “natural” or crude modes of action
Such reciprocal engagements must have arisen at an early period m
social hfe  But as agreements multiphed and the problem of their
execution became pressing, as business became less and less a marter
of direct barter and more and more a matter of agreement to ex-
change goods and services at a future time, certain forms arose to
differentiate among kinds of reciprocal engagements  Some of them
were treated as mere promuses, failure to execute which brought
no enforccable penalties, while others were such that failure to
execute them mmposed a hability upon one party and conferred an
enforceable claim upon the other party

There 1s nothing 1 the mere act of promsing which differen-
tiates one Jund from the other Certan purely formal trairs had
to be added to the maling of a promuse i order to render 1t cn-
forceable, say, a seal, and evidence of a “consideration ” The sum
of these forms define a contract But while the conception of
contract 1s purely formal, 1t 1s (1) a form-of-matenal, and (2) 1t
accrued to prior non-formalized material in order that the ends
served by that matenal might be attamed on 2 wide scale n a
stabilized way As commercial transactions became more com-
plex, sub-kinds of contract arose, each kind of transaction having
its own distinctve formal traits

Men did not wair for the rise of logical theory to engage in
mnquury mn order to reach conclusions, any more than they waited
for the law of contracts to make reciprocal promises But experi-
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ence 1 mquiry, as m conduct of business transactions, made 1t
evident that the purpose for which inquiry 1s carried on cannot be
fulfilled on a wide scale or 1n an ordered way except as 1ts ma-
terials are subject to condiions which 1mpose formal properties on
the marenials  When these conditions are abstracted, they form
the subject-matter of logic But they do not thereby cease to be,
in their own reference and funcrion, forms-of-subject-matter

That the abjects of the fine arts, of painting, music, archirecture,
poctry, the drama, etc, are what they are as esthetic objects
virtue of forms assumed by antecedent crude materials 15 too ob-
vious for argument  No one acquainted with the material 1s at any
loss to distinguish between Doric and Gothic forms m architecture
or between symphonic and jazz forms 1n the arrangement of ronal
material  Sumilarly, 1n respect to land, there are forms of record,
etc, that have to be conformed to 1n order to give ownership a
Jegal status  No one has any doubt about the difference berween
this sort of form with respect to land and that which makes a
landscape an csthetic object  Poetry 1s marked off from prosaic
description by some special form  That 1ts material existed 1nde-
pendently of and prior to artistic treatment, and that the relanons
by which that maternal takes on esthetic form (rhythm and symme-
try for example) also exist independently, 1s undeniable  Bur it re-
quures the deliberate effort which constitutes art, and the deliberate
efforts constituting various arts, to bring the antecedent narural
matertals and relations together in the way thar forms a work of
art  The forms that result are capable of abstraction As such
they are the subject-matter of esthetic theory Bur no one could
construct a work of art our of the forms mn 1solatton  Esthetic
forms very definitely accrue to material 1 so far as matenals are
re-shaped to serve a definite purpose *

2 The Falure of Formalhisim  The 1ssue of strict logical for-
malism, of any theory which postulates forms apart from mar-
ter of logical forms versus forms-of-matter, comes to a head 1n the
question of the relation to method 1n the natural sciences. For if
formalistic logic 1s unable to deal with the characteristics of scien-
tific method, a strong, if indirect, confirmation of the position

*What 1 have smid i Art und Experence, i chaprer VII, on The Natural
History of Form can be carried over, rautats mutandss, to logical forms
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taken 1n this volume 15 obtamed It would at first seem as if pure
formalism should lead those who accept that doctrine to abstamn
enurely from any reference whatever to method 1n the narural
sciences, since that method 1s trusstically concerned with factual
materials  Such, however, 1s not the case Formalistic logic 1s not
content to leave the topic of method in the exstenual sciences
severely alone Belief in some sort of connection 1s usually ex-
pressed by the phrase “logic and scienufic method” Another
expression conveymg the idea of connection 1s the phrase “ap-
plied logic ”

Both expressions serve to beg the 1ssue, or at least to disguise the
fact that there 15 an 1ssue  In the case of the seemingly innocent
phrase “applied logic,” the real 1ssue 1s whether or not rhe expres-
ston has any meaning at all when logic 15 defined in terms of forms
entirely independent of matter For the 1ssue 1s precisely whether
such forms can be applied to matter 1f they cannot, applied logic
15 a meanungless term  For the question 15 not whether logical
forms are applied, in the sense of being used, i mnquiry nto exis-
tential subject-matter, but whether they could be so used #f they
were purely formalstic  The fact that invesugation 1nto natural
phenomena, when 1t 1s scienufically conducted, mvolves mathe-
matical propositions, certified purely formally, may be cited, for
example, as an mstance of “applicd” logic  The fact 1s not only
admutted, but, as has been shown 1n the course of previous dis-
cussions, 1s necessary  The admussion proves nothing, however, as
to absence of relation between form and mactter It bur rases the
problem of the conditions under which the application or use of
non-existential propositions mn determination of propositions hav-
ing material content and mmporr takes place

It 15 precisely on this fundamental matter of conditions of ap-
plication that the formalistic theory breaks down It would seem
to be evident in the very nature of the case that a form which 1s
completely indifferent to matter 1s not applicable to any one
subject-matter rather than to another, much less capable of indicat-
ing 1n any selective way to what matter 1t shall be applied If the
matter 1 question were completely determined as formed matter
when 1t 15 grven, the problem would not anse, and 1t may be argued
with a certain show of plausibility that such 1s the case i mathe-
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matics But with respect to the subject-matter of the narural
sciences, no such plea can be made vEither logical forms have
nothing at all to do with 1t (so that the question of applicabiliry
does not arise) or Ytherr application 1s such as to introduce mto, or
cause to supervene upon, the onginal subject-matter those prop-
erues which give 1t scientific standing It 1s not easy to see how
this supervennon can take place unless logical forms are capable
of somehow selecung just that specific subject-matter to which
they should apply m any given scienufic investigation, and are
also capable of arranging or ordering that subject-matter so that
conclusions of scienufic validity are arrived at  For the munimum
meaning that can be assigned ro “applicanon” mn physical mquiry
1s selection (anvolving elimination) and arrangement The brunt
of the issue, moreover, 1s not faced unal 1t 1 recognized that n
any case the problem of what existential materals are to be se-
lected and of how just those materials are to be ordered, 15 a
diffcrential onc  For purely n the abstract, forms if they apply
to any one subject-matter, apply equally and differently ro all
subject-marters, w hile 1n natural inquiries there 1s always the prob-
lem of determiming some specul materials m some special order
Whatever may be thought of this general argument, it at least
serves to define what 1s meant by the necesaty of determining the
conditions under which pure and empry forms are applicable
Discussion recurs, accordingly, to this problem It 1s admutred
that non-existential propositions, 1n the way of hypothetical uni-
versals, are necessary m order to arnve at fully grounded conclu-
sions n natural science Tlus consideration 15 conclusive against
tradiional empiristic logic (of the type of Mill) which holds that
a sufhcient number of singular propositions will “prove” a gen-
eralizanon  Burt refutation of this position 1s far from substantiat-
ing the doctrine of the mzerely formal character of such proposi-
tions as they are used in natural science For the crux of the
problem 1s how 1n any given case the universal propositions em-
ployed acquire that content which 1s a condiuon of theiwr determi-
nate applicabilicy It 15 not enough that the propositional function
“If ¥, then X” should be seen to be a required form for reaching
any scientfically grounded conclusions It 1s necessary that ¥
should be given a determmnare value such that X may also be given
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a determmunate value In addition, 1t 1s an acknowledged principle
that no umwversal proposition “implies” singulars, so that 1n any
case there 1s no dircct transiion from umversal to existential
propositions  Suppose, for example, that, in some unexplamed
way, the purely formal “If ¥, then X” has acquired content, as n
the following “If anything 1s human, then 1t 1s morral ” It 1
one thing to hold that such a proposition has directive force m
mstrutmg  operations of controlled observation that determine
whether any exisung object has the characteristic traits describing
the kind “human” from which i1t may be warrantably nferred thar
anything of this kind 1s “mortal ” But logically 1t 15 a very differ-
ent thing to hold thar, apart from 1its operational function n
insututing controlled observation, 1t 1s applicable to euistence In
short, we are brought to the conclusion that application 1s a mar-
ter of existenual operations executed upon exsrential materials, so
thar 1n the narural sciences at least, a umversal proposition has a
purely functional status and form

In the above illustration, 1t was assumed that somehow or other
the purely formal propositional funcuon “If ¥, then X,” has ac-
quired some content so that ¥ has the meaning “human” neces-
sanly relarcd to the value “mortal ” It 15 evident without argument
that unless definite values are “mnsertible,” the formal propositional
functions have no application even operationally to any one cxis-
tential subject-matter rather than to another In what way then
are these special values given to X and ¥? Why 1n a specific m-
quiry can we not subsnirute the values that would give the propos-
von “If angelic, then mortal”?  Or, “If diseased, then immorral’”?
Such 1llustrations, capable of indefinite multiphcation, make 1t
clear thar the necessary relation 1n question 1s one of contents hav-
ing a certam form, not one of mere forms apart from content
The question recurs with added force  How can pure forms ac-
quire related contents® What are the logical conditions under
which they acquire those contents without which the application
to existence, that marks inquiry 1n the natural sciences, i1s 1mpos-
sible?

Suppose that somehow the propositional form “ygx™ (or yRx)
has in some unspecified way gained enough content so that 1t 1s
expressed as “x 15 assassinated ”  Ignoring the problem of how the
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material content “assassinated” was imtroduced, the question still
remains why one value rather than any other of an indefinite num-
ber of possible values 1s given to x It 1s doubtless a martter of
common knowledge that Julius Caesar and Presidents Lincoln and
Garfeld were assassinated, and that Cromwell and George Wash-
ington were not But how did it become a matter of public n-
formation® It would be absurd to say that it became such because
of the form of the propositional funcuon The alternative 1s the
obvious one that 1t was established by observanon and record
The conception of “assassinarion,” exclusively distinct from other
modes of dying, 1s necessarily involved Logically, the disjunc-
uve form just noted, and the hypothetical proposition “If such
and such differential characteristics, then this specific kind, assassz-
nation,” are logically necessary  But they are conditions to be
sausfied, not inherent properues, and they can only be sausfied by
means of extensive and complex existential operations performed
upon existential marerials

The assumption that pure forms consurute the required applica-
tion 1s one more 1nstance of confusion of the functional and dirce-
tve force of a formal logical relarion 1n prescribing conditions to
be sausfied with an mrnsic strucrural property  Take the ex-
ample frequently used in contemporary logical cexts, “X 1s mortal,”
which, 1t 15 said, becomes a proposition when Socrates 1s “substi-
tuted” for X Now either “Socrates” 1s here an empty symbol,
devoid of content and reference, or (1) 1t has meaning and (2) that
meaning 1s such as to be existentially applicable  If 1t 1s a formal
symbol, nothing 15 ganed by substituting 1t for X If 1t has mean-
ing 1n applicarion, the meaning does not follow from the proposi-
nonal function save by means of observations and observable records
which determimne (1) that an object, Socrates exists (or has existed
at some defimite place-time) and (2) that this object possessed the
charactenstics describing the kind men

The propositional function “X 1s man” 1s then an expression of
highly equivocal form  As soon as 1t is stated n 1ts proper form
(as a hypothetical unversal), 1t 1s evident that operations indicated
by the formula as a rule for something to be done, are necessary
to determine the existence of an object satisfying the conditions
laid down m the function “X 1s human,” 1n other words, formu-
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lates a problem —that of discovering the object or objects that
are such as to possess the propertes prescribed by the term “hu-
man”—a condition which requires that the meaming of “human”
be already determinate It follows that existenual “applcation”
necessarly (1) mnvolves an existential problen: with reference to
which the contents of the non-existential propositions have been
selected and ordered, and (2) the operational use of the formally
non-cxistential proposition as a means of observational search for
objects that sausfy the conditions 1t prescribes

It 1s pertinent to repeat 1 this contexr the pont which has been
repeatedly made about doctrinal confusion of the two forms of the
general proposition, namely the genenic and the universal For
this confusion 1s absolutely indispensable for direct passage from
unuversal propositions to propositons about a singular as of a kind
and to propositions about a relation of kinds The usual line of
reasomung m support of the confusion runs about as follows A
general proposition (1n the sense of generic) such as “All men are
mortal,” i the sense that “Each and every man who has ever
lived, who 1s now living or who will ever live, has died or will
die” (evidently a proposiion of existential ymport) 15 said, quite
correctly, not to refer to any specific singular but to 47y one of an
mdefinite number of singulars, the existential range of which n-
cludes many smgulars not now capable of observation It affirms,
i other words, a connection between the set of traits which de-
scribes mankmd and the set of traits which describes the kind
mortal, or those subject to the occurrence of the event, dymg It
15 also afhrmed (correctly) that ulnmately the warrant for asscre-
ing this connection 1s a proposition which affirms thac the charac-
ters “bemg human” and “bemng mortal” are necessarily interrelated
Short of such a proposition, the proposition 1n 1ts existential force
15 at best a generalization, in the scnse of an extension, of what has
been observed in some cases to an definite number of unobserved
cases Such an extension 1s “empirically” confirmed by observa-
nion of a large number of events actually occurring. But 1t 15, 1n
theory, open to nullificauon as a generalizauon at any time, as
much so as 1s the proposition “All swans are white” What takes
the proposition ourt of this precarious form 1s, as a matter of fact,
biological and physiological investugations which mdicate a neces-
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sary nterrelation between the characters that define “hving” and
those which define “dying”—as conceptual structures

So far there 1s no confusion But the fact that the proposition
“All men are mortal” docs not refer to any specified singular as
such, or to any onc man rather than to any other, 1s illegiumately
mterpreted to mean that 1t does not refer to any singular whatever
The proposition 1s then converted mto the non-existential proposi-
tion, “If human, then mortal ” The conversion 1s llegitimate be-
cause 1t 15 onc thing, logically, to make propositions abour traits
or characteristics which describe a land 1n “abstraction” from any
green singular of the kind, and a radically different thing to make
a proposition about abstractions gqua abstract  The absence of
specific reference to one singular rather than another 15 no ground
for a proposition free from any existential reference  There 1s no
logical road from “No specific singular” to “No singular what-
ever,” m the sense of abstraction from existennial reference as such
Yet this 1s the unpossible road taken by logical doctrine when 1t
assimilates the form of generic propositions to those of universals

The fact that i the context of discussion of logical forms 1t 1s
cxpressly pointed out thar singular and generic propositions—all
propositions of the I and O form—have existental reference, while
no untversal of the 4 or E form has exwistential reference, shows
that the confusion i question 1s not an accidental slip, or a case of
occasional carelessness The confusion 15 inherently essential to
any doctrine which (1) holds that logical forms arc formal m the
sense of being mdependent of content, factual or conceptual, and
yet (2) are capable of materal application—as 1s inherently -
volved in the methods of the natural sciences if the latter have any
conncction at all with logic  In spite of the appearance of the
word all i the proposition “All men are mortal” (as a proposition
rcferning to each and every singular of the kind described by the
scts of dstingushing traits thar determune respectively the launds
“human beings” and “subject to dearh”), the proposition 15 logi-
cally an I proposition—a fact recognized in the doctrine expressly
stated (in another context) that / and O propositions alone refer
to exstence *

TA consFu:uous case of the confusion in question 1s found in the treatment of
the null class That the lands Indian Popes, Emperors nf the Umted States,
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I recur to the earlier statement that while scientific method
15 not possible without non-existential #f-then propositions, and
while such propositions are necessary condinons of scientific
method, they are not its sufficient conditions  An hypothesis con-
cerns what 15 possible, and a proposition regarding possibles 1s n-
dispensable 1 inquiry that has sciennfic standing  The hypothesis
1s formulated 1n an abstract #f-then proposition It then formu-
lates a rule and method of experimental observation  Conse-
quences of the execution of the indicared operations define
application n the only logically coherent sense of that conception
One indispensable condition of application 1 the case of method
n natural science 1s, therefore, that the contents of the hypothen-
cal proposition be themselves determuned by prior entstental m-
quinies m such a way that the contents are capable of directing
further operations of observation Moreover, even n such cascs,
the fallacy of affirming the antecedent because the consequent 1
affirmed 1s comnurted, unless independent operations of extensive
observation have affected the affirmed relation of contents with a
probabiity coefficient  The vahdity of any such coefficient 1s
condiioned upon the nature of other existennal propositions and
their material consequences

The case of ordered discourse in which all propositions are, as
such, non-evistennal in mmport, and which form a scries m virtue
of the implicarory, as distnct from the inferential, function affords
at best but a seeming exception to the principle that forms are
forms-of-matter  For the sequential order of any such scries 1s
determimed 1n all cases, in which the final proposition has ap-
plicability, by matenial conditions  Theoretcally or i the ab-

have no members and are nstances of a “null class” 15 a statement having
radically different lopical form from expressions like, say, circular-square, or
2icrous-virtue . The grst 15 an Isrince of conungency, up to a given date, no
such smgular has ewsted or, if it has existed, has not been observed The sccond
set of evamples express neccssary exclusion of an mstance smce the relatcd
conceptions contradict each other The case of vicious-virtue 1s perhaps es-
pecially mstructive There can be no doubt that there occur actions which
conventionally are called virtuous bur which, from the sundpont of some
cthucal theories, are mherently vicious and vice versa  This facr does not
signify that the defimitions of vice and virrue are compatible with cach other,
bur that from the standpomnt of one ethical theory the definitions of vice and
vircue held by s adhercnts are mcompanble with the conceptions held by ad-
herents of another ethical theory
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stract, an indefinite variety of series of implicatory propositions 1s
possible—as 1n mathematics But—as appears 1n mathematical
physics—mathematical implicatory series, 1n all instances i which
applicability enters as a condirion, have their contents and their
order (an determining a final hypothetical proposition) controlled
by the observed existential condiuons that form the problem re-
quiring a generalized solution  Otherwise, contents would be
talten and ordered 1n such an mdeterminate way that even if the
order were necessary with respect to ngor of implication, there
would be no assurance whatever of any kind of final apphecability
We are agamn forced to the conclusion that formal relations state
condiuons to be marterially satisfied

The arguments adduced show incontestably that pure fornis,
where ‘“pure” means “completely mdependent of rclation to
meaning-contents” (factual and conceptual) cannot possibly de-
termune application 1n the sense m which application 1s necessary
in the natural sciences There 1s one especial instance frequently
given n recent logical treatises which 1s supposed to prove that a
umversal proposition 15 capable of direct determination of an n-
ference regarding existenual matters It 15, accordingly, worth
examuning, since this will disclose the typical fallacy mvolved m
all mstances of the doctrine in quesnion The example referred
to 1s the following From the if-then proposition “If there are
more nhabitants in a town than there are hairs on the head of any
mhabitant of that town, then some two (or more) inhabirants
have the same number of hairs on their heads ” There 1s, of course,
no possible doubr that zf the conditions stated 1n the antecedent
clause are sansfied, then the state of affairs set forth 1n the conse-
quent clause will follow But as far as an exsstental proposition
about a person or persons i any actual town are concerned, the
proposition only raises a question Are the conditions satisfied?

This question 1s one of marerial fact It can be answered only
by independent operauons of observation that are directed by the #f-
then proposttion 1n question This proposition, when so employed,
renders 1t unnecessary to count the hawrs on the head of every
person 1n 2 town It 1s necessary only to have a dependable esti-
mate of the number of hairs on the head of the bushiest-haired
person that can be found and also have a dependable estimate of
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the number of inhabitants of the town Given chese existental
data, the inferred proposition that some two persons do (or do
not) have the same number of hairs on their heads will be war-
ranted The conclusion that they do %ot have, would be more
likely mn the case of a hamlet where there are only a few m-
habirants  Observational data would suffice 1n the case of a very
large city like London or New York to warrant the existental
proposition that two or more (unspecified) persons do have the
same number of hairs on their heads But 1t would do so not be-
cause that proposition 15 “implied” by the hypothetical proposi-
tion 1n question, but because of determination by observations of
existential data, taken 1n connection with the hypotheucal proposi-
tion as the rule for their selection and ordering

A similar moang of propositions of two different logical forms
1s found 1n the notorious case of Epimenides and Cretans as lars
Epimenides who 1s a Cretan, according to an existenual propost-
tion, affirms thac “All Cretans are llars”  Hence, 1t 1s argued, a
contradiction or ‘“‘paradox” mevirably arnises  Unless Epimenides
speaks the truth, 1t does not follow that All Cretans are liars, and
if he speaks the truth, then the proposition follows that “Some Cre-
tans tell the truth” and hence the proposition that “All Cretans
are hars” 1s false Only a hrtle analysis is required to show that
if the proposition “All Cretans are liars” 1s a generic proposition,
meaning that a disposition to lie 1s one of the charactenistic traits that
mark off Cretans as a kind from other kinds of Greeks (or of human
beings), 1t does not follow that every Cretan 1s necessardy a har and
that he always lies  For the trait of lying describes a Cretan only
n conjunction with other circumstantial, or temporo-spatial, con-
ditions which are contingent since they are ewistential In ocher
words, if the proposition 1s generic, some Cretan may sometimes
tell the truth, and there 1s no contradicion On the other hand,
if the ambiguous term “all” 1s interpreted in the sense of a neces-
sary relanion between bemg a Cretan and bemg a lar, or as the
contents of a umversal, instead of a generic, proposition, 1t poses a
question as far as any existential proposition 1s concerned If
Epimenides tells the truth when he says “All Cretans are lars”
then by defimtion he 1s not 1n fact a Cretan For denying the
consequent denies the antecedent If on the other hand, it 1s
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found, by adequate observation of existential data, that he 1s lymng
then 1t 1s necessary to revise the hypothetical universal proposition
m question—a state of affairs that always occurs when application
of a umversal proposition to exstential condition 1s found to yield
data that are not 1n accord with the requirements of the universal
The conclusion of the analysis 1s that only a mixung of the two
forms, the genenic and the universal, produces the alleged contra-
diction *

Exactly the same analysis applies to the exstential conclusion
that 1 a country having a monogamous system, 1t can be inferred
that the number of husbands and wives 15 equal without having to
go through the tedious process of enumeration of the actual num-
ber of husbands and wives For independent operations of ob-
scrvation are required to deterrmnce whether a given country has
or has not a monogamous system The same holds in the case of
the inference that i a given hall the number of seats and the num-
ber of persons may be derermined to be equal without counung
the number of either For agan, it requires mdependent observa-
tion to deterrnine that every seat 15 m fact occupied The source
of fallacy m all these instances 1s that, first, cases are talen
whose materials have been prepared by prior existential operation,
and, secondly, that the way m which they were prepared 1s 1g-
nored, the ignoring bemng here equivalent to denial

The discussion, so far, has supported the doctrine that logical
forms are forms-of-matter on a negative ground namely, the
contradictions that exist upon the alternative basis The positive
support of the doctrine 1s the fact that 1n scientific inquury, specific
contents, factual or conceptual, as well as forms n which they
are ordered, are determmed 1n strict correspondence with each
other An attempt to justify this statement at this juncture would
be to repeat the analyses and conclusions of the whole two pre-
vious Parts  Instead of engaging 1n this superfluous task, the point
of 1ssue will be approached by consideration of the principle thar
15 present 1n analogous subject-matters The basic category of

* A similar analysis applies to the alleged paradox of the “aurological” and the
“hetcrological” In one set of propositions, the words have to do with a con-
ception or a category and in the other case with a woerd, which 15 existennal

These “paradoxes” occur only when the logical ambiguity of “class” (as meanmg
both kind and catcgory) is taken advantage of
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logic 1s order It 1s also the basic category of all the arts The
unwversal order of material contents 1n every intelligently directed
procedure 1s that of means-to-consequences, actual existential ma
terials providing the “stuff,” while the status of the material as
means requires operations of selection and of re-arrangement so
that special mteractions may be insututed to effecr the conse-
quences mtended At the outset, when a certamn result 15 desired,
some existng material i 1ts “natural” or crude state may be used
—as a stick conveniently at hand 1s used to pry a stone In such
a case, required operations of observation are directed merely to
selection of a surtable sick But when need for a certain lind
of consequence 1s recurrent, 1t becomes advisable to sclect just the
materials that lend themselves to formation of the tools that most
expeditiously and economically effect the mtended end 1n a great
variety of temporal-spatial circumstances  Matenals are then se-
lected and shaped to be levers At a certain level of culture, the
lever may be simply a crowbar But as need develops that con-
sequences be brought about m a widened variety of circumstances,
the principle of leverage 1s expanded and refined to include a
variety of physical devices, which, scientifically stated, avail them-
selves of the law of momenta to obtain mechanical “advantage ”
An expert mechanic thus becomes acquamted, even apart from
comprehension of a scientifically formulated law, with a variety
of contrivances all of which are levers because, i spite of their
different sizes and shapes, they have the funcuonal relation of be-
ing means to a specified disunctive kind of consequence

Every tool, apphance, arucle of furmiture and furmishungs, of
clothing, every device for transportation and communication, thus
exemplifies practically and existentially the transformation of crude
materials mto inrenuonally sclected and ordered means so that
they are formed-matter, or, stated from the side of form, so that
there are forms-of-matter Form and matter may become so in-
tegrally related to one another that a chair seems to be a chair and
a hammer a hammer, in the same sense in which a stone is a stone
and a tree 15 a tree The mstance 15 then similar to that of the
cases m which prior mnquiries have so standardized meanings that
the form 1s taken to be mherent in matter apart from the function
of the latter, or (as in the case of some of the formalisuc argu-
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ments which have been criticized) matter 1s treated as if 1t were
itself purely formal—a conclusion drawn because integration of
form and matter 1s so completely accomplished.

These nstances exemplify the principle stated m the first part
of this chapter, namely, that forms regularly accrue to matter n
virtue of the adaptation of materials and operations to one another
n the service of specified ends They are here brought forward,
however, for a different but related purpose—namely, to illustrate
the principle thar i all cases of formed-materials, form and matter
are mstituted, develop and function 1 strict correspondence with
each other Lvery tool (using the word broadly to include every
apphance and device mstituted and used to effect consequences) 15
strictly relational, the relational form being that of means-to-
consequences, while anything which serves as effective means has
physical existence of some sort

1 The abstract relation of means-consequence may be formally
analyzed It involves correspondence of material and procedural
means, a correspondence illustrated, m the field of tools, utensils,
articles of dress, etc, n the fact that materials and techniques are
reciprocally adapted to each other Technical processes of reshap-
ing raw materials are mvented so that they are capable of reshaping
the crude material to which they are applied to make the latter
function as means  The processes must be such as to be capable of
just those modes of application that are suited to the materials
with which they deal Techmques once mmtiated are capable of m-
dependent development  As they are perfected, they not only
transform old materials expeditiously and econorucally, but they
are appled to crude materials previously not capable of use as
means The new formed-matter thus produced leads to further
development of techniques and so on wndefinitely, with no pos-
sibility, from the theoretical side, of setting a lumut

2 Any techmique or set of procedural means must satisfy cer-
tamn conditions of order so that it possesses formzal properties The
crudest technical procedure in reshaping crude material has, of
necessity, a definite wmtiation, termmation and an mtermediation
that connect the two limits It has the formal properties of first,
last and mtermediates—the latter being so essential as to define
even the word ‘7means ” The ordered transiuve relation of first,
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last and mnddle operations 1s formal and capable of abstraction be-
cause 1t constitutes a necessary #nterrelation of characters Change
any one of them and the others are necessarily also modified
Generalize the pomnt here made and there emerges the conception
of serial order as an order necessary to matter qua formed-matters
from the point of view of all intelhigent activity

3 Because of the first point mentoned (the conjugate corre-
spondence of material and procedural means or techniques), the
serial order of procedure determines formal relations in the mate-
rials to which the technmiques are applied Even the crude primitive
techmiques employed to effect objective consequences broughe
abour a crude differentianion between characteristic properties of
materials  Certamn materials were found to be “good for” the
techniques by which clothing was produced, other materals for
making utensils 1n which to store or to cook matenals, etc  As
techmques of smelung developed, charactenisic differences 1n
muneral matenals were automatically, so to say, noted m such a
way as to mark off different kinds of metals The principle here
cxemplified 15 generalized 1n the statement that differential charac-
tenstics, describing different kinds, are msututed when and only
when matenals are adjudged as means 1n connection with opera-
tons to accomplish specified objective consequences An ac-
complished end, say, clothing, 1s generic  But 1t comes about
that different kinds of clothing are appropriate to different scasons,
occasions, and social castes Different matenals are such as to be
“good for” these differential ends one kind for winter, another
for summer, one for war and another for peace, one for pnests,
another for chiefs, and another for “common” pcople Kinds
are disungwshed and related in strict correspondence with each
other

Were we to recur to the considerations adduced in the chapter
on the biological matnix of inquiry, we should note that the formal
relations of serial order are prefigured m orgamic ife  There are
needs (in the sense of existential tensions), these needs can be
satisfied only through mstirution of a changed objecuve state of
affars  Effectuanion of this close, or consummatory state, de-
mands an ordered series of operations so adapted to one another
that they are co-adapted to arriving at the final close  If we com-
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pare these natural organic cases of means 1n ordered relation to a
consequence one difference of importance appears The “end” n
the case of the relation of activiies and material conditions 1s, 1n
the case of the former, an end 1n the sense of a close or termina-
tion In the case of the latter, there 1s an additive character The
objecuve close 1 being foreseen and intended, becomes an end-i-
view and thereby serves to direct mtelligent selection and arrange-
ment of tcchmques and materials  But there 1s 2 common pattern
of relationship

Upon the practical side, the considerations which have been
brought forward are so famihar as to be commonplaces They
may seem, therefore, nor worth noucing 1n the discussion of logi-
cal theory But they are pertinent because they bring our a num-
ber of points that are fundamentally significant m logical theory
The man considerations may be recapitulated as follows (1) The
accruing of forms to matter in the case of mquiry 1s not a grarai-
tous hypothesss (2) Whenever matenials become formed-ma-
terials, there 1s 1nvolved a definite order, the serial  (3) Ths
order, bemng formal, may be abstracted and be formulated 1n such
a way that its implications are developed 1n discourse  (4) There
15 continuity of development from the orderly relations of organic
life through the deliberately ordered relations of the cultural arts
to these charactenistic of controlled mquiry.

It 15 inportant, m this connection, not to confuse the categories
of potentsality and acruality Crude materials must possess quali-
ties such as permit and promote the performance of the specific
operations which result n formed-martter as means to end But
(1) these quahmes are but potentiahities, and (2) they are dis-
covered to be the potentahiies which they are only by means of
operauons executed upon them with a view to their transformation
Into means-to-consequences At the outset, these operatons of
transformation may be random and “accidental ” 1In the progress
of culture, they become so controlled that they are experimental
m the scienufic sense of that word The first pomnt 1s illustrated
n the fact that with the emergence of animal life certain materials
became foods We may then say that these materials were foods
all the ume and even thar they are intrinsically or “by nature” foods
Such a view confuses potentiality with acrualicy Looking back,
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we can validly affirm that these materials were edible  Bur they
are not foods 1n actuality until they are eaten and digested; 1e, un-
til certain operations are performed that give crude materials those
new propertics which constitute them of the special kund foods
The second pomt 1s illustrated m the fact that the difference be-
tween edible, non-edible, and possonous properties was discovered
only by processes of trying and tesung Even tribes regarded as
pumitive have found ways of msttuting technical operations
which transform stuffs that are poisonous n their crude state mto
means of nourishmenr  That qualities gua potentialities are ascer-
tammed by cxpenimental opcrations 1s proved by the fact thar with
cxtension and refinement of physmo-chemlcal operations the
range of things that are edible has been indefimtely extended
Whether, for example, the attempt to produce milk “artificially”
will succeed or not 1s wholly a matter of available tcchniques, not
a theoretical matter save in the sense that some theory 1s necessary
to guide practcal effort

This relatuvity to operations of the qualiues that constitute the
characteristic traits which describe kinds, together with the rela-
muty of the discovery of the latter to execunon of operations, 1s
faral, as we saw carlier, to the classic doctrme that inherent natures
or essences define kinds  But 1t has another important bearing
upon logical theory  The previous discussion has been limited
to docrrines that make a sharp separation between form and mat-
tar - But there sull exist logical theories which assign dsrect onto-
logical starus to logical forms, although in a different way from
that of Anistotelian logic  These theories rest upon a basis of fact
For they recogmze that logical forms can apply to existential ma-
terial only 1 a thoroughly ungrounded, external, arbitrary fashion
unless materual as existential has 1ts own mtrinsic capacity for tak-
ing on these forms Bur this vahd msighe 1s mismterpreted by
means of the precise confusion of potentality with actuahty just
mennoned Existence n general must be such as to be capable of
taking on logical form, and existences 1n particular must be capable
of taking on differential logical forms But the operations which
constirute controlled inquiry are necessary i order to give actual-
ity to these capacities or potentialities

The particular way m which in recent theory, logical forms
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are gven drect existential status (instead of indirect status
through therr functions 1 nquiry) 1s a metaphysical interpreta-
tion of mvarant; The use of cerrain mathematically formulated
constants in physical nquiry 1s an illustration, as far as 1t goes, of
the meaning of an mvarant 1n 1ts logical sense  If we generalize
what 1s involved, logical forms are invarants  For example, there
1s no ordered discourse apart from the mmplicatory relation as a
constant, and there 15 no grounded mnference apart from the 1n-
variant formal relanon of conjunction of traits to descriptive de-
termination of kinds But 1t does not follow from the fact that
“mvariants” are necessary for the conduct of mquiries that yicld
warranted knowledge that they are therefore necessary 1n and to
the existence which knowledge 1s about  Under the guise of a
valid principle, namely, that logical forms have existential refer-
ence, there 15 shppcd In quite another prmc1plc, namely, a parncu-
lar metaphysical conception about existence, and this special
preconception 15 then used to setrde the meaning of logical m-
variants  Thereby logic 1s rendered heteronomous, or dependent
upon a metaphysical principle not irself arrived at by logically de-
termined methods  In scientfic procedure, moreover, an invariant
15 such m relation to a specified set of operations, while the view
cnincized assumes that mvarants are such absolutely

The external character of the meraphysical assumption 1s strik-
ngly evident 1n that by definiion 1t concerns custence, whereas
inquiry 1nto existence can only arrive at conclusions having a co-
efficient of some order of probabiiry And 1t 15 obvious that con-
ceptions of a probable mvariant and an mmmutable struceure are
self-contradictory  Moreover, the conception 1s gratuitous  For
the necessary operational presence of mvarant forms m arnving
(through inqury) ar warranted conclusions 1s completely ex-
plicable on the ground of competently controlled conduct of n-
quiry wself  Assumption of a one-to-one correspondence between
the forms of authentic knowledge and the forms of exstence does
not arise from necessary conditions within the logic of mquiry
It proceeds from some outside epistemological and metaphysical
source

The net conclusion of both the critical and constructive por-
tions of the foregomg discussion 15 that the phrase “logic and
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scientific method” has no valid meaning when “and” is taken to
mean an external relation between the two terms For scientific
method both constitutes and discloses the nature of logical forms
It consututes them in the actual practice of inquiry, once brought
into beimng, they are capable of abstraction —of observation, analy-
s1s and formulation mn and of themselves In connection with this
conclusion, 1t 1s pertnent to summarize briefly the outcome of
some previous discussions

1 The history of actual scientific advance is marked by the
adoption and mvention of material devices and related techniques
—of complex and refined forms of apparatus and defimite related
techniques of using apparatus  Even in the last half-century,
astronomical science has been revolutionized by mvention and
use of such materal instruments of inquiry as the spectroscope,
bolometer, ultra-violet glass, chemical emulsions i photography,
use of alummum mstead of mercury for coating murrors, and the
techmques which have made possible construction of Ienses eighty
inches 1n diameter and murrors having a diameter of two hundred
mches”’

2 The new data thus mstiruted do much more than provide
facts for confirming and refining old conceptions They insttute
a new order of problems whose solution requires a new frame of
conceptual reference In paruicular, 1t was by the use of new
mstruments and techniques that changes and relatons of change
were disclosed in what had previously been taken as fixed, a proc-
css that has gone on at an accelerated rate since the seventeenth
century. This change 1n the nature of dara was both the source
and the product of the unwersal adoption of the experimental
method and of the new order of conceptions demanded by its suc-
cessful execution

3 Upon the conceprual side, this scientific revolution was ac-
companied by a revolution i mathematical conceptions, agan,

5Cf ante, pp 252-3 The following passage 15 worth citation as one of the
comparanvely few nstances of recogmuion, from the side of theory, of the
ymportance of thus pont  “The reason why we are on a higher imaginauve
lcvel [1n science] 1s not because we have finer imagmation bur because we
have better mscruments In science, the most important thlng that has happened
in the last forty years, 1s the advance i instrumental design These nstru-

ments have pur thought on a new level” A N Whitehead, Science and the
Modern World, p 166
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partly as cause and partly as effect  As long as Euclidean geome-
try was taken to be the cxemplary model of mathematical method,
the underlymg categories of mathemanes were such as to be ap-
plicable only to structures fixed within certain himits The logic
of deduction from first, and immutable truths then remained
supreme, wherever the nccessity for general principles was ac-
knowledged Cartestan analyncs, the calculus, and subsequent de-
velopments were called for by the radically new emphasis placed
n scientific mquiry upon correlations of change, while independ-
ent development of mathematical conceptions disclosed mn their
application to ewstence new, more refined and extensive problems
of correlated change

In the meantime, the devclopment of a genumely empirical
theory of logic, one m accord with actual scientiic practice, was
seriously retarded and deflected by adhercnce to an order of 1deas
that had developed mn the prescientific epoch  The incompatibl-
ity of this conceptual framework with the actual procedures and
conclusions of scientific nquiry strengthcned, by reacuon, the
posiion of the non-empirical 2 priorr school  Mll's logic, as
representative of the earhier type of empiricism, 1s 2 noteworthy
combination of genuine concern for scientific method as the sole
source of valid logical theory with a misinterpretation of that
method, which 1s due to an adherence to notions about sensations,
paruculars, and generalizations, that were formulated before the
nise of modern scientific method The outcome was his demual of
the importance of conceprions, reduction of hypotheses to a
secondary “auxihary” position, the 1dea that merc particulars can
“prove” a generalization, etc

This chaprer, 1n both its criuical and constructive phases, 1s, then,
preparatory to detaled evammation of the logic of sciennfic
method, as that 1s exhibited 1n the mathematical and 1 the natural
sciences  In a certan sense, the order of exposition of topics n
this treatise 15 the reverse of the order in which their contents
have actually developed For, as just indicated, the special logical
mterpretations which have been advanced represent the conclu-
sions of analysis of the logical conditions and implications of
scientific method, while m the mterpretations that form the pre-
vious chapters they have been taken up, for the most part, on the
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ground of ther logical status as such The following chaprers
thus serve both as an expheit formulation of the ultimate founda-
tions of the views previously expressed, and as a test of therr
valdity

Because of the crinical role of mathematics 1 physical science
and because also of the peculiarly formal character of mathemau-
cal subject-matter, the logical conditions of mathematical dis-
course will be taken up first mn order of the topics that arc
discussed



CHAPTER XX

MATHEMATICAL DISCOURSE

HE ABILITY of any logical theory to account for the distin-
guishing logical characteristics of mathematical conceptions

and relations 1s a stringent test of its claims A theory such

as the one presented 1n this treause 1s especially bound to meet and
pass this test For 1t has the twofold raslt of domg justice to the
formal character of the certification of mathematical propositions
and of showing not merely the consistency of this formal charac-
ter with the comprehensive pattern of inquiry, but also that
mathematical subject-matter 15 an outcome of intrinsic develop-
ments within that partern  For reasons suggested m the closing
sentence of the last chapter, the interpretation of the logical
conditions of mathemaucal conceptions and relations must be
such as to account for the form of discourse which 1s ntrin-
sically free from the necessity of existential reference while at the
same time 1t provides the possibility of mdefinitely extensive exis-
tential reference—such as 1s exemplified 1n mathemarical physics
1 Transformation as a Fundamental Category The end of n-
qury (i the sense in which “end” means both end-n-view, or
controlling 1nrent, and terminating close) 1s mstution of a umfied
resolved situauion  This end 15 accomplished by mstirution of
subject-matters which are respectively material means and pro-
cedural means—factual data and conceptual meanings These 1n-
strumental subject-matters are mstituted by operations 1 which
the ewistential material of a given problematic situation 1s experi-
mentally modified na given direction  Conceprual subject-matters,
consisting of possibulities of solution, are at the same time so con-
structed as to direct the operations of experimental selection and
ordering by which transformation of existential matenal roward
the end of a resolved situation 1s effected The conceptions that

394
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represent posstbilities of solutions must, moreover, 1if nquiry 1s
controlled, be propositionally formulated, and these propositions
must be developed in ordered series so as to yield a final general
proposition capable of directing ;n operauons definitely applicable
to the matenal of the special problem in hand  Otherwise, there
15 an inference so premature as to yield an ungrounded proposttion

In short, ordered discourse 1s s#tself a series of transformations
conducted according to rules of rigorous (or necessary) and fruir-
ful substitution of meanings  Such transformation 15 possible only
as a system of interrelated abstract characters 1s mstituted  Com-
mon sense conceptions, for example, do nort satisfy the conditions
of systemaric interrelaion  Hence the change of content they un-
dergo 1n science as they are modified to satisfy this condition
Transformation of conceptual contents, according to rules of
method that satsfy determinate logical condinions, 15 thus involved
both 1n conduct of discourse and 1n the formation of the concep-
uons that enter into 1t even when discourse 1s mrended to have
final existential apphcauion

The logical principle mvolved may be restated mn the followmng
ways (1) The subject-matter or comtenr of discourse consists of
possibiities  Hence the contents are non-existential cven when
mstituted and ordered with reference to exwistential application
(2) As possibilities, they require formulation m symbols  Sym-
bolization 15 not a convenience found to be practically indispensa-
ble 1n discourse, nor yet a mere external garb for 1deas already
complete mm themselves. It 1s of the very essence of discourse as
concerned wirth possibilities  In their functional capacity, how-
cver, symbols have the same logical status as existential data  For
this reason they are themselves subject to transformations His-
toncally, tlie operations by which symbol-meanings are trans-
formed were first borrowed from and closely allied to physical
operations—as 1s indicated 1 the words stll used to designate
rational operations, in gross, in such words as deliberation, ponder-
mg, reflection, and more spectfically in countmg and calculation
As meanings were modified to satisfy the conditions imposed by
membership m an interrelated system, operations were also modi-
fied to meet the requirements of the new conceptual material
They became as abstract as the materials to which they are ap-
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plied and hence of a character expressed, and capable only of ex-
pression, 1n 2 new order of symbols

In the chapters preceding the present one, we have becen con-
cerned with the relation of meamngs and propositions 1 discourse
where discourse 15 conducted 1n reference ro some final existential
applicabiity  In discourse of this type application 1s suspended
or held 1n abeyance bur relationship to application 1s not eliminated
n respect to the content of the conceptions When, however,
discourse 15 conducted exclusively with reference to satisfaction
of 1ts own logical conditions, or, as we say, for its own sake, the
subject-matter 1s not only non-existential i inmediate reference
but 15 1self formed on the ground of freedom from existentul
reference of even the most indirect, delayed and ulterior kind
It 15 then mathemancal The subject-matter 1s completely abstract
and formal because of its complete freedom from the conditions
inposed upon conceprual material which 1s framed with refer-
ence to final existential applicauon.  Complete freedom and com-
plete abstractness are here synonymous terms

Change 1n the context of mquiry effects a change 1n 1ts mtent
and contents Physical concepuons differ from those of common
sense  For their context 15 not that of use-enjoyment but 1s that
of msutution of conditions of systemauc extenswve mference A
further new context 15 provided when all reference to existential
applicability 1s elminated  The resulr 15 not sumply a higher degree
of abstractness, but a new order of abstractions, one that 15 msu-
tuted and controlled only by the category of abstract relationship
The necessity of transformation of meanings 1n discourse m order
to determine warranted existential propositions provides, neverthe-
less, the connecting link of mathemarics with the general partern of
mnquiry

The effect of change of context upon the mtent and contents
of operations was exemplified in some of the illustrations that were
adduced n the previous chapter Categories of selection and
order, having an 1mplicic esthetic quality, are mvolved n the writ-
mng of history These categories when liberated from their origi-
nal context gave nise to the historical novel Carnied further, they
give nise to the “pure” novel with 1ts disnncuve contents In
similar fashion, music did not create n exther nature or m speech
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sounds and their ordered arrangement Music, however, de-
veloped the potentiahities of sounds and their cadenced arrange-
ment 1n activities having their own distinctive subject-matter  An
analogy with development of mathematics 1s not forced Numeri-
cal determinations first arose as means of economic and effective
adjustment of material means to material consequences in qualita-
tive situations marked by deficiency and excess* But not only was
there nothing mn the operations that were mvolved to obstruct
development on their own account, but they invited such de-
velopment

The complete execunion of the abstraction involved was a slow
historical process Doubtless numbers were first closely con-
nected with things  For example, 2, meant two fingers or two
sheep, and, as the word geometry sull suggests, geometrical con-
ceptions were assoctated wich physical operations of measuring
physical areas  Greek mathematicians and philosophers effected a
partial Iiberation from existential reference  But abstraction was
not complete  Conceptions of arithmeuc and geometry were
freed from reference to particular things but nor from all ontologi-
cal reference  For they were supposed to refer to the metes and
bounds cxisting in nature wself by which nature was an mtelligible
structure and by which limits were set to change  Since geometry
was the science of these exwstential cosmic “measures,” number
was geometrically conceived The story of liberation of mathe-
matical subject-matter from any kind of onrological reference 1s
one with the story of 1ts logical development through a series of
crises, such as were presented by irrarionals, negauves, imagmaries,
etc

Il The Two Types of Umwersal Propositions  The foregomng
mntroductory remarks are intended to indicate that the category
of transformation extends through the whole pattern of inquiry
from (1) existential transformations that are required m order
to warrant final judgment, to (2) meanings 1 discourse, and to
(3) the formal relations of completely abstract subject-matters, 1n
which transformation as abstract possibility takes the form of
transformability m the abstract As a consequence of the last
named development, two logical types of umiversal propositions

1See, ante, PP 209-10
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must be distinguished In the course of previous discussions 1t has
been held that a physical law, such as 1s expressed as a relation of
abstract characters, 15 a universal hypothetical proposition  For
exanple, the law of gravitation 15 a formulation of the mterrelation
of the abstract characters mass, distance and “attracnon” But
while the contents of the proposition are abstractions, nevertheless,
smce the proposition 1s framed with reference to the possibility of
ulumate existential application, the contents are affected by that
mtent  Such hypothencal universals do not exhaust the possible
existential affairs to which they may be applied, and as a conse-
quence 722y have to be abandoned in favor of other hypothetical
universals which are more adequate or appropriate to the subject
ac hand  This 15 1llustrated by the change from the Newtonian
law of gravitation to the [insteiman formulation  Although both
are hypothencal umwversals 1 this sense, each 15 an empirically
significant contrary of the other In such propositions (including
all those of mathemaucal physics) the strictly mathematical phase
resides 1 the necessary relation with propositions sustan one to
another, not 1 their contents

But in 2 mathemarncal proposition, such as 2 4 2 = 4, the inter-
pretation to be pur upon the contents 1s wrrelevant to any material
considerations whatever  The final applicability of a physical
law, even when stated as a umversal hypothesis, demands thar some
preferred and therefore some hmiting interpretation be placed
upon the terms or contents that are related The contents of a
mathemanical proposition are freed from the necessity of an
privileged interpretanon  Take the physical Jaw of the parallelo-
gram of forces, as that provides the basis of calculatons ultimately
applicable 1n existential determmauon  The status of “forces™ m
that law affects the meaning of “‘parallelogram”, 1t limits the other-
wise mathematical conceprion to subject-matters having properties
of direction and velocity  That 15, 1t requires what was called a
preferred or privileged interpretation, which 1s restricave  The
contents of a mathematical proposition, gxa mathematical, are
free from the conditions that require any limted interpreration
They have no meaning or interpreration save that which 1 for-
mally imposed by the need of sausfymng the condition of trans-
formability within the system, with no extra-systemic reference
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whatever In the sense which “meaning” bears m any conception
having even indirect existenual reference, the terms have no mean-
ing—a fact which accounts, probably, for the view that mathe-
matical subject-matter 1s simply a string of arbitrary marls  Bur
m the wider logical sense, they have a meanmng consttuted ex-
clusively and wholly by their relations to one another as deter-
mined by sausfaction of the condition of transformabilicy  Thus
type of umwversal hypothetical proposition s therefore logically
certifiable by formal relanons, because formal relatons determine
also the terms or contents, the “material,” as they cannot do m
any umversal proposition having ulumate existential application
The type of relation which subsists between propasitions in mathe-
matical physics becomes here the determmant of the contents

To summarize, transformauon of meanings and their relations
1s necessary 1n the discourse that 1s conducted to take ultimate effect
in existential transformations  The involved opcrations of trans-
formation are capable of being themselves abstracted, when ab-
stracted and symbollzed, they prowde a ncw order of marerial in
which transformation becomes transformability in the abstract
Control of transformations that take place 1n this new dimension
of subject-matrer 1s exercised solely by reference to sausfacuon of
condimions of transformability 1n the abstract

I The Category of Possibility This theory of mathematical
subject-matter continues the emphasis that has throughout been
placed upon operational determination of the subject-matrers of
mquiry  The logical mmport of thus operational determination m
this particular context may be brought outr by contrasting the
operational interpretation of possibility (wich respect to trans-
formability) with another theoretical mrerpretation of 1ts nature
This other theory differs m holding to an ontological as over
agamnst an operational inrerpretation of possibility, for 1t relates
mathematical (and logical) forms to a Realm of Possibility con-
cewved to have ontological status  The realm of possibility 15 1n-
definitely more extensive than the realm of actuality, and, since
whart 15 actual must be first possible, 1t provides the ultimate logi-
cally hmuiting ground for whatever 1s actual The applicability
of logic and mathematics to existence 15 accordingly explained to
be a special 1nstance of the general relation of the realm of possible
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Being to that of actual Bemmg  This theory 1s here brought under
discussion because 1t affords, by way of contrast, opporrunity to
bring out more explicitly the implications of the functional-
operational nterpretation of possibility  For the question does
not concern the basic importance of that category but its inter-
pretarion

It 1s not a simple matter to find illustrative material such as will
take the discussion out of the domam of direct clash of philo-
sophical theories into the domain of logic proper A pont of de-
parture may be found, however, n the question of the relation
a map of a country bears to the country of which it 15 a map
The 1llustration 1s but a pomnt of departure, for clearly 1t cannot
be supposed to provide a direct analogy For the country mapped
1s an example of the existennial Realm of Bemg, and the map refers
to the country of which 1t 1s the map as to an existence  The force
of the illustration, as analogical, resides somewhere else, namely,
1n the womzor phism of the relations of the map and the country, n-
dependently of the ewstential nature of the relations of the latter

That the 1somorphism m question 1s one of relatons 1s evident
in the fact that it does not exist between a pomnt marked on the
map and an element of the country mapped, town, river, moun-
tain, but between the relanons sustained by the former and the
relations sustaned by the latter  Relations of up-down mn the
map are 1somorphic with relations of north-south m the country,
and those of nght-left with those of east-west of the country
Similarly, relanions of distance and direction of the map are 150-
morphic with those of the country, not literal copies of actual
existences The illustration will be used to mdicate that the iso-
morphic relanon which subsists between the relations of the map
and those of the country, or between patterns of relauon, should
be imnterpreted in a functional and operational sense *

A beginning may be made by notng the ambiguiry of the word
relation It stands not only for existential connections, for logical
relations between the terms of a proposition, and for reference or
applicability of the proposiion to existence—but also for relation-
ship® The first set of ambiguities does not concern the argument

?In other words, the 1ssue concerns the meanmng of 1somorphic patterns, not

their exsstence or importance
'For the former, see ante, pp 545 For the latrer, ante, pp 330-2
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regarding 1somorphism i the case of mathematcs For whie on
general logical principles 1t 1s necessary to disunguish the existen-
tial connections of the country from the logical relations of the
map as a proposition, and both of these from the reference which
the map has to the country, the distinctions are not relevant to the
present 1ssue, since the order of Beng with which mathematical
relations are said to be isomorphic 1s non-existential - Nevertheless,
two potnts about the “relarton” (reference) of a map to the
country mapped will be made because of their bearing upon the
nature of 1somorphism

I The relations of the map are smular (in the cechnical sense
of that word) to those of the country because both are mstituted
by one and the same set of operations As far, then, as this case
of sunilarity of relations 1s an llustration of 1somorphism, 1t throws
no light on the onrological 1somorphism said to subsist m the case
of mathematics  For that doctrine 1s at the opposite pole It does
not hold thar opcrations that derermmne the relations of mathemartr-
cal subject-matter also determine those of the “Realm of Posst-
bilines ” The position here taken does hold, however, that the
operations of transformability which determime mathematical sub-
ject-matter are, or consutute, the Realm of Possibiliies 1n the only
meaning logically assignable to that phrase

The statement thar che relatons of the map are similar to those
of the country mapped because both are insututed by one and the
same set of operations 1s readily seen by noting the fact that both
are products of execution of certain operations that may be summed
up mn the word surveymg The elements of the country are cer-
tanly eustentially connected with one another  Bur as far as
knowledge 1s concerned, as far as any propositions about these
connections can be made, they are wholly mndeternunate untl the
country 1s surveyed VWhen, and as far as, the country 1s surveyed,
a map 1s brought into being  Then, of course, there 1s a common
pattern of relations in the map and in the country as mapped Any
errors that result in the 774p from madequacy i the operations of
surveymg will also be found in propositions about the relations of
the country The doctrine of structural (in the sense of non-
operanional) similarity of the relations of the map and those of the
country 15 the product of taking maps thar have in fact been per-
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fected through performance of regulated operations of surveying
1n 1solation from the operations by which the map was constructed
It dllustraces the fallacy that always occurs when propositions are
mterpreted without reference to the means by which they are
grounded

2 Gaven the map as a pattern of relations, the “relation” of the
the pattern to that of the country mapped 1s functional It 15 con-
sututed through the intermediation of the further operations it
directs—whose conscquences, moreover, provide the means by
which the validity of the map 15 tested The map 15 instrumental
to such operations as traveling, laymng out routes for journeys,
following movenients of goods and persons If this consideration
1s employed with respect to mathematical subject-matter, 1t must,
of course, be noted that the further operanions which the two
respective subject-matters direct are of different forms In the
case of mathemarics the operations and consequences are not ex-
istential as they are in the relation of the map to traveling, etc,
and their consequences But as far as developizent of mathemat-
cal subject-matter as such 1s concerned the analogy concerning the
functional use of operations 1s precise  The reference of mathe-
matical subject-matter that 1s given at any ume 1s not ontological
to a Realm of Possibilities, but to further operations of transforma-
tion

As far as the map 1s usable as an 1llustrauon of mathematics, the
1isomorphic relation 1s definitely exemplified in the relauon to one
another of maps that are drawn upon different projection systenis
The pattern of relations of a map drawn upon the Mercator pro-
jection 1s 1somorphic with that of maps drawn upon conic, cylin-
drical and stereographic projections, while theorerically sull other
1isomorphic projection-systems are possible There 15 a morpho-
logical enlargement of polar regions i the Mercator style of map,
i the cylindrical, their shape 1s distorted, while areas are correct,
in the stereographic, areas are correctly patterned but the scale
15 not constant throughouc all parts of the map, etc  When the
directive function of the map 1s left out of consideration 1t muse
be said that no map 15 “‘rue,” not only because of the special “dus-
tortions” mentioned but because 1n any case a map represents a
spherical upon a plane surface  On the functional mnterpretation,
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any map 1n any system 1s “true” (thar s, valid) if 1ts operational
use produces the consequences that are mtended to be served by
the map* Considering only the relationship of their patterns,
there 1s 1somorphism because the relations characteristic of one are
transformable nclusively and exclusively into the relations of every
other

What 1s mvolved 1n the last paragraph, as far as illustration of
mathematical subject-matter 1s concerned, mtroduces the topic of
the ambiguity 1n the term relations and relanional with respect to
the disuncnion of form between relatwes and relationships  Terms
are related to each other in the sense of beng relative whenever
they mvolve, mn addition to the specific relation designated, singu-
lars or kinds which have traits and relations over and above the
relation which 1s specified when, that 15, the relation m question
docs not exhaust the significance of the rclated terms  Father and
sonr are relative terms whether applied to two given smgulars or
to two lunds  But the singulars who are fathers and sons have
many other traits and relanons  Indeed, they arc related to each
other only because they have other propertics But patermity-
sonship 15 a term 1n which the “relation” exhausts the meaming of
the terms The difference 15 that expressed hinguistically re-
spectively by “concrete” and “absrract” nouns  Furthermore,
there 1s no mecessary relation such that the man who 1s related as
a father 15 also relared as a brother The question of whether he
15 a brother 1s a question of fact to be determined by observation
But there 15 possible a systenr of relationships, such that withim the
systesn patermty and brotherhood are necessarily related, while also
both are interrelated, by the very structure of the system, with
uncleship, cousinship, and so on, as i an abstract genealogical
table which exhaustively includes every relationship mn a syster:
of possibilities of kanship  In the ordinary Mercator map, if the
polar regions were taken to be relatrwe (in the sense defined) to
equatorial regions, there would be misrepresentarion. But given
the coordmates which define the projective system, they have a
necessary relationship within the system  When mathemaucal

4 Interpretation of “wuth” as correspondence in terms of literal reproduction
vwould demand thar a “true representacon” be another globe just Iike the earth
wself Such a reproduction would be useless for the }:urpose representation ful-
fills It would, 1n facr, only duphcnte the problems of the origmnal
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subject-matter 15 said, then, to consist of relations of relations, the
statement 1s ambiguous In the case of singulars and of kinds,
“relations of relations” always mvolve reference, imphcit or ex-
plicit, to materials (of singulars and kinds) whose existence or
non-existence can be determined only through observation. With-
out such reference to elements as terms of the relanions that arc
related, 1t (relations of relations) 1s an absurd conception  But
relationships by their very nature are nterrelated n a system—
the nature of the system being determmed in mathematics by a
set of postulates

A system of relationships defined as being of a given order—as 1n
the case of a map projection or an abstract genealogical rable—
constitutes, therefore, the ground of operations of transformation
within that system Indeed, this statement 1s too weak m that it
fails to note that the system of interrelated meanings 15 5o defined
as to make possible a set of operations of transformations m which,
on formal grounds—those determmed by the postulates of the
system—any given transformation 1s logically necessary In a
wealened sensc, the relationships of maps drawn on different pro-
jective systems and the relationships of the abstract genealogical
system are mathematical m quality  But mathemancs proper 1
constituted by abstraction of the operation of possible transforma-
tion (transformability) so that 1ts subject-matter 1s universalized
in a way which 1s not found n the instances cited  While 1€ 15
not claimed that this operational-functional mterpretation of 1so-
morphic patterns of relationships desproves the nterpretation of
mathematics that refers it to an ontological ground, it 15 claimed
that 1t renders that interpretation unnecessary for logical theory,
leaving 1t 1n the position of any metaphysical theory that must be
argued for or against on metaphysical grounds

IV The Postulational Method The previous discussion 1s
mcant to indicate that and how the general pattern of inquiry 1s
reflected 1 mathematics—the function of abstraction which 1s n-
volved m all existental inquiry being itself abstracted and umi-
versalized Further discussion will attempt to show m more specific
terms how the pattern 1s exhibited m the postulational method of
mathematics

1 The imnarion of every inquiry springs from the presence of
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some given problematic subject-matter In 1its early history,
problems of strictly existential subject-matter provided the occa-
ston for mathematical conceptions and processes as means of re-
solving them  As mathematics developed, the problems were set
by mathematical material as that mself stood at the given ume
There 15 no contradiction between the conceptual, non-existential
narure of mathematical contents and the existennal status of mathe-
matical subject-matter at any given time and place For the latter
15 an hustorical product and an historical fact  The subject-matter
as 1t 1s at a given tume 15 the relatnvely “given” Its existing state
occasions, when 1t 15 vestigated, problems whose solution leads
to a reconstruction  Were there no imconsistencies or gaps mn
the constituents of the “given” subject-matter, mathematics would
not be a gong concern but something finished, cnded

2 As was mumated mn an earlier context, material means and
procedural mecans opcrate conjugately with each other Now
there are material means, having functionally the status of data, m
mathematics 1n spite of their non-existential character They con-
sutute the “elements” or “entiies” to which rules of operation
apply, while the rules have the function of procedural means
For example, in the cquation 2 43 =75, 2 and 3 are elements
operated upon, while + and = are operations performed  There
15 no mconsistency m the identity between the logical function
of existential data and marthematical clements or entities and the
strictly non-existential character of the latter  On the contrary,
the condition of transformability which mathemaucal contents
must satisfy demands that there be “data” which are determuncd
exclusively and ¢xhaustively by reference to the operatons and
rules of operations exccuted or to be executed with and upon
them

In any existential inquiry also, material dara are selected and
ordered with reference to operations to be performed, the latter
being possibiliies formulated n hypothetical propositions  Bue
the qualities which are selected and ordered as evidential traits are
selected from out of a total existential situation and are themsclves
existential  Hence they are capable of only a specific and linuting
interpretation, since anything exstent 1s spatially and temporally
circumstantial and local — Consequently, as we have seen, the
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contents of physical non-existenual generalizations are determined
with reference to final existential applicability, the fact that they
are formulated so as to be as comprehensive as possible (as applica-
ble to the widest possible range of existences) does not cluminate
their final determiation 1n terms of existential applicabillity  The
generalizations nstirtuted do ehminate reference to all existential
qualities and circumstances that might restrict the applicability of
the generalization, but such elimination is compensated for, and,
indeed, 1s consuruted, by selection of more generic extensive ex-
istential traits”  The conceprual nature of the matenal data of
mathematics means that they are determmed exclusively and
wholly m reference to the possibility of operations of transforma-
uon, the latter consututing procedural means This property 1s
all one with that freedom from specific and hence hmiting n-
terpretation that has already been mentioned

Discussion 1s thus brought to explicit consideration of the postu-
lational method of mathematics Any scientific system, when
logically analyzed and ordered, is found to nvolve certamn propo-
sittons that are, for that system, priminive  These prumitive propo-
sinons are postulates 1n that they state demands to be satsfied by
the derived propositions of the system In the systems of natural
sctence, the demands to be satisfied mvolve (1) clements deter-
mined by controlled or experimental observation and (2) opera-
tions which are capable of existential execution The primitive
propositions which are the postulates of 2 mathematical system
are, as has been shown, free from both of these conditions For
therr contents with respect to both elements and methods of
operation are determmed exclusively with reference to trans-
formability

The postulates of a mathematical system, in other words, state
elements and ways of operating with them n strict conjugate
relation each to the other Talke, for example, such a postulate
as the following “If 2 and & are elements of the field K, then ab
(a X b) are clements of K” The postulated elements are a4,
The postulated operations are represented by “and” and by “x”

* The concrete bearing of this determmation 1s considered later with reference
w M, T and L, 3s standard conceptual means of selectng and ordenng data
Ch X‘(III PP 481-3
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or #t The primitive proposition does not first postulate certam
elements, and thereby means of another primitive proposition pos-
tulate a certain operation mn two separate postulates The elements
and the operauons are Jaid down 1n a single postulate n logical de-
pendence each upon the other # 15 defined to be such that if the
operation designated by and is applicable, then the operation sym-
bolized by < 1s necessarily applicable The elements are mnso-
tuted 1n relation to the operations by which they are related and
the operations and their rules are determined 1n reference to the
elements  The operations which are introduced by the postulates
are spectfied mn no other way than by the combnations into which
they are permitted to enter by the postulates For example, the
operation denoted by “X” 15 any operation whatsoever, provided
only that it satishes the conditions of commutativity, associatativ-
ity, and distibutivity with respect to the operation denoted
by “4 7

For this reason description and definition, which are of different
logical forms mn the case of existential material, comcide with re-
spect to the clements or materal dara of mathemaucal subject-
matter, as do also inference and mmplication The elements are
what they are defined to be, constituted by defimtion and nothing
but defimtion  The methods of operation, which are postulated
m conjugare relation with the elements are, on the other hand,
resolutions rather than defimmons Neither the definmtions nor the
resolurions can be 1dentified with axioms 1n the traditional sense of
self-cvident truths  The resolution concerns methods of procedure
to be strictly adhered to, and the definition posits elements to be
operated with and upon by these specified methods of combina-
tion, yielding transformations stated in the theorems that follow
There 15 no other control of their meaning, which means that the
control 15 strictly formal  They are not controlled, as m the caily
logical philosophy of mathemancs, by extra-systemic reference to
some “essence ”

Every scientific system 1s constituted by a sez of postulates,
which m logical 1deal are independent of one another, or that do
not overlap as to operations to be performed  For a combimnation
of operauions 1s the only way in which development 1n discourse
can take place The postulate mentioned above 1s a way of setung
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forth the princple that any element subject to the condition of
logical summation 15 also subject to that of alternation  Another
postulate, namcly, that if 7 15 an element of the field K, then 4 1s
also an clement, states that any posited clement that can be afhirmed
15 also subject to the operaton of negauon, thereby fulfilling the
logical condition of the conjugate relation of the functions of
affirmation and negation  Since the consttuent primitive proposi-
tions of a set of postulates preseribe a complex of opcrations by
means of which the results of one operation may be combined
with results of other operations, postulates 1 one system may
appear as theorems in another system and vice-versa  For the sole
ultimare logical condition to be satisfied 15 that the postulates define
dements and presenbe ways of dealing with them in combinations
of opcrations such that theorems follow which sausfy all the con-
diions of formal conjunction-disjunction

Any single operanion taken by self 15 mdefinieely recurrent or
non-termmatmg  This 1 true of even 1 physical operation like
walling or chopping wood  Single operations do not provide
the conditons of thewr own termunation  They are brought to a
close only when cur across or mtercepted by an operanon of an
opposite dircction In other words, a combmmation of opcrations
and of their results may be called mrerceprive, a ty pical, (llth()ugh
lumiting, mstince bemg the relation of affirmation and negation
already menuoned At this pomnt, however, we are concerned
with the indctimirely rterative nature of any operation m and of
iwself  For this characrer gives the ground for what has been
called “marhcmanical inducnon ™ - Irs nature 15 illustrated by the
following The sum of the first 2 add integers1sn2  For this prop-
erty holds for the case when 7 15 equal to 1, and we can show thar
if this property holds for n =k 1t also holds for n= k41
Conscquently, 1t holds for every value of #, since every value of n
can be obraned from 1 by the recurrent operation of adding 1
Because of mability to derive this principle from other proposi-
tons, 1t has been held, as by Poincaré, to be an “mtuition of the
mind ” In fact, 1t 15 a formulation of the inherently recurring
nature of any operation unul 1t 1s mntercepted by combination
with another operation or 1s delimired by a field hike the transfinire
numbers 1n which operations do not have the inductive property
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It 1s neither a postulate nor an mtwtion, but a partial description
of the nature of the operations that are postulated 1 a given
system

Combination of operations that are integrated with another and
also mtercepted by a hmiung operauon, yield i the case of the
system of numbers, numbers which are sums (or producrs, differ-
ences), and which, 1 virtue of the integrauon of operations, are
also integers" Thus 748 which 1s a sum, or a difference or a
product with respect to the operations by which 1t 1s mstituted 1s
also a number which may be treated as 1tself an integer in further
operations  Were 1t not for the principle illustrated in this com-
monplace mstance the indefinite because abstract transformability
characteristic of mathematical subject-matter would not exist

— 1 X1
1,%,1)(1,\/1,11,\/

and with respect to the operations by which they are mstiruted
are distinct, as 15 perhaps more obvious i the case of 1 as the hmit-
mg sum of the mhnite series 4, 1, 4, But further operations
may operatc with any one of these results exther with or withour
reference to the operanions by which 1t was mstiruted according
to the exigencies of the problem n hand, if only the postulates of
the system are not violated If this were not so, the conditions of
abstract transformability could not be satsfied, for barriers would
be set up such as once were supposed to exist i the case of “ir-

»are products of different operations

rauonals 7

This principle 15 the basis of the operations of contraction (sim-
phification) and expansion (composition) which play such a role
m mathematics  The operanve combination of a varety of
operations 15 symbolized by a vinculum or braclice  The resule
of the combmation of operations may be represented by a simple
evpression which can then be operated with and upon without
reference to the complex of operations symbolized by the contents
within a parenthesis  This ssmphfication 1s another exemplification
of the principle that transformability 1s the ulumate logical cate-
gory, and thar all mathematical operations must be such as mamntamm

°I owe ro Dr Joseph Ratner the pomnt that a “transfimte” number 15 such
because the operations by which it 15 mstiruted are non-mtegratable By defini-
uon 1t 15 not an integer This does not mean that operations of transforma-
uon cannot be execured with and upon transfinites
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or promote transformations with respect to the postulates of the
system ’

Withm a given system, accordingly, equivalence 1s always an
end-m-view or object to be attained In accordance with the
position previously sct forth, as an end-m-view 1t functions also
as a means i discimmauve ordering of the condions of 1rs at-
tanment  In mathematics, equvalence takes the form of an
equation  In cxistential inquiry, equivalence and substiturability
arc effected with reference to final exsstental applicability and are
hence limited by the condition thus ymposed In mathemartics,
since equivalence (equations) is the end-m-view to be attained
within a given system and an operative rule in discrimimative or-
dering of elements, differences 1n the operations by means of which
contents 1 the system are dercrmimed are wrrelevant with respect
to further operations (as they are not 1n discourse intended to
yield universal proposiions that are ewistentially applicable), pro-
wvided thew results so satisfy the condition of a finally attamed
equivalence or equation thar they are capable of being taken, either
m sumphfied or expanded form, as the material of further opera-
tions of transformation

Equivalence 1s the end-in-view withum the system determined by
a given set of postulates When different sets of postulates de-
termine different systems, the condiions for satisfaction of
equivalence as between them are not found But universal trans-
formability demands that the theorems of any one system be trans-
latable mro the theorems of the other systems This reciprocal
translatabiliy 15 effected through msutution of 1somorplusm, that
15, 1somorphism (ke that of maps of different projection systems)
15 to transformability between systems what equivalence 1s to trans-
formauon withn a system The msutution of mter-systemic

*The reader who 1s familiar with current logical lierature may have nouced
that the canons discussed mn Chap XVII were himuted to identiry, conrradiction
and excluded muddle, while 1t 15 now usual to include along wich them rerera-
uon, association, distribution, simphfication, absorprion, composiuon, ete The
omussion of rthe latter was deliberate  For the first three canons represenc condi-
uons to be sausfied in final judgment while the others mennoned belong to the
calculus of propositions, staung rules of abstrace cransformabiity of proposi-
vons Hence, their applicability 1s relauve to the postulates of a given system
Commutation with respect to combination of vectors has, for example, a dis-
unctive mathemancal content
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rransformability requires, however, the msticurion of 2 new system
as intermediary It 15 as if translanon of Greek, Laun, German,
French, English, etc, into one another required the mstturion of
a new language or set of symbols For example, the distmcuve
results of algebra and geometry were rendered 1somorphic by m-
strution of analytic geometry It 1s characteristic of the abstracr
unwversahity of the transformability category m defining mathe-
matical subject-matter thac the msuruuion of any given marthe-
matical system sooner or larer sets the problem of insututing a
further branch of mathematics by means of w hich 1ts characterisric
theorems are translatable mto those of other systems—a considera-
tion that helps to explam the indefinite ferulity of mathematcal
developments

Interceprive combimanton of operations derermines the important
mathematical catcgory of perniodicity or grouping  The ongnal
historic source of periodic arrangement was doubtless existennial
It has been surmised, for example, that the first name for 2 was
derived from some natural grouping, such as the wings of a buird,
and the name for 3 from, say, the symmetrical arrangement of
lcaves m trefoill  However this may be, there 15 no doubt that
the pertodic grouping constituung our decimal system was derived
by suggestion from the existential fact of ten fingers and/or ten
toes  VWhilc the decimal system 1s conventional m histonie ongin,
some form of pcriodic grouping (independent of course, of ex-
istennal considerations) 15 necessary, not conventional  Unless
combimnations took the form of recurrence of groupmgs of opera-
rons (or were 1t limited to recurrence of operations in their
severalty) there would be no imtegranon of operations already
performed  While grouping 1s especially conspicuous 1n the re-
current position of 10 1 our decimal system, the principle 1s ex-
emplified 1n any number, say 2 Otherwise there would be simply
a non-numerical succession as in the succcssive ticks of a clock
when they are not mtegrated m relauon to one another In an
mfinite series, periodicity 1s dcpendent upon the partially non-
mregratable characrer of the operations by which 1t 15 nstiruted,
and conversely any number as an integer 1s an inregration of opera-
tions that express and determine some periodicity of arrangement
The concepts of line, plane, sohd, with therr subcategories, are
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examples of integrated groupmngs If proma facie the same state-
ment does not seem to hold of the conception of a pont, the
identity appears when the complete relauvity of its conception to
that of lnes, planes and solids 1s noted Indced, 1t may be sad
that the mathematical pomt, like the mathematical instant, males
exphicit the conceprion of abstract intervalness mvolved 1n abstract
periodicity

The conclusions reached may be applied to the mterpretation of
zero and mfinity  The conjugate relation of affirmation and nega-
tion (1dennfication-demarcation, nclusion-exclusion) m determi-
nation of any completely warranted conclusion has been repeatedly
pomted out 1n the context of different logical topies  This condi-
tion cannot be completely satisfied in existenual 1nquiry because
the cxitennial condinions of any inferred proposition do not consu-
tute a closed system  Hence, the probable, as distinct from neces-
sary, nature of such propositions  Mathemancal subject-matrer
15 50 formally instituted that the condition 15 fulfilled  The posi-
uve and negative are completely conjugate with each other, so that
1t might be said that a primary standing rule 1s that no operation
should do anything chat another operation cannor undo 0 1s not,
then, a symbol for sheer nullification of operations, nor yet, as m
the case of the null class in existential proposinions, a symbol of
a land that 1s empry at a given ume It 1s a2 symbol for the com-
plere and necessary balance of operations of 1dentification-demarca-
von, nclusion-exclusion  This conjugation finds 2 simple expres-
ston 1n such an equarion asa —b =10

The posimve Jogical function performed by 0 1s that without 1t
operations that effect complete transformability are lacking  In
the series of integers, for example, negative numbers have no legin-
mate warrant without 0, which, as a number, introduces the func-
tion of direction A better example 1s found m analytics in which
0 1s the pomt of ongn of all vectors within the system With
respect to 1t, as the center of a system of co-ordinates, free gen-
eralized possibility of operations m all directions 1s mstiruted, with
results that are so determined that they are related contents within
a defined systern of transformations On the other side, 0 as the
symbol of the center of a coordmnately determined system, 1s a
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symbol for the completely integrated relation that affirmative and
negative functions sustain to each other

The mfinite 1n the sense of the non-terminating 1s a symbol for
the intrinscally recurrent nature of any operation whatever taken
in 1ts severalty  The mfinitude of number or the mnfinitude of a
line (as distnct from lines as segments charactenistic of Euclidean
cecometry) 15 not then an mnfimte number or 47 mfinite ine  In
modern mathematical philosophy, another and more generalized
mcaning 1s given to the conception of the mfinite  The meaning
1s that of correspondence, and 1 particular that of the corre-
spondence of a proper part to the whole of which 1t 15 a part
Since the category of correspondence 1s mvolved 1n the possibility
of transformation (in the case both of equivalence within a system
and 1somorphism between systems), a logical problem arises as to
whether correspondence 1n this defimtion of the mfinite 15 to be
neerpreted operationally or m some other way In its operational
sense, the doctrme that mfinity means that sets are “equal” to
proper parts of themsclves sets forth the possibility of operational
msttution of correspondences of an 1somorphic nature It might
almost be interpreted to stand for “correspondence” in the ab-
stract

“Equal” does not mean n this nstance the equmalence which 1
the end-in-view and the control of operations awsthir a given
system Ifor cxample, 7 1n the series of odd integers corresponds
to + 1n the series of all integers even and odd  The correspondence
15 genune, as 1t 15 1 the case of 9 1o 5, 11 to 6, etc Whule 1t 15
corrcct to say that the odd numbers m question are but a “part”
of the “whole” set consisting of both even and odd numbers, 1t
does nort follow, however, that the selation berwecen the two sets
15 that of whole and part in the sense in which “whole” and “part”
relation 1s exemplified within the set of all integers  The succession
of odd numbers 15 a part of the whole set of integers since 1t oc-
curs by the very operattons that deterrmine thac sec  But as
the set of odd numbers they are determined by a different opera-
tion and as such they are 770t a part of the other ser  Taking the
relation as one of “whole-part” in 1ts usual sense 1s like saying that
a map of England existing m that country 1s a “part” of the
“whole” country, while ws significant relation 1s that of 150-
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morphism  That one-to-one correspondence between constitu-
ents of the two scts should be capable of being nstituted 1s a
special example of transformability The number of operations
to be performed 1n ordering odd numbers 1s always the same as the
number of operations involved in some number of the set of odd
and cven numbers taken together, as in the instances of 7 and 4,
9 and 5, and so on  But 1n the case of 1, 2, 3, 4, etc, as parts, say,
of 10 as a whole, although the difference between them as parts
15 2 matter of integrauon of operations, the method of operation 1s
not the same as that which discrimmates the 1, 3, §, 7 of the set of
odd numbers Hence these numbers are operationally different
from the 1, 3, 5, 7 of the other set of mregers The correspond-
ence between them (although it 1s not one of equivalence) can be
regarded as that of 1somorphism  As in the case noted above of
isomorphisms generally, 1t msttutes the possibility of a new order
of mathematical conceptions  The category of infimity may thus be
regarded as a formulation of correspondency in the abstract

I conclude this part of the discussion by reference to the mean-
mg of “funcuons” m physical and mathematcal mquiry respec-
tively  When 1t 15 said that “the volume of a gas 1s a function of
temperature and pressure,” 1t 15 affirmed that any existenuial varia-
tion 1n volume 1s correlated with vanarions in temperature or/and
pressure  'The formula 15 arrived ac and rested by operanions of
experumental observation  Hence 1t 15 conungent, so that Boyles’
formulation (cited above) was further refined to meet newly
ascertamed facts n Van't 1Toff’s formulaion  Given the formula-
uon of the function, special values can be given to volume, pres-
sure and temperarure only by means of independent opcrations of
exstential observation  The values do not “follow” from the
formula 1n the sense of bemng implied by them In the case of the
proposition y = x4, any operaton which assigns a value to erther
\ or y necessartly nsticutes a corresponding modification of the
value of the other member of the cquanion, and the operation of
assigning a4 value 15 determined wholly by the system of which
the cquation 1s a part, and 1s not dependent upon extra-systemic
operations, such as those of observation Hence the logical 1im-
possibility of interpreung the form of physical generalizations
(which are formulable as funcutional correlations) by carrying



MATHEMATICAL DISCOURSE 415

over mto them the form of propositional and mathematical func-
tions

An illustration of what 1s implied i the foregoing paragraphs
may be drawn from interpretation of pomnts and instants by the
method of “extensive abstraction” A pomt m the mathematical
sense cannot be “abstracted” 1n the sense of selective prescission
from relations of physical lines, places or volumes A pomnt is of
a different logical dimension from any physical area, however
minute the matter may be Nor 1s a point a mzere negauon of
extenston  Aside from the logical difficulties attending the erely
negative, or negative “infinitation” 1n any case, the point serves
a postave funcrion It 1s no more mere absence of extension than
0 15 the mere absence of number It 1s a strictly relational (not
relanive) term  In the literal sense of “‘extensive,” 1t cannot be
derived by abstraction no matter how extensive  Pomt designares
a relationshp, and the relationshzp of enclosing-enclosed cannor be
logically instituted by any sclection out of the relations of things
enclosed 1n and enclosed by one another, though this latter relation
may suggest the abstract relanonship It bears the same relation
to enclosed and enclosing physical volumes that fatherhood does
to those who are fathers The statement “A line 15 composed of
points” 1s only a way of saying that operations of mterception may
be combined with the operation that institutes a mathematical line
such that pomts are determined, while the statement “a line 1s
composed of an mfinite number of points” 1s only a way of saymng
that the complex operaton n question 1s such that, like any opera-
tion 1n this domain, 1t 1s not terminating

V' The Possibility of Existential Reference It was stated ar
the outset thar a logical theory of mathematics must account both
for that absence of mecessity of existennal reference which renders
mathematical propositions capable of formal cerufication, and for
the generalized possibility of such refercnce Up to this point
we have been occupied with the first of these two consideranions
The use of arithmetic m ordinary commercial transactions and
the role of mathematics in physical science suffice to show that
applicability 15 a possibility and that the possibility 1s actualized on
a wide scale  Two ponts will be made with respect to the matter

of possibility
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1 The first pome 1s that applicabilicy 15 indefinitely compre-
hensive precisely because of freedom from the necessity of appli-
cation  That the range of ewustential applicability of mathematical
subject-matter 1s 1n direct ratio to 1ts abstractness 15 shown by the
history of physical science in s relation to the history of mathe-
matical scrence  As long as Luclidean geometry was supposed to
have direct ontological reference, the application of geometry n
physics was hughly restricted, and when 1t was applied 1t usually
led physics mto wrong paths Riemanian and Lobechewskian
geometries not only freed geometry from its alleged existential
reference (assumed not only by the ancients bur by Kant m his
theory of a connection of geometry with space and of space with
an a priorz form of concepuon), but n so domg 1t provided n-
strumentalities for development of the physical theory of general
relativity  Highly important developments 1n the special theory
of relativity and the theory of quanta would not have been pos-
sible without a prior independent development of branches of
mathematics which, at the ime of their origin, had, like tensor alge-
bra and the algebra of invariants, no imagmable physical bearing

Such examples as these, which mught be greatly multiplied, are
not matters of coimncidence Without an 1dea, 1in itself a posst-
bility and 1n so far abstract, exsstential transformations are broughe
about only by organic instrumentahities  The lmuted range of
the actuvities of lower amimals illustrates the result  The more
extensive the domain of abstract conceprions and the more ex-
tensive and abstract the operations by which they are developed
n discourse, the more nstrumentaliries there are for possiblc way’s
of performing the physical operations which msttute data as
appropnate grounds for extensive systematic inference How far
these possibilities are actualized at a given time depends upon the
state of physical knowledge at that time and particularly upon
the physical mstruments and techmiques then available Bur the
possibilities are there awamng occasion for their operative mani-
festation

The Alexandrian mathematicians, 1t has been pointed out, had
in their possession all the conceptions that were necded for artack
upon problems of velocity and acceleration of motion Hence
theorenically they might have anticipated some of the leadmg
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conceptions of modern physics® But Euclidean geometry exer-
cied compulsory restrictive influence, and this mfluence rested
on the supposed necessity of interpreting mathematical concep-
nion 1n terms of ontological essences The resulung restriction of
numbers to geomerrical ratios assigned specific contents to axioms
and defimtions and thereby to all theorems, so that space, ume and
motion could not be concewved in that freedom from qualitative
considerations that 1s required 1n order to render them capable of
free mathematical treatment, a trearment that led to an mmmense
widening of application

2 Reference of mathematical concepuions to ewstence, when
1t does take place, 1s not direct  That reference 1s made by means
of existenual operations which the concepuions indicate and direct
15 a basic principle of this work  What 1s here added 1s that in
many cases the mathematical conceptions are mnstruments of di-
rection of calculation by the results of which mterpretation and
ordcring of existenual data 1s promoted  In such cases, there 15 no
dircct application, even of an opcrative kind, to msatution of data
Irrational numbers, for example, are not obtamed by any process
which mnvolves only direct physical measurement  Such numbers
are not the direct results of such operations, urespectve of whether
these operations are conducted within the framework of concep-
vons which mnvolve the irrational numbers or not  Irrmtional
numbcrs are not descriptive of the immediate outcome of opera-
tions of measurement  But irrationals do make possible the use
of methods of calculation whose resules facilitate the ordermg of
experimental results  The same statement holds for continuous
funcuons  Neither they nor irrationals permit of mntcrpretation
mn terms of direct operational application even 1n those cases where
through the medium of calculations they make possible, they enter,
mto final formulation of existental proposions  Such instances
as these arc conspicuous dlustrations of the functional, non-
descripuve, character of mathematical conceptions when used n
natural science  They are logically significant as special evidence

#The reference 15 o an essay by George H Mead on “Scienufic Method”
mn the volume Creatrue Intelhgence The cntre passage, pp 179-188 should bc
consultcd, since 1t provides, as far as I am aware, the first wxplicit formulinon of

the connection between absence of necessary  exastential reference and the
extensive possibility of such reference
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of the mtermediate and nstrumental status of umiversal proposi-
tons Unless this interpreration 1s given to the results of many
calculations, the propositions that result have to be denied vahdity
because nothing corresponding to their contents can be found to
be existential

The considerations here adduced have an obvious bearing upon
the nature of test and verification (See ante, p 157) They prove
that n the pracuce of inquiry verificauon of an idea or theory 1s
not a matter of finding an existence which answers to the demands
of the 1dea or theory, but 15 a matter of the systemauc ordering of
a complex set of data by means of the idea or theory as an mstru-
mentaliry



CHAPTER XXI

SCIENTIFIC METHOD
INDUCTION AND DEDUCTION

HATEVER TLSE scientific method 1s or 1s not, 1t 15 con-
cerncd with ascertaining the conjunctions of charac-
terisuc traits which descriptively determime kinds 1n
relation to one another and the interrelations of characters which
constiture abstract conceptions of wide applicabihity  The prop-
ositions which resule are generalizations of two forms, generic and
universal, one existenrial in content, the other non-existential  The
methods by which generalizations are arrived at have recewved the
name “induction”, the methods by which already existung gener-
alizanions are employed have recewved the name “deduction”
These considerations at least delimit the field of discussion  Any
account of scienufic method must be capable of offering a co-
herent doctrine of the nature of induction and deduction and of
their relations ro one another, and the docrrine must accord with
what takes place 1n acrual scienufic pracrce
With respect to both mduction and deduction, the logical ter-
ram 15 stil occupied with remnants, some more or less coherent
and some more or less of the nature of debris, of logical concep-
vons that were formed prior to the development of scientific
method  There 15, accordingly, no field of logical subject-matter
m which the need of thoroughgomg reform of theory (the theme
of an earhier chapter) 1s so urgent as in the case of induction and
deduction It has become traditional to repeat the statement that
induction goes from partculars to the general and deduction from
the general to the particulars  The extent to which these concep-
tions are valid, 1¢, 1 harmony with scientific practice, 15 not
cntically exarmned  The result too frequently 1s that actual scien-
419
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tific procedure 15 forced nto the straitjacket of wrrelevant precon-
ceptions  I'scape from this procedurc depends upon analysis of
induction and deduction from the pomt of view of actual methods
of inqury

The traditional and still current concepuons of induction and
deduction are dernved from Arstorelian logic, which, as has been
shown, was a systematization of logical forms on the Dbasis of
certain cosmological beliefs  Smee the actual progress of scientific
mgury has led to an abandonment of these undcrlying beliefs con-
cerning the structurc of Nature, 1t mught be antecedently ex-
pected that the doctrines about mduction and deduction, which
are found m Arstotelian logie, will be so irrelevant to existing
scientific pracuce as to be the source of confusion and uncertamnty
when they are employed as rubrics of mrerpretation  Discussion
will not, however, be based upon this antccedent probabilicy 1
shall first set forth briefly the ovgmal Amstotchan doetrines m
respect to 1ts cosmological foundation, then give a brief summary
of how induction and deduction are to be undcrstood on the basts
of logical principles already developed m this trcatise, and, finally,
present an mdcpendene analysis

I Induction and Deduction i Aristotelian Logic The concep-
tion of inducton as a1 procedure that goes from partculars to the
general, and of deduction as the reverse movement, has 1ty ongm
in the Arnstotehan formulauon  More mmporrant than the merc
question of 1ts historical dervation, 1s the face that the Arisrotelan
conccprions were relcvant to, and grounded m, the subject-matter
of nitural science as that subject-matier, the structure of nature,
was then understood  There 15 no need at this pomt to expound
at length the characterstic features of the conceprion of Nature
entertamned by Aristotle The distinetion between immurable Be-
mg, eusting at all tunes 1 1dentical form, and the mutable, which
in 1ts mutability 1s convincing proof of partial and mcomplete
Bemg, provided the ground of the distnction made between n-
duction and ratonally complete, scienufic demonstration or de-
duction Simce the imumutable was constiruted by fixed species,
cach of which was defined by an essence, 1t followed that strictly
scientific or demonstrative knowledge conusted 1n a clasuficatory
ordering of fived species, in which inclusive species hierarchically
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determined ncluded species of a more imited range  This order-
mg 1s effected m the demonstrative syllogism Scientific knowl-
edge of changing things 15, on the contrary, possible only when
and as these things are caught and placed within the fixed limits
constituted by essences that define species  The result here was
also expressed n the syllogism, bur 1n a conungent syllogism as
distinct from the rational necessity of the demonstrative syl-
logism *

1 The Deductive In each of thesec forms, the deductive 1s
dentified with the syllogistic Given the underlying cosmological
assumptions, there 15 genume meaning 1n the conception of gomng
from the general to the particular  In the case of the demonstra-
tive syllogism, the movement 1s from the more to the less inclusive,
where “particular” 1s to be understood 1 a strictly logical sense —
as equnvalent to the more specific i 1ts distinction from the uni-
versal inclusive species  In the case of the contingent syllogism,
“particular” has a different meaning  Anything which 1v mutable
15 particular 1n the sense of bang parnal, imcomplete  Now the
objects of scnse perception are observed things m therr severalty
m distinction from the species to which they belong  They are,
as just noted, truly known only when and as they are subsumed
under umversal propositions which srate the mherent nature of
species  As thus subsumed, they “follow™ as paroculars from the
general

At tlus pomt, I shall briefly indicate the differcnce betwecen
this conception of rational demonstration and that which 1 1n
accord with present scientific pracice  Mathemarical discourse
15 now the outstanding excnplar of deductn e demonstration, but
(1) no mathematician would regard 1t as logically miportant to
rcduce a chain of related mathemanical propositions to the syl-
logistic form, nor would he suppase that such reduction added
anything to the force of his demonstrations, and (2) such deduc-
tions do not necessarily proceed from the more general to the less
general even with respect to conceptions, while (3) as has already
been shown (and, indced as 1s generally acknowledgcd), 1t 15

'To express the contmgent nature of this form of syllogism, Amstotle fre-
quently uscs the expression “dulccuc syllogisms ™ Their conclusions are true as
a rule, “upon the whole,” usually but not always, simee they are not derived
from subjece-marters wlhich arc thomsilves necessary
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impossible to proceed directly from a umversal proposition to onc
about an existential particular or singular It 1s true (with regard
to the second point) that sometumes 1n mathemanical reasoning the
final proposition has less scope or “comprehension,” a narrower
range of applicability, than do the preceding propositions from
which 1t “follows” When, for cxample, an ellipse 15 defined as
a curve so moving that 1ts distance from a fixed line bears a con-
stant ratio to 1ts distance from a fixed point, the logical movement
15 from a conception of wider applicability to one restricted by
mntroduction of a specul lunmng condition  But when the prop-
erties of an ellipse are defined by reasoming from the propcrties
of a conic section, the logical movement 15 from the narrower to
the wider range of applicability  When the equilateral 15 derived
from the equiangular, there 1s neither gamn nor loss in compre-
hension or scope  The fact 1s that abour marhematical reasoning,
as an cxample of deduction, no general statement whatcver can be
made as to the breadth of the premises in relation to that of the
conclusion  Such differences as may be prcient depend upon
the special methods used and the nature of the problem deale with
So much, 1n general, for the irrelevancy of the Anstorcdan con-
ception of deduction to modern scientific pracuce -

2 The Inductive  With respect to the formulation of the m-
ductive proccdures of ancient and modern science respectively
there exists a verbal simularity  Both start from scattered data (or
particulars) and move toward insutution of generalizavions  But
the smularity does not extend beyond the vague formula of “going
from paruculars to generals”  For (1) partculars are conccaved
mn radically differenz ways and (2) the process of “gomng,” or the
way 1n which generals are arrived at from particulars, 15 very dif-
ferent  The nature of inducuve proccdures i present day science
1s the special subject of later analysis  But, apart from the con-
clusions of this analysis, a survey of the Arsrotelian conception of
mnduction suffices to show 1ty mtrinsic unfimess to serve the logical
conditions of present science  The cosmological theory of Aris-
totle postulates that every knowable thing 1 of some kind or

*The mnportant difference, not touched upon m the above paragraphs, 1s
that the starus and force of general propositions m the classic scheme represented
a direct notation of an inherenr staric structure, or essence, while 1n mathemaries
(as we have just seen) such proposiions are operational
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species  Even sense-perception 1s a mode of low-grade knowledge
1n so far as what 1s seen, heard and touched 1s apprehended as being
of akind The very lowest grade of knowledge, mere sensation,
directly apprehends qualities determined by “sensible forms,” such
as, in touch, hard-soft Sensation and scnse-perception are modes
of knowledge in which “matter,” the principle of change and
hence of lack of Being, predominates, as, e g, when the dry changes
to the wet In general, the “particular” which 15 “known” m
sense perception 1s subject to generation and dissolution, to “birth”
and “death,” as a tree grows from seed, decays and vanishes
Recurient perceptions then constitute experience  In persons who
are happily consututed by narural endowment, who have the
scientific and philosophic msus or potentiality, the form 1s gradu-
ally apprehended as such, first as subduing matter, and finally as
completcly free from any connection with matter  Definition
and classification are thus mstututed and there 1s scientiic knowl-
edge on the basis of rational apprehension or notation, n short,
the umversal 15 grasped n 1ts own mherent nature  This process
constitutes 1n the classic scheme the “gomng” from paruculars to
the nwmversal which 1s mduction  “Forms” which are immurable,
necessary and universal, are present from the first m qualinies and
objccts of sensation and sense perception  Induction 1s bur the
process by which these forms are so cliczted from cnranglement
i “matter” that they are percewved, by reason, in therr own
essential nature, “reason” being defined precisely as this actualiza-
uon m knowledge of pure forms of Bein

“Induction” on this basis 1s a psychological process, although not
mn the subjecuve sense of “psychological” which has controlled
so much of modern specularion  The process 1n question 1s rather
biological, and the biological 1s an actualization of the cosmologi-
cal Itis, accordingly, perhaps becter to think of 1t as a pedagogical
process, in which certain select persons in whom the potentiality
of reason 1y brought to actuality by means of the forms that are 1m-
plicit 1n objects of experience, are led up to or mduced to appre-
hend universals which have been necessarily mvolved all the time
mn sense qualities and objects of empirical perception  Epagoge,
the word translated by our word “induction,” 1s then precisely
the process of bemng led or brought up to apprechension of fixed
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and essential forms m and of themselves® It 1s unnecessary, even
apart from the detailed examimation of inductive procedures which
1s later undertalien, to pomt out the marked difference from
mduction as 1t 15 now commonly understood The only similaricy
1s the expression “going from particulars to the general,” but the
sense of every term in the verbal formula 1s different

II The Nature of Induction on the Giound of Prior Analyscs
Bcfore engaging 1n analysis of induction from a materal pomt of
view I shall give a brief formal statement of 1ts nature in the light
of previous discussion

1 Particulars are selectively discriminated so as to determine a
problen whose nature 1s such as ro mdicate possible modes of solu-
tion  This selective redctermination of perceived objects and their
qualiies necessanly nvolves experimental transformation of ob-
jects and qualiies i their given “natural” state, whereas n the
classic logic they are taken “as 1s”  According to the latter theory,
any modification expcrimentally produced 1s 1esclf of the nature of
change It falls, accordingly, 1n the domam of inferior parual
Being  Hence, 1t would be sclf-contradictory to treat expermmen-
tatlon as a means of attaming knowledge of what “really” 1
Moreover, from a socio-cultural pomt of view, transformations of
given objects and qualities occur m the activities of the lower class
of artisans, mechanics and craftsmen  Such activities and proc-
esses are, therefore, ruled out from the start as merely “empirical”
and “pracucal,” and hence connected with desirc and appetiee,
with need and lack  They are sharply disunguished from knowl-
edge, which 1s “‘theorctical” and nherently self-sufficing a direct
grasp of Being m its finality and completeness

" The best account known to me of the theory of induction acrually held by
Arstore 1s that of Joscph  He says, “There are two passages where the pasmoe
verb takes a personal subject, as if 1t were meant that i the process a mam 1
broughe fice to face wich the partculars, or perhaps brought, and, as we should
s, nduccd, to admir the gencral proposition by therr help” In some other
cises, as he pomnts out, the conclusion 1s spoken of as thar which 1 mduced
(Joseph, Logic, p 378,—italics not 1 ongmal) Werc 1t stated that thc man
m question 15 broughr face ro face with particulars in the way which induces
apprehension of general form as a result, there would be no logical difference
berween the cases in which it 15 said thar a person 15 indueced and those in which
1 s said the conclusion 15 mduced The process 15 1 any case one of natural
e-duction or chiciung, rather than of inducton as 1t occurs in modern scienufic
method
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2 The partculars of observations which are experimentally
instiruted not only form the subject-matter of a problen: so as ro
indicate an appropriate mode of solution, but are also such as to
have evidential and testing value with respect to mdicated modes
of sqluon  Operations are dchberately performed that expern-
mentally modify given antecedent objects of perception so as to
produce zew data 1n a new ordered arrangement Insticution of
new data, which are relevant and eflecuve with respect to any
conclusion that 1s hypothetically entertamed, forms the most m-
dispensable and difficult part of inquiry in the natural sciences
Objects and qualitics as they naturally present themselves or as
they are “given,” are not only #ot the data of science but consttute
the most direct and 1mportant obstacle to formation of those 1deas
and hypotheses thar are genumely relevant and cffective

The primary meanings and associations of 1des and hypotheses
are derived from their position and force m common sense situa-
tions of usc-enjoyment  They arc expressed in symbols developed
for the sake of social communication rather than to serve the con-
dinons of controlled mquiry  The symbols are loaded with
meanngs that are irrelevant to inquiry conducted for the sake of
attaming knowledge as such  These meanings are familiar and
mfluentially persuasive because of their established associations
The result 15 that the historic advance of science 15 marked and
accompanied by deliberate elimination of such terms and msttu-
tion 1 ther stead of a new sct of symbols constituting a new
technical language The progress of every science—physics,
chemustry, biology, and even mathematics—in general and in par-
ticular, 1s evidencc both of the difficulty and the nccessity of
mstituting dara of a new order

Any specual llustravon offered may, accordingly, hinder rather
than help precuely because of its hmited nature  But I venture
to cite a typical case Consider how the development of astronomic
science was arrested because the earth as an object of dwrect per-
ception seemed fixed, while the sun was perceived to move across
the heavens every day, and to move, together with the “erratic”
planets, from north to south and back agan during each yearly
period  Consider the enormous obstructions which had to be
removed before present astronomical conceptions could be reached
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along with the extensive and refined 1nstrution of zew data of ob-
servauon, dependent upon inventions of new nstruments and tech-
niques It was not for lack of ingenuity 1n ordering data but
because of what were taken to be data thar astronomical theory
was so wide of the mark for many centuries It should be evident,
withour argument, that any theory which fails to take as basic
mn 1ts conception of inducnon experimental operations of trans-
formation of given objects of perception, and mstitution of new
orders of dara, 15 radically defective

3 The operations by which the given material of common sense
qualitative siruanons 1s reconsututed (so as to provide subject-
matter that dehimits a problem and that 15 also evidential) have
been shown to be those of affirmation and demal in correspondence
with each other The prepared outcome 1s a ser of mclusive and
exclusive factual materials which reciprocally condition and sup-
port one another That scienufic inquiries search out relevant
data for their problems by means of experimental determination
of 1dentities and differences 1s a matter of common knowledge
At this pomt, therefore, it 1s only necessary to note the complete
agreement of this recognized scientific procedure with the logical
requirements of the theory which has been developed It 15 also
to be noted that the operations of imclusion and exclusion are
active and existential (not ‘mental”) and that they subsutute’
quahities which are products of mteractions for quahmes that are
percewved directly

NI Inductve Scientific Procedures The matenal of the two
previous sections 1s designed to show first the madequacy of tradi-
tional logic to furnish the principles by which induction 15 actu-
ally effected, and then to set forth certain aspects of mducuve
procedure which follow formally from the position taken n this
treatise I come now to the analysis of those scientific procedures
to which the name “induction” may be apphed if the word has
any apphication at all  For the question 1s not about the meaning
of a2 word, even of a word that has been sanctioned by long usage,
but of the acrual procedures by which generalizations are estab-
lished 1 the natural sciences Moreover, generalizations are of
two forms There are those which mstitute a relation of mcluding
and included kinds, and there are those which msoutute umiversal
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if-then propositions as hypotheses and theories Any adequate
account of scientific methods as the means by which warranted
generalizations are achieved must, therefore, be applicable to both
of these two forms This consideration 1s, 1n effect, 2 warning 1n
advance of the impossibility of malang a sharp division between
“induction” as the operations by which existential generalizations
are established, and “deducrion” as the operation concerned with
the relatons of unwersal propositions in discourse  As far as
physical inquiry, at least, 15 concerned, mnduction and deduction
must be so mterpreted that they will be seen to be cooperanive
phases of the same ultimate operations

I begin with a summary statcment of the conclusions to be
reached regarding the disuncuvely mductive and deductive phases
of inquiry, and their imnrerrelation, or functional correspondence,
with each other (1) The inducuve phase consists of the complex
of experimental operations by which antecedently ewisting condi-
tions are so modificd that dara are obtamed which indicate and
test proposed modes of solution  (2) Any suggested or mdicated
mode of solution must be formulated as a posszbalsty  Such formu-
lation constirutes a hypothessis  The zf-then proposition which
results must be developed in ordered relation to other propositions
of like form (or in discourse), unul related contents are obtamned
forming the special zf-then proposition that directs experimental
observations yielding new data  The criterson for the validity of
such hypotheses 1s the capacity of the new data they produce to
combine with earlier dara (describing the problem) so that they
mstitute a whole of unified significance  (3) The nature of the
mnterrelation or functional correspondence of these two phases of
inquiry directly follows  The propositions which formulate
dara must, to sansfy the condiions of mquiry, be such as to de-
termune a problem 1n the form that indicates a possible solution,
while the hypothesis m which the latter 1s formulated must be such
as operationally to provide the new data that fill out and order
those previously obrained There 1s a contnued to-and fro
movement between the set of existential propositions about data and
the non-existential propositions about related conceprions

This formulation agrees up to a certamn pomnt wich current state-
ments about scientific inquiry as bypothetical-deductive in nature
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But 1t emphasizes two necessary conditions which are usually
slurred in statement of that postion (1) The necessity of ob-
servational determmnations m order to indicate a relevant hypothe-
s1s, and (2) the nccessity of eanzenrial operational application of
the hypothesis in order to institute existential material capable of
testung the hypothess  These conditions place the hypothetical-
deductive stage of mquiry as intermediate  When this stage 1s
talen i ssolaton from the mital and termunal stages of inquiry
(concerned with existential observarions), 1t 1s disconnected from
1ts occasion m problems, and from 1ts application 1 their solution
It 15 probable thar in the current formulauon of the position, these
stages are taken for gianted or are “understood” But it 1s
necessary to state them explicitly in order that the hypothetical-
deductive stage may be relevant and controlled m 1ts contents
and their order of relation  Otherwise 1t 18 assumed (a) that
existential propositions are “implied” by umiversal propositions,
and (b) that affirming the antecedent when and because the
consequent 1s affirmed, 1s valid  (3) The conjugate relation of
the mductive and deductive 15 exemplified m the corrclative
nature of nference and proof, where “proof” means ostensive
demonstraton  That 1t 1s huighly uneconomucal from the pracncal
pomnt of view to separate the two functions of inference and rest
15 clear without extensive argument ITiconomy alone makes 1t
mmportant that the matenal from which an infcrence 15 drawn
should also be such as far as 1s possible to test the inference that 1s
made  For 1t 15 mmportant that the mference drawn should be
such as to indicate what new kinds of dara are required and give
some suggestion as to how they are to be obtained  But the mm-
portance of mcluding withm one and the same set of methodic
procedures the operations which produce maternal that 1s both
evidentially indicative and probative 1s much more than a
matter of practical economy It 1s logically necessaty  For an
“inference” that 15 not grounded 1n the evidennal nature of the
material from which 1t 1s drawn 15 #ot an inference It 1s 2 more or
less wild guess  To say that an mference 1s grounded in any de-
grec whatever 1s equivalenr to saying that the material upon which
1t 15 based 15 such as to be a factor 1 warranting 1ts validity not
m 1rs 1solation but mn connection with the new data obtained as
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consequences of the operations to which the inference, as an
hypothess, led  The progress made by inquiry m any branch
may, then, be measured by the extent to which 1t has succeeded 1n
developing methods of mquiry that, at one and the same time,
provide material data having conjunct inferential and testing force ‘
Satisfaction of this condition provides the definion of mductive
procedures

After this mtroductory material, I come to the main theme
analyses of inductive procedures from the material standpoint
The material taken for purposes of imitial illustration will be the
mquuries that have led to a gencrahzatlon about the formation and
nature of dew Common sense observation suffices 1n this case to
dentify, for the most part, the singular phenomena to which the
name “dew” 1s given Certamn traits sufficiently characteristic to
mark off the phenomena as a kind, thar 15 different from othcr
kinds, are easily and recurrently observable  Such traits are the
ume when drops of dew are found, thur position and distribution
on the ground, their shnpc, ctc  The clief problem regarding
the phenomena was not to discover identfymng traes It was to
determme the includmg kmd within which the kind dew 15 n-
cluded From the time of Aristotle, and probably much earler,
the accepted 1dea was that dew 15 a subkind of the moie extensive
kind 74, 1n other words, that drops of dew fell  This belief was
entertamed tll the early days of the nineteenth century

It 15 noteworthy, on onc side, that such an 1nferennal conclusion
was virtually inevitable as long as inmediately given qualities
were supposed to suffice in fixing a kind, and, on the other side,
that the change m the conception of kind took place only after
certamn general conclusions regarding conduction and 1adition of
heat had been nstitated  For these generalizations demanded that
the existental traits employed to determune descriptively a hind
should be conceived 1n rerms of modes of interaction not 1n terms
of directly perceived qualitics (1) The new conception regard-
ing dew was suggested after specific traits that are consequences of
heat, conduction and radiarion between bodies of different tem-

*As has been remarked, the word “proof” s unfortunately ambiguous, bemng
often used exclusively for demonstrauon m discourse—which ar best, i evisten-
ual mquiry, 15 but mrermediate
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perature had been ascerrained to be connected with traits of bodies
as solid, hiquid and gaseous The new hypothesis as to dew was di-
rectly suggested by this subject-matter, not by any data previously
observable (2) The obvious observable qualities then assumed
the status of conditions of a problem to be solved, losing that of
traits that could be depended upon for a solution  For conceptions
of radiation and conduction, of heat, of pressure, are strictly
relational 1n content, being consututed as connecuons of modes of
change  (3) Finally, while generalizations regarding rempera-
ture and pressure were sufhiciently warranted to be accepted n
general, their bearing upon the phenomena of dew was doubtful
and hypothetical It was a hughly plausible hypothesis that dew 1s
explicable by these conceptions The hypothesis was capable of
development 1n discourse 1n such a way that deduced propositions
were 1n close harmony with observed phenomena Absence of
the sun’s heat at night means lowering of temperature of the
atmosphere  This reduction of temperature, 1n turn, according
to recogmzed laws, means that moisture mn the atmosphere 1s
condensed and deposited upon near-by objects Tlus conclusion
could be arnived at 1in discourse  Upon the basis of the old logic,
the mherent “rationality” of the conclusion would have led to its
mmediate acceptance and affirmation  The scienufically 1m-
portant thing in the logic of scienufic inquiry 1s that it was
treated sumply as an bypothess to be employed m directing
operations of observation, an 1dea to be tested or “proved” by the
consequences of these operanons There were certain conditions
postulated i the content of the new conception about dew, and 1t
had to be determined whether these conditions were satisfied 1n
the observable facts of the case

The hyporhesis assumed, for example, the presence of mvisible
vapor in the atmosphere sufficient 1n amounr to account for the dew
deposited  Elaborate experimental observations were conducted to
see 1f this condition was fulfilled The observations showed that
dew 1s deposited most copiously upon substances that were known,
by independent observations and measurements, to have poor
conducting and good radiating capacity, as far as possible, numeri-
cal correlations were established between the independently as-
cerrained capacities of radiation-conduction and measured amounts
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of deposited vapor It had also to be determined by experumental
observation that, other things being equal, the amount of change n
the temperature of the air and the amount of change m the
temperature of the things upon which vapor 1s deposited, bear a
constant ratio to each other Experiments were also conducted 1n
which varations of temperature aruficually produced were cor-
related with appearance of drops of moisture on glass and polished
sheets of meral

Even so, while the inference was plausible that dew 1s of the
kind thar accorded with the hypothesis enrertained, what was
“proved” was that dew #ught be formed in this way It was not
shown to be the only way m which 1t could be formed The
conditions of agrecment, constituted by muluple satisfaction of
the funcuon of affirmarion, were strongly confirmatuve of the
hypothesis  But unul the conditions of negation (exclusion) were
conjunctively satisfied, there existed the fallacy of affirming the
antecedent because the consequent was affirmed While the
nature of the case forbids complete sausfacuon of the logical re-
quirement, operations of vanation and elimmnation of conditions
were undertaken so that the inferred conclusion would have a
high order of probability These hmiting conditions were ex-
perimentally produced, while certamn familiar cases, like the lesser
amount of dew on windy mghts, the effect of the presence of
clouds, etc, had, as far as they went, the power to effect elimina-
tions "

1 Before talung up another case as illustratve, 1t 1s worth while
to summarize certamn conclusions that emerge from the analysis so

5Whde a comparatvely sxmﬁle case has been chosen for dlustranive materna],
the formulauon 1s gready simplified in comparison with actual saenufic mvest
ganons, and tlus qualification would sull be present in lesser measure if as many
pages were taken to describe acrual experimental observauons as there are
sentences m the above account There 1s nothing more decepuve than the
scerming sumplicity of scienufie procedure as it 15 reported n logical treauses
This specious simplicity 15 at 1s height when lemers of the alphaber are used
They arc an effective device for obscuring the fact thar the marenals n ques-
tion are already highly standardized, thus concealing from view thar the whole
burden of inductive-deducuve inquiry s acrually borne by the operations
through which maternls are standardized It 55 nor oo much o say that this
symbolic device, although unconsciously adopred, arses from the doctrine
(later deale with n some deral) thar inducuon 15 a process of mferring from

“some to all,” and then becomes the chief supporr of thar fallacious doctrine
And, 1t may be said, Mill 1s far from being the only siner in this marter
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far The outstanding conclusion 1s that mductive procedures are
those which prepare existential material so that 1t has convincing
evidential weight with respect to an inferred generalization The
idea that induction consists 1n gemg from “some” cases (whether
“some” means logically, one or several) 1s at best trivial,  For as
soon as mquiry has determined ewstential data which suffice to
warrant a conclusion, the latter 1s already arnved at  There 15
no further “gomng” mnvolved If, on the other hand, the materal
data from which the generalization 15 inferred have not been
prepared through prior experimental observations, no number of
cascs, no matter how cxtensive, will ground an ference, or oc-
casion anything other than a more or less happy guess The
operations that prepare the material must be so directed by 1deas
(as hypotheses), as to sausfy, conjunctively and dijuncuvely, the
functions of affirmaton-neginon  This satsfaction 15 obtamned
only through operational comparisons and contrasts  These opera-
tions, expcrimentally performed, disclose agreements 1n phenomena
that are matenally or ewstentally independent of one another,
and they check the agrecments (1dentities) obraned by systematic
chminations, or ascerrainment of differcnces  The inductive phasc
of mquiry, 1f mduction has any mcaning cerufiable n terms of
actual scientific practices, can be defined here only 1n terms of
operations of transforming anrecedently given material of per-
ception into prepared matertal  When the materal 15 so prepared
as to satisfy the condinions named, the work of mduction 1s donc
and over with  The gencrahzation 1s #pso facto reached

2 The operations of cxperimental observation which prepare
standardized materials need direction by conceprions  Unul the
conceptions 1 question are formulated as hypotheses and their
meanmngs developed in ordered discourse, observation and as-
semblage of data are carried on at random—though even then there
15 at least some vague anticipation or guess which leads to the ob-
servation of some phenomena i preference to others In any
case, the value of these more or less indetermmate explorations
lies in therr power to give mise to suggestions which will direct
more determinate experimental observations The development
m discourse of the directive conception that 1s involved provides
the sole venfiable matenal for 1dennfying the deducuve phase of
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scientific method The functional correspondence of deducuve
and inductive phases of scienufic method 1s thus evident, while 1t
may be worth while to nore, once more, that what “scientfic
method” means 15 adequate satisfaction of logical conditions 1m-
posed by control of mquiry

In the case of scienufic method just analyzed, the problem of
generalization mvolved concerns primanly the institution of a
generic proposinon  The mam problem 15 to ascertain the relared
kind to which phenomiena of dew belong  Generalizations of the
type of the unwversal hypothetical were involved, such as laws of
temperature and pressure  But they were taleen as already estab-
lished, so that the mam problem was to decide whether the
phenomena of dew was of the kud that 1s determined as a
special msrance of application of these laws  The illustrative case
now to be considered 1s one 1n which primary emphasis falls upon
deternunation of a gencralization n the sense of 1 law, the de-
termmanon of 2 kind being secondary  The case m question 15
that of malania  Inquirtes have determmed 1t to be a lund,
marked by special differentia, within the extensive kind of parasitic
diseases  But the chief scienufic (ay dwsunce from pracucal) im-
portance of the conclusion rewudes in the confirmation thereby
afforded to a general theory about a wholc category of diseases

The conceprion of the cause of malana long entcrtamed 15
expressed by the hiteral signification of the word namely, bad ar
This concepuion had a certain pracnical value for 1t had conse-
quences, hike closing windows at might, which had some mfluence
on the actual production of the disease But its scientific value
was virtually ml It did nothing to furthcr mquiry mto the
nature of the illness, 1t had no power to order the phenomena
cxhibited i the course of the disease It merely pigeon-holed
them by subsuming them en gross under the conception adopted
While 1n logical form the 1dea of causation that was held seemed
to construte an hypothesis, 1ts content was mcapable of per-
formung the operative function which defines being an hypothesis
The symptoms of recurrent fever and chills were so pronounced
that there 15 no reason to suppose that failure to understand the
nature of the disease ofren occasioned failure to 1dentify cases of 1t
But for scientific purposes the identification led nowhere More-
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over, this failure, 1s charactenstic of every attempt to arrive at
a law by collectng cases as they happen, comparmng them, and
then “abstractung™ so-called common propertics  The result of
such a procedure 1s simply to repeat, under the caption of a word,
what 15 already known about singular phenomena, explanatory
power being attributed 1n effect to the word

Scientific understanding of the phenomena of malaria could
hardly have commenced unul somze discases were known to be of
parasiic ongin—an example of the value of hypothesis and of
deduction from 1t m scientific mquiry  But the hypothesis had a
materal content that was denived from knowledge of whar hap-
pened 1n some exsstental cases, it was not merely formal  More-
over, regarded as a generahizatton that nught lead from known
cases to as yet unknown cases, 1t did not yicld a conclusion It was
an hypothesis by which to dircct further observations and experi-
ments It was at first (that 15, prior to such operational usc) only
a sugpgestion—a mrere 1dea, expressing an indetermunate possibility
Deduction from the hypothesis was required in order to putirina
form which mcreased such operative applicability  But 1t was n-
capable of derermuning m and of itself a conclusion as to the
nature of malaria  Even Laveran’s discovery (by mucroscopic
exarmarion of the blood) of parasites in the blood of a malanal
patuent, was not sufficient It faled to show the ongmn of the
parasites and failed to decide whether they were causal factors or
merely accompamments or products of the disease

Moreover, at that period it had also been discovered that some
discascs had a bacillic ongin, and this suggestion secemed so ap-
plicable to the case of malana as to reduce the force of the sugges-
non that came from Laveran’s discovery As a mere mat-
ter of formal thcory, one hypothesis was as good as the
other, illustrating again the impotency of mere deduction to decide
an 1ssue  However, the concepuon of parasitic ongin gradually
acquired sufficient force to direct systematic observations of the
actual course of the disease in connection with recurrent search
for parasites n the blood It was thereby discovered that changes
in the progress of the disease corresponded closely to changes
the life-history of the parasite, and that different forms of parasites
were found at different stages of the disease  These findings were
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reasonably adequate to establish behef 1n the parasitic nature of the
disease  They did not suffice to show the source of the parasite so
that the problem of its nature or character was only partially
solved The discovery that another disease, filiarsis, was due to
the bite of a mosquito, suggested that mosquitoes were the acuve
factor in mntroduction of the parasite 1n the case of malama  This
suggestion was used as a working hypothesis in further observa-
tion of mosquitoes  Ross discovered that when a mosquito sucked
the blood of a patient already suffering from malaria, new forms,
finally becoming free, developed m the body of that msect Later
he discovered that mosquitoes of the anopheles variety that fed
on the blood of malarial panents, developed pigmented cells that
were 1dentical with the blood parasites of the human host at an
carly stage of the disease

Logical conditions for scentific determunauinn of a law or
umversal proposution were, however, not yet fully sansfied  Cer-
tun conditions for exclusion of alternative possibilities had to be
met  For example, it had to be shown that other varieties of
mosquitoes did not carry or mntroducc the parasite and that che
bite of the anophelcs did #or produce the characteristics marking
the disease when they had previously fed only on the blood of
healthy pauents I'ven then, when these possibilities had been
cdimmated, the scienufic work was not complete  Experiments
were perforined upon human bemngs by which 1t was shown that
if the anophcles bit 2 malaral patient, and after a defirute tume
(which was 1dentical with the time mndependently shown to be
required for the development of the parasite m the body of the
mosquito) bit a healthy pcrson, the latrer developed the char-
acterstic traits of the disease n question  On the neganive side,
experiments were undertaken to show thar persons complerely
protected agamst the bite of the anopheles did not develop the
disease even m regions m which malaria was nife  Negative con-
ditions were further folfilled when 1t was shown that measures
which prevented the anopheles from breedmg, such as putting ol
on the water 1n which 1t bred, dramning swamps, etc, led to the
disappearance of the disease  Fnally, 1t had long been empirically
known that taking quinine gave a cerrain immumty from malaria
and was a specific remedy when the disease was contracted The
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hypothess as to mherent connection berween the development of
the discase and of the parasite of the mosquito m the blood was
clinched when this empirical fact was experimentally shown to
follow from the relauon between chemical properties of quinine
and the condition requiste for mantenance of hfe on the part of
the parasite A umversal proposition of the “if-and-only-if, then”
was finally grounded as far as any such proposition 1s capable of
conclusive grounding

The theoretcal conclusion which emerged from examnation of
the previous instance need not be repeated here  The poimnt there
made about the futihity of the “from some to all” formula may,
however, be amplified The content and validity of the general
proposttion hangs wholly upon the contents of the singular proposi-
tions by which 1t 15 grounded This grounding depends n turn
upon the nature of the operations by which these contents are
mstituted  When 1t 15 affirmed that inductive inference proceeds
from what happens m some cases to what 15 true of all cases,
the phruse “all cases” must, of course, be limited to all cases of
specified kmd  Butaf the kind 1s already derermined n the “some”
cases from wlich the mference 1s sard to procced, the alleged 1n-
ference 15 2 matter of pure tautology, since a kind s the land which
iw s’ Stated povnvely, everything depends upon what 15 de-
termuned to happen i “some” cases 1f there 15 any reason for
believing that what 15 then found 1s 7epresentative, then the gener-
alization 15 1pso fucto already msurured  If 1t 15 not representauve,
then there 15 no warranted inference 1n any case

We arrive agam at the conclusion that “induction” 1s a name for
the complex of methods by which a given case 1s determined to be
representative, a funcuon that 1s expressed 1n 1ts being a specimen
or sample case” The problem of inductive inquiry, and the pre-
caurions that have to be observed i conducting it, all have to do
with ascertamming that the given case 5 representative, or 15 a sample
or specimen  There 1s no doubt that semre cases, several or many,
have to be examined 1n the course of nquiry this 1s necessarly

® The same crineism applies when the inference 15 said to hold of all “symular”
cases, the quesnon of similanty being the poinr at issue

"The words “specimen” and “sample” are not exact equivalents The differ-

ence m therr meanings will be considered Inter  For the purpose of the present
pom, they are, however, taken as sufficiently synonymous
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mvolved m the functuion of companison-contrast within mquiry
Bur the validity of the mferred conclusion does not depend upon
therr number  On the contrary, the survey and operauonal com-
parison of several cases 1s strictly instrumental to determimanion of
what actually takes place mn any one case The moment any one
case 1s determined to be such that 1t 1s an exemplary representative,
the problem min hand is solved It 1s customary to infer from
examples and illustrations, from what Peirce calls dgrams or
“icons 7 That course has been frequently followed in the course
of previous discussions  But 1t should be clear without argument
that the entire value of such a mode of inference depends upon
whether or not the case 15 genuinely exemplary and illustrative
If this pomnt 15 here again emphasized, 1t 15 because the 1ssue n-
volved 15 decisive as to the nature of inductive procedure

3 Up to this point, the current view that the object of scien-
tific inquiry 1s establishment of general principles and laws, factuaal
and conceptual, has been taken for granted, since there 15 no
doubt that insttution of such generalizations 1s an integral part of
the work of the natural sciences But it 1s often further racitly
assumed or expressly declared that instuturion of generalizations
exhausts the work of science  This statement denies to science any
part in determination of propositions referring to singulars as such
It 1s admitted, of course, that propositions about singulars as of a
kind are required 1n order ro reach a generalization, and also that
any proposed generalization must be rtested by ascertaming
whether observanon of singular occurrences yields results agree-
mg with its requirements But when the generalization 1s once
reached, it 15 assumed that singular proposiions have served thei
whole logical purpose  This assumption 1s equivalent to demial that
use of a generalization to derermine singulars has scienufic purport
It 1s, of course, recognized that generalizations are so employed, for
example, by engineers and medical men  Bur this use 15 regarded
as extra-scientific or merely “practical” This mode of concep-
tion both reflects and supports the mvidious distnction between
theory and practice, the alleged difference being expressed n a
fixed logical difference berween “pure” and “applied” sciences.

I shall not dwell here upon the fact that the mvidious distinc-
tion i question 1s wholly an inheritance from a concepuon of
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logical method and forms which was appropriate to ancient cos-
mology, and which 1s now abandoned 1n the practice of science
Nor shall I do more than suggest its arbitrary character, since there
15 no way m which the procedures used by the competent enginecr
or physician m solving problems of determmation of singular
cases logically differ from the procedures used by another group of
men 1 establishing generalizations® The pomnt to be noted here
i thar this conception rules out of the domamn of science many
subjects thar are ordinarily termed sciences  History, for example,
15 to a very large extent concerned with establishing what hap-
pened at a given time and place The quesnon 15 not so much
whether or not history 1n the large 15 a science, or even whether or
not 1t 15 capable of becoming a science It 1s whether the pro-
cedures employed by historians are precluded from having scienufic
quality The fact that the doctrine criticized logically mvolves
this denial 1s at least a comment upon 1t which demands considera-
tion The question of the scienufic status of history 15, however,
the subject of so much controversy that this example may not seem
convincing  \What, then, about geology and the biological
sciences® The question does not involve slurring over the m-
portance of generalization 1n these fields It calls artention to the
fact that these sciences are largely occupied with determimation of
singulars, and that generalizations do not merely grow out of de-
termunation of singulars but that they constantly function in
further interpretation of singulars

The fact seems to be that uncritical adherence to Aristotelian
conceptions has combined with the prestige of physics, especally
of mathematical physics, to generate the conceprion that physics
15 not only the most advanced form of scientific inquiry (which i
undemably 15), but that it alone 15 scientific 1n nature  From a
popular standpoint, application of physcal generalizatuons, as n
the technologies of the electric and chamical engincer and 1n the
methods used by “medical science” (if the term be allowed), ap-
peal chiefly because of their pracucal consequences  But from a
logical standpoint the applications are integral parts of the verifica-
tion of the generalizations themselves The drainage of swamps
where anopheles mosquitoes breed 15 prized because 1t helps to

®Sce on this pomnt, K Darrow, The Sctentific Renassance, Chap 1
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eliminate malaria  But from the scientific standpomt 1t 1s an ex-
periment which confirms a theory In general, wide social ap-
plication of the results of physics and chemustry provides added
test and security for conclusions reached

The 1ssue involved 1s a far-reaching one  Dogmatic restriction
of science to generalizations compels denal of scientific traits and
value to every form of practuce It oblterates, logically, the
cnormous difference that exists berween activities that are routrine
and those thar are itelligent, berween action dictated by caprice
and the conduct of arts that embody technologies and techmiques
expressing systematically tested ideas Even more to the point 1s
the fact that it involves logical suicide of the sciences with respect
cven to generalizations For there 1s no ground whatever upon
which a logical line can be drawn berween the operations and
techniques of experimentation m the narural sciences and the
same operations and techniques employed for disunctively pracucal
ends Nothmng so fatal to science can be mmagined as elimmation
of expenimentation, and experimenration 15 a form of domng and
malung  Application of conceptions and hypotheses to existential
marters through the medium of doing and making 1s an mormnsic
constituent of scientific method No hard and fast line can be
drawn between such forms of “practical” acuvity and those which
apply their conclusions to humane social ends without involving
disastrous consequences to sclence In 1ts narrower sense

4 Some of the topics discussed m this chapter may seem
somewhat remote from the topic of induction If so, the sceming
1s superficial  For in the present state of logical doctrine the
theory of mduction 1s basically compromused by erroneous con-
ceptions proceeding from two sources  On the one hand, there 15
the influence of a logic that was formulated before the rise of
modern sctence, and on the other hand, there 15 the mfluence of thec
empiristic logic that endeavored to make logical theory correspond
to the procedures of modern science The two influences com-
bined to support the conception that induction 1s a process which
infers from what happens i some observed cases to what happens
1 all cases, unobserved as well as observed When these theories
are critically analyzed, the sole element of truth in them 1s found
to be the fact that all inference involves extension beyond the
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scope of already observed objects Interpretation of this un-
deniable fact by both theories ignores the outstanding fact of
scientific inducuve mference —namely, controlled reconsurtution
of the singulars which are the ground of generalizations This
reconstitution 1s so effected as to determme what goes on
m the way of interaction mn a smgular case Inference from ome
to all 1s completely and exclusively determined by prior experi-
mental operations through which the oze has been determined to
be an exemplary specimen of an order of interactions or of func-
tional correlations of variations This order, when 1t 1s ascertained,
ts the generalization  As far as the order of variations 1s such as to
be 1ncluded within a more extensive order of changes, the resulr 1s
a generalizauon 1n terms of a relation of kinds, since the interactions
in question determine the obscrvable characteristics which 1 their
conjunction describe kinds ~ As far as the order of mnteractions 1s
abstracted, 1t 1s capable of apprehension by means of development
of the symbols formmg an if-then unmiversal proposition m dis-
course The outcome 1s generalization m the form of a non-
exsstential law or principle, which through execution of the opera-
tions 1t formulates organizes existential marerial

The common logical source of both forms of generalization, the
generic and the abstract umwversal, 15 another instance of their
conjugate relationship The fundamental defect of traditional
cmpiristic logic 1s 1ts faillure to recognize the necessity of abstract
hypotheses, mvolving deducuve relacions of propositions, for con-
trol of the operations by which the singulars are mstruted that
sustain the evidential-testing burden The nherent defects of the
traditional (formally rauonalistic) theory are (1) its failure to
recogmze that the procedures of expermmental science transform
the singulars from which inductive gencralization proceeds, and
(2) 1ts failure to recognize the strictly instrumental relation born
by hypothesis to experimental determination of singulars

The ntegral role of determination of modes of mteraction 1
scientific method 1nvolves processes to which the name causation
1s applied The disunguishing observable traits which determine
a proposition that ths 15 one of specified kind, and the proposition
that the kind 1s included with other kinds in a more extensive kind,
provide warranted grounds for these conclusions only as the evi-
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dential marks 1n question are actualizations of potennalities that
are constituted by modes of interacion The mode or way of
mteraction as such, when taken as an abstract possibility, forms the
content of a umversal proposition, of an hyporthesis

Exposition of this theme 1n terms of causation 1s the subject of
the ensumng chapter Very shght acquaintance with the topic of
induction 1s needed to appreciate the fundamental role which the
conception of causation has occupied mn the theories which have
given mterpretations of inducuve nference  Since the rime of Mull
and earlier, the problem of the nature of causation has been bound
up, however, with all sorts of traditional metaphysical and episte-
mological 1ssucs  The considerarions adduced 1 this chapter will
enable us to disregard most of these issues  For acknow ledgment of
the central place of interactions, himits discussion of the category
of causation to the logical function performed by the conception
of mteractions



CHAPTER XXII

SCIENTIFIC LAWS—
CAUSATION AND SEQUENCES

I Introductory The Nature of Laws Since the time of Mull,
the view that scientific laws are formulations of umform and un-
conditional sequences of events has been generally adopted  Mill
has also been followed in defining causauon 1n terms of such
sequences. The adoprion of these positions does not, however,
imply general acceptance of Mill's particular interpretation  On
the contrary, critics of his view have no difficulty in showing that
the very concepuon of uncondioned or necessary sequence 1s
fundamenually mncompauble with his conceprion that singulars as
such are the ground and content of all general propositions, or,
more generally, that the necessity or mvariable connecrion that 1s
postulated 1s ncompatible wirth the relation that holds berween siz-
gulars  Smce Mill himself had acknowledged char determination of
strict umiformity of sequence 1s ulnmately dependent upon, or even
identical with, determination of its uncondirional nature, it 1s clear
that the concepuion of laws as causal, and of causation as uncondi-
tioned sequence, requires, when 1t 1s accepted, a very different
logical foundation from that provided by Mull

Much ingenuity has been expended mn attempts to show how,
upon the basis of logical conceptions different from those of Mull,
the 1dea of umformity n sequemce of events may be united
with that of unconditionality Bur 1t does not follow from the
vahidity of the criticism directed against Mull’s doctrine thar the
one offered n 1ts place 1s valid, or thart 1t 1n turn 1s free from con-
rradiction  On the contrary, little analysis 1s needed to show that
the conception of a necessary (or unconditional) existential se-
quence of events (and any sequence of temporal events 1s ex-
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istential by description) stands i contradiction to other funda-
mental logical principles usually accepted For 1t 1s recognized
on all hands that only umiversal propositions, which are non-
ewstential in content, are necessary, and that any proposition hav-
ing contents of direct existenual reference are I and O proposi-
uons, nerther umversal nor necessary

Yet 1t 15 evident that certain constituents of the view criticized
are sound when taken severally Necessary universal propositions
are mvolved 1 scienufic method, nor can it be demed chat de-
rermnation of an ewstential sequence 15 indispensable 1n many n-
quuries, as, for example, i the cases of malaria and dew discussed
i the previous chapter It 1s also evident thar there 1s some sort of
logical relation between a umversal proposition, consisung of
mterrelated abstract characrers, and valid determunavion of an
ordered sequence Bur it 15 just as evident that there 1s logical
distinction between the two kinds of propositions  For the latter
1s exustential, and as will appear 1n the sequel, ulumately mdrzdual
in reference, while the former 1s abstract The doctrine cniticized
thus involves a contradiction within 1self The functional force
of the proposiions whose contents are necessarily related to each
other (functional mn determining an ewstential sequence), 1s mis-
talcenly ascribed to the sequence it serves to derermine, as if it
were the content of the law, while to the sequence in turn 1s
ascribed the necessary relational property which belongs only to
the abstract i#f-then hypotherical universal proposition, by which
1t 18 1nsticuted

The source of the logical confusion has been poimnted out re-
ptatedly It occurs because generalizations of the generic and
umversal form are 1dentified with each other Ler us take a typical
saientific example  There are fundamental propositions in physics
in which cume, distance and mass are interrelated with one an-
other The propositions which formulate these interrelations are
equations and other mathemarical functions They purport to
state necessary relations of abstract characters, and so they are
non-existential 1n content The meanings of T, L, and M are de-
termmed m and by defimuion  As so determined, they are devoid
of materal traits of date, place and mass Inquiries into actual
changes and correlations of change have, on the other hand, con-
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tents of direct existential import  They are concerned with con-
crete spatial-temporal courses of events The very heart of
scientific inquiry 1s thus to mamtain the distinction and the func-
tional relation (correspondence) of the two logical types of prop-
osiions mentioned—a statement m which “and” has “multiplica-
uve” force. The fallacy vitating the view that sciennfic laws are
formulations of uniform unconditioned sequences of change arises
from talung the function of the universal proposimon as if 1t were
part of the structural content of the evistential propositions

Neither a factual generalization as a law, nor a hypothetical
untversal as a law, has a sequence of events for its subject-matter
A law as a factual gencralization has a set of interactions for 1ts
content These ways of interaction are selected, affirmatively and
negatively, in any given case, so that they will have as ther
potential consequences the traits which inclusively and exclusively
determine a relanion of kinds to one another In logical 1deal they
are conjunctively so extensive i scope that any singular event that
occurs can be determined to be of a specified kind, while the re-
lation of this kind to other kinds 1s such that extensive inference 1s
possible  For example, the conceptions of densiry, specific graviry,
pomnt of liquefaction, change to gaseous and solid state, ctc etc,
are deternuned, one by one for, say, each and cvery metal 1n
terms of some nteraction of condinions  These different modes of
action are then so related to one another as to determine the con-
jomnt sct of properues which respecuvely determme the kinds #m,
lead, silver, won, etc An abstract or universal 7f-then law, on the
other hand, has for 1ts subject-matter an interrelation of characters
such thar they arc integral members of a comprehensive system of
mterrelated characters  Ordered discourse, or “deduction,” 1s then
possible

It 15 unwversally recognized 1n the context of discussion of some
topics that the relarion berween the ancecedent and the consequent
clauses of a untversal proposition 1s strictly formal It 1s not so
commonly recogmized, at least in explicit statement, that with
respect to such propositions m the natural sciences—as mn mathe-
matical physics—the contents of each such proposition are de-
termined by reference to the availability and force of the proposi-
tion 1n a system of related propositions  In this way, comprehen-
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sive transivity 1n theoretical 1deal is a relanional property of every
such proposition, so that from the more basic propositions (e g,
those regarding the relations of T, L, and M) propositions of less
comprehensive scope of applicability may be derived They are
then applicable to the problems set by concrete existential changes
m a way n which the umversal propositions of more compre-
hensive scope are not applicable.

Il “Causal Laws” The term “causal laws” 15, accordingly, in
spite of 1ts general use, a figure of speech It is a case of meronymy
mn which a law 15 designated not 1n terms of 1ts own content but 1n
rerms of consequences of execution of 1ts function By use of such
a figure of speech, a rod of metal 15 called a lever, a particular
arrangement of a piece of wood and metal 1s called a hammer, a
visible white material phenomenon 15 called sugar, etc, etc  As
has been previously noted, even the objects of common sense
experience are habitually designated i terms of the potental
consequences of their famihar imteractions with other things
Common sense, however, 15 given to ascribing these consequences
to some “power” mherent 1n the things themselves (an ingredient
of the popular notion of substance), and ro ignoring mteraction
with other things as the determiming factor  Since laws are ex-
pressly formulated as means to consequences (respectvely, ma-
terial and procedural means), no harm need necessarily result
from describmg them m rerms of the existential temporal-spatial
orders of sequence-coexistence, which are consututed by their
operational applicanion  But basic confusion has arisen, and 1s
bound to anise, mn logical theory when the existential orders so
dctermined are taken to be literal constituents of the laws them-
selves—something which happens when they are not only called
causal laws bur are raken to be formulations of regular sequences

I Thke Import of Sequential Linkage of Changes The de-
termination of ‘“causal” linkage between any two events is not
final nor logically complete It 1s a means of instituting, 1n connec-
tion with determinanion of other sumilar Iinkages, a single unique
contmuous history  As a result of scienufic inquiry, events that
had previously been experienced as separate and independent be-
come mtegral constituents of one and the same conunuous occur-
rence This latter determunation, then, constitutes the resolved -
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dividual qualitative situation which 1s the final, or terminal, con-
clusion When this institution of an individual situation which 1s
temporally and coexistennally continuous 1s arramed, the concep-
tion of causation has served its purpose and drops out Reference
to causation recurs only when there are grounds for doubt as to
whether the spano-temporal linkage 1n the case of some set of
events 1s such as 1n fact constitutes an existential continuum

A building 15 burnt  In direct experience, as then and there
constituted, this 1s an 1solated event  The problem 1s to connect
it with other events so thac 1t becomes an 1ntegral part of a more
extensive history  Commion sense takes the problem to be resolved
by reference to an “antecedent” event, say, being set afire by some
one for revenge or for surance money, or by a match carelessly
dropped, erc  Science resolves rhe gross qualirative events taken
by common sense as being sufficient for explanation nto a sct of in-
teractions, each one of which 1s so minute that 1t 15 capable of
unmmg with others to form a continuous coexistential-sequential
whole without gaps and mterruptions  With respect to generaliza-
tion, mquiry 15 content, therefore, to rest when 1t has deternuned
specific modes of interaction and the universal formulae by means
of which they may be related to one another For example,
generalizations are reached regarding the gravity, density, fusing
pownt of a meral, such as are found 1n the scientific description of
each kund They then serve, when needed, to 1dentify and de-
marcate a grwen substance as a meral of such and such a speaific
lund  On the side of universal propositions, gravity, heat and hight
are defined 1n terms of contents such that thewr relations are so
formulated that deduction 1s possible

The application of these generalizations 1s then left to be made
when special condinions call for the determination of special
existent phenomena  The general determmations have, indeed,
been insuruted with reference to avaiability when an occasion
actually offers imself What 1s added to this statement 1n the
present context 1s that when so applied they determimne munute and
measured singulars such that they are capable of being linked to-
gether to form a continuum which 15 spatially and temporally an
extenswe mdivdual qualitatrve umty  The very fact that gener-
alizaoons of both forms are so expressly determined with reference
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to therr capacity to perform this function, 1s the reason why the
function gets so integrated mto che content that its presence 1s
taken for granted and then ignored—resulting finally in the com-
plete separation of “theory” and “practice

This formal considerauion will be made more concrete by an
example A man 1s found dead under such unusual circumstances
as to create suspicion, doubt and inquiry  Was 1r a case of murder,
accident or smcide? The problem 1s one of detcrmining traits
which will enable the phenomenon 1n question to be securely re-
ferred to a dererminate kund. The only way in which to discover
and adjudge traics that will be suficiently differenaal as to fix the
kind 15, as we ordmarily say, to find out “the cause” of the death
in question Whatever else the word “cause” may or may not
mean n this context, 1t at least mvolves talung the event out of the
solaton m which 1t first presented 1self, so as to lmk 1t up
with other events As analyucally transformed, 1t 15 then one
consticuent m a much more extensive spread of events When at
1s so wed up, the “mystery” which onginally surrounded 1t 1s
dissipated  What 1s mvolved 1 the mqury thar instcutes the
required linkages?

1 In the first place, there 15 the thorough examination of the
dead body and 15 surrounding condions  This mvestgation,
while strictly observational, 1s directed by the conceptions and
techniques which the science and arts of the period make available
That these observations are directed with a view to discovering
traits which are differential with respect to possible kinds of death,
sudden natural death, death by sweide, by murder, by accident,
becomes practically a matter of established routmes From the
logical standpoint, they mvolve a set of disjunctive propositions,
theoretically exhaustive, while the formulation of each disjunctive
proposttion takes the form of an #f-then hypothests Then each
hypothesis 15 developed in ordered discourse, eg, “If natural
death, then such and such related consequences” Examination
of ewxsung condimons then occurs to ascertam whether the
theorerically deduced consequences are or are not actually present

2. The resulting proposition as to the kind of death does not
solve the problem with respect to which inquiries are msuruted It
rather formulates 1t 1 a form that instigates and conditions further
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mquiry  Suppose the proposition is “This 1s a case of death by
violence inflicted by some other person ”  The proposition m-
stead of beng final and complete 15 an intiation of inquines
to discover the guilty person and the conditions under which he
commutted the crime The last consideration forms what 1s usually
called “motive”, 1t provides the differenual traits for deciding of
what lund 15 the homicide 1n question killing 1n self-defense, 1n a
fit of passion, by premeditated purpose, etc. Determination of 1ts
specific kind then determimes the further existential consequences
m accordance with the exisung system of legal conceptions as
rules of action —death, confinement 1n prison, release, etc

The object 1n lisung these various phases of the mquiry 1s to
bring out the logical forcc of the obvious fact that the mvestga-
tion undertaken extends 1rs scope far beyond examination of the
dead body and 1ts immediately surrounding condinions For the
necessity of msututing such vestigations as ascertamn the dead
man’s previous state of health, his movements during the period
prior to the ime at which his death 1s fixed, hus relations with other
persons, such as his enemues, the persons who would benefit by his
death, the antecedent activities of other persons to whom suspicion
poumnts, etc, 15 that the necessity proves the mcomplete and parual
logical status of the inferential propositions made regarding the
kmd of death that has occurred Srared mn posiuve terms, this
determination 1s a condition of further mquiries that relate the facts
that have been ascertained with a set of other connected facts so
that the resulung complex of related events forms an individual
spatial-temporal continuum

It remains to indicate the bearings of these considerations upon
the concepuion of causation as 1t operates m scientific inquiry A
common concepuon, derived from loose common sense beliefs, 1s
that an event can be picked out as the antecedent of the event 1n
question, and that this antecedent 1s 1ts cause For example, 1t
would be said that the antecedent of the death of the murdered
person 1s a shot fired from a revolver by another person But
examimation shows that this event 1s not temporally antecedent,
leaving out the matter of its being the antecedent For the mere
firing of the shot 1s not sufficiently close in temporal sequence to
be a “cause” of death A shot may have mussed the man entirely
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Only a bullet which actually enters some vatal part of the organism
m such a way that the organic processes cease to function 1s
“causally” connected with the occurrence of death Such an event
1s not an antecedent of the event of dying, because it 1s an mregral
constituent of that event

The inrellectual processes by which the common sense concep-
tion of the cause of an event (as a selected ancecedent event) are
arrived at, may be described as follows The start 1s made with
the fact of death This phenomenon 1 1its percewved isolation
scts the problem of discovering its connection, spatial-remporal,
with other events The problem concerns an existential singu-
lar case, not the msurution of a generalization, although 1t
cannot be solved without the use of generalizations as means The
first step in determination of its conncctions 1s the discovery that a
buller entered some vital part of the orgamism and that the bullet
was shot by another person  So far, so good The analysis begins
to go astray when 1t 15 overlooked that such determinations form
the content of an event that then takes the place in mquiry of the
gross cvent origmally observed The latter 1s now described n
terms of a set of interactions mto which the event of dying, as
oniginally perceived, has been analytically resolved.

Analyys mto these 1nteractions 1s effected by means of applica-
tions of certamn generalized conceptions which are conclusions of
prior inquiries, such as conceptions, on one side, of physical laws
of veloaty etc, regarding the bullet, and, on the other side stand-
ardized conceptions regarding physiological processcs  These
generalizations are about contents of traits and characters that are
logically related to one another. They are mot about temporal
sequences The event of the entrance of the bullet into, say, the
heart, 15 now a constituent element n the singular cvent of dying
undergomng 1nvestgation, not an antecedent of 1t

The doctrine that causation consists of a relation between an
antecedent and a consequent event 1s thus the result of a confused
mixture of ideas of two different orders There 1s the valid 1dea
that the gross event directly percewved can be understood only
through 1ts resolution nto minuter events (interactions) so that
some of the minuter events become constituent elements of a spatial-
temporal continuum  But, at the same time, dying 1s still treated
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as 1if 1t were a gross event consequent upon another gross event,
the firmg of a revolver The combination of these two incom-
patible conceptions yields the notion of a relation between an event
as the consequent and another evenr as the antecedent.

The confusion 1s then completed by the notion that the gen-
eralizations, by means of which the umque continuous evenr 1s
ascertaned, are formulations of some uniform sequence This
confusion of operational means of procedure with the existential
resulr of their application thus represents a mixture of the common
sense conception of causarion as a relation of two mdependent
events, and the scienufic resolution of whar happens mto a single
continuous event It does mark a refinement of the common scnse
notion But 1t retains 1ts nherent inconsistencies For there are
no such things as uniform sequences of events, while, on the other
side, when a generalized conjunction of charactenstics or char-
acters 1s subsututed for “events,” the property of sequenuality
15 eluninared

Before discussing this pomr further, something will be said about
the historical origin of the 1dea The fact that gross qualitative
objects (which are the objects of direct perception) are scparatcd
from one another by their singular qualitauve natures, led, when
philosophical reflection set in, to the feeling that something was
requred to bridge the gap between them The lLghung of a
match 1s over with, for example, before the burning match 1s ap-
plied to a piece of paper so that the paper begins to burn  The
burning match and the burning paper are rwo distince qualitanve
objects The concepuon of a force was mtroduced to get over the
difficulty constituted by this qualitative gap  The match was sup-
posed to have a certain calonfic power Similarly, a living body
was said to die because the viral spark, or some hife-giving forcc,
had fled Finally, forces were generalized The force of gravity
caused things to move downwards, that of levity caused them to
move upwards, the force of electricity caused rubbed pieces of
amber to attract pieces of paper, the force of magneusm enabled a
magnet 1o artract wron, etc  The 1dea of forces 1s ndeed so deeply
embedded 1n popular cultural beliefs that it 1s needless to give ex-
amples

The intellectual source of the 1dea 1s thar already stated Evenrs
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are first observed as successive, the succession by its every qual-
tauve nature mvolves an imterval or gap  Something outside
the events 1s then mvoked to explain the fact that the events al-
though mndependent are nevertheless connected The tume came
when 1t was seen that forces by definition are such as to be n-
capable of experimental observauion They were then ruled our
of science along with other “occult” qualities and forms—of which
they were perhaps the most conspicuous example Then there
grew up a hybrid notion which took from common sense the idea
of succession and from science the 1dea of mnvariability of conjunc-
ton To all appearance, the sausfacuon obtamed by gerung nid of
the unwelcome and unscientfic notion of forces sufficed to pro-
tect the new 1dcas of laws as mnvariable sequences from the other-
wise obvious criicism that the contents which are mvarably
related 1n a law are not events, and that their relation 1s not one of
sequence Once the 1dea was formulated (in scepucal reference
by Hume and with constructive intent by Mill), it was accepted as
a marter of course as the next thing o a self-evident rruch

There are reasons for supposing that the idea that scientific laws
are formulatons of invariable sequences 1s i considerable part the
product of the attempt to revise i mportant respects the common
sense use of the conception of causation without, however, aban-
donmg the conception underlymmg this use Common sense
abounds m such beliefs as “A good rain will cause the seeds that
have been planted to grow”, “Warer quenches thirst”, “Heating
wron causes 1t to be more malleable”, and so on indefinitely  Some of
these popular beliefs, such as that changes of phases of the moon
causc changes 1n vegerable growth, are now relegated to the cate-
gory of supcrstions  But there are many orhers constantly
depended upon 1 practical activines  Such “generalizations” are
of the nature of formulations of habitual expecrauons, they are of
the sort nto which Hume resolved the entire conception of causa-
tion As formulations of expectations they do concern a relation
of succession berween antecedent and subsequent events Bur
the formulation of an expectation, no matter how practically
useful nor how often confirmed, 1s not of che order of a law
From the standpomnt of scienufic inquiry, these expectations are
but maternal of problems  Why 1s 1t and how 1s 1t, for example,
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that they can be depended upon mn practice? The answer can be
given only m objecuve terms that ground the expectations  The
statement of a habit of action has to be transposed 1nto a statement
of a relation of objective subject-marrers

Take such a non-scientific belief a4 15 expressed 1n the proposi-
tion “Taking arsenic mto the system causes death” In linguistic
form 1t 1s a generalizauon and 1t 15 about a sequence that 1s
taken to be at least farrly uniform  But scientific mquiry pro-
ceeds by mtroducing quahfications  The amount of arsemic
taken has to be specified, the dose of arsenic has to be of suffi-
cient quantity  The conditions of the system into which 1t 1s taken
have to be determined For some persons by repeatedly taking
small doses 1n ncreasmg amounts become wmmune to doses that
would be fatal to other persons The presence or absence of
“counteracting conditions” has to be taken mto account, since, for
example, death may not follow 1f an antidote be taken

The proposition that results when inquiry 1s carried only to this
pomnt 1s not of a uniform sequence, but 15 of some such form as
“Taking arsenuc 1nto the system under certain conditions tends to
produce death” There 1s still a statement of a problem rather
than a final scientiic conclusion The business of scientific
inquiry 1n solving the problem 1s to discover existential grounds or
reasons that warrant the propositions so far made Their derermu-
nation effects a radical change in the content and form of the
propositions that constitute statement of a problem The change
from the popular belief and the parnal scienafic proposition to a
determined scienufic generalization 1s not just a matter of taking
away certain elemsnts and adding on others It mvolves msticu-
tion of existential material of a new rype In this change, gross
qualitauive events and immediarely observed qualities such as form
the content of the i1deas of arsenic and of death are transformed
into a decerminate set of mteractions The result 1s a law, and the
law states a relation of trawts that describe a specified kind  These
traits are logically compunctwe-dispmctive  There 15 no element
of sequence 1n their relanons to one another  The conception that
a law 15 a formularion of a uniform (or nvariable) sequence seems,
accordingly, to be an attempt to retain some elements of the popu-
lar conception m combination with some elements of the scientific
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conception, without raking account of the radical transformation
wrought by the scienufic formulation 1n the material of the popu-
lar belief

Determination of the interactions which yield the traits that
constitute the non-temporal conjuncuon forming the scientific con-
cepuon 1s effected, moreover, through experimentation It would
require several pages in a treatise on chemustry to set forth the ex-
periments, with the apparatus and techniques that are involved,
which are required in order to warrant the conjunctive-disjunctive
set of traits which are the content of the scientfic generalization
Now experments that msnrute the required set of related traits
are dependent upon hy potheses formulated m tf-then propositions
It would require a chapter or chapters 1 a chemical treatise to set
forth explicitly the conceptions and mterrelations of conceptions
that are dircetdly ind indirectly mvolved m the conduct of the
experiments by which the law or generalization 1n question 1s
warrantably arrnved at It 18 hardly necessary to add thac the
content of these hypotherical propoutions, as physical laws, does
not mclude any reference o sequences  For they state a relation
of characters, preferably in mathematical equauons While the
lacter have ultimate existential reference, through the possible
operations they direct, they are non-existenual (and hence non-
temporal} m thetr contcnt

In spite of what has been said, the notion that a scienufic law 1s
about a sequence will probably persist in the minds of many read-
ers It may be objected, for evample, that the theory presented
goes contrary to the fact, since causal sequences are found I
scientific propositions about natural events  For example (to de-
velop the objection), i a case in which pononing 1s suspected,
symptomatic traits are looked for which are indicative of the ac-
tion of some powon, say arsenic  If the trairs are found, then
further mquiries are undertaken m ordcr to determine a defimte
sequential order—such as an antecedent purchase of arsenic and an
anteccdent opportunity for some one to adnunster a dose of 1t
The final conclusion 15 validated, 1t will be said, in just the degree
m which a close sequential order of events 1s established

Now what has been smud m no way contravenes the facts here
stated  On the contrary, 1t 15 the only view that provides a con-



454 THE LOGIC OF SCIENTIFIC METHOD

wstent logical interpretation of them, as well as having power
to indicare the exact place at which and the way in which sequential
determmations do enter 1in and funcuon  For the mstance cited
concerns a smgular event, and the event 15 umque In 1S singu-
lanity, occurring at one and only one time and place, so that,
at any rate, there 15 no recurrence i the event in 1ts singu-
lanity  Moreover, not only are no two deaths by arsenic poisoning
identical m time and place of occurrence, but there are always
spectfic qualities m which they differ Laws (of both types) are
mstrumenta] in determination of the sequences that, as established
in mquury, form the content of the sacnofic account of what hap-
pened in the singular case  But the laws, while they are necessary
means of determining sequences m given smgular cases, are not of
sequential contents, and the singular events deternuned by them
are not recurrent

What recurs 15 the kmd of event, say, death as an mcluding kind
of deaths by powsoning, by assassination, from typhoid fever, ctc,
as subkinds The view that 1s being criticized attempts to meer
the facts of the sirnation by saying 1t 15 truc that events do not
recur but only certain traits or features, and hence the sequence
which 1s affirmed to constitute the law holds between these traits
or features The element of constancy 1v certamly undemable
Otherwise, there would be no such conjuncoion of traits as de-
scribes a kind  But the more the soundness of this affirmation of
constancy 1s admutted (or msisted upon) the clearer 1t becomes that
the umiform or constanrt relation 1 question 15 not a temporal and
sequental one  For the traits are logically, not temporally, con-
jomed They are sclected and ordered (related to one another)
by means of the operations that resolve a gross qualitanive occur-
rence mto a definite set of interactions  The law or generalization
that expresses the conjunction of trairs determined by these mter-
actions contains no temporal and a fortior: no sequential relations

The statement made above abour sequences was to the effect
that laws, whether of traits determmng a kind or of characters
an if-then formula, are mstrumentalines i determining, through
operations they prescribe and direct, the ordered sequences into

! The fallacy 15 thar previously noted confusion of constancy of evidential
funcoion with evistenual recurrence
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which gross qualitative events are resolved It was also mtimated
that this resolution explans the actual locus and function of the
so-called causal sequences Before considerng this pomt, I shall,
however, 1llustrate the logical conditions that are involved m for-
mulation of a lJaw by consideration of another mnstanual case, that
of the observed succession of days and mights Their succession
comes as near to bemng invanable as can possibly occur in the case
of gross events  Yet cven if one event was taken to be the “cause”
of the other by the members of some savage tribe, as soon as scien-
ufic attempts to mnterpret the succession began, the succession was
taken to set a problem, not as providing the content of a law  The
Ptolemaic theory was based upon taking the percerved fixity of the
carth and the movement of the sun as the ground for imnference
The theory then explamned the succession of days and mghts n
terms of the relations to each other of the general characrers of
revolution and stinonariness It was a law of successive events
only 1n the sense that 1t was a law for them—not 1n the sense that
the succession provided 1ts content  The Copernican theory also
took succession as a problem  (including, however, a greater
variety of successions along with that of day ind mighe and the
successive positions of the sun during the solar year, etc ), as the
problemarzc subject-matter under mvesugation It sought for a
generalization that would cover all the planets and the successive
positions of their satellies, as well as a variety of other observed
successions  The astronomucal laws that resulted apphed to an
enormous variety of kinds of successions, including many chat
were observed only because of the ncw order of conceptions  The
laws, on the side of hypothcucals, were stated, as by Newton, 1n
the form of equanions, free from elements 1n temporal successton
On the facrual or generic side laws consisted of conjunct traits of
extension 1n tme and space, which were themsclves conceived not
as changes but as means of determining the relanions of actual
changes The Newtoman formula of gravitation comprehended
the Copernican conceptions and the laws of Kepler in a more com-
prchensive theory

Analysis from any pomt of view of the nature of the laws of
science bears out the conclusion that they are means, through the
media respectively of operations of reasoning (discourse) and of
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observation, for determming existential (spatual-temporal) connec-
tion of concrete materials in such a way thar the latter constitute
a coherent individualized situation  The functional nature of laws
1s recognized mn a partial way when 1t 15 said they are means of
prediction  But they are means of prediction only as far as they
operate as means of production of a given situanion, through trans-
formations of antecedent problematic material brought about by
the operations to which they give direction A prediction, say, of
an eclipse, 15 1tself an zf-zhen proposition  If certam operations are
performed, then certain phenomena having detcrmimate properties
will be observed Its hypothetical character shows that it 1 not
final and complete but ntermediate and nstramental  This state-
ment does not mean that the event that 1 describable, 1f it be
known, as an eclipse, happens because of the exccution of the
operations  Its bare occurrence 1s not the issue W hat 1s predicted
1s that a phenomenon marked by cerramn speaified traws will be
observable at a given ume and place  The predicuon 1s not, then,
a completely warranted propositon untl the requircd operations
are performed and are found to have as their consequence the ob-
served material whose occurrence has been predicted -

Another pomnt of view from which the problem may be ap-
proached 1s that of the “plurality of causes” Decaths, as gross
qualitauve events, have many antecedents or “causes” But no
given death 1n the concrete can have a plurality of possible causes,
while, mn the case of doubt, a plurality of hypotheses assists m de-
termumng what the single sequenual continuum 15 of which 115 a
part  Nor do the laws which respectively describe the kind death
and which defins, through an mterrelation of abstract characters,
what death 15 m the abstract vary, as far as they are vahd, from
ume to time and from place to plaice The conjunct traits which
have been used to describe death and 1ts sub-kinds have changed
historically, as science advances they may be expected to change
m the future Bur the change 1s made for the sake of obtaming
a set of characters that will be applicable without change The

?“Prediction 1 science involves a specificioon of what steps to take 1f we
wish to observe a regulanty of nature Predicung where a planet will be
10 a4 cormam dﬂ[E 15 Equl\a]en[ T prescrlbmg “hl:re to put 1 [ElCSLUpC at a

parucular time if we wish ro see it It 15, cherefore, a recipe for correct con-
duct™ Hogben, Retreat from Reason, p 49, aalics not in ongmal teat
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same statement holds of the defimtion of death m the abstract

Mudl’s statement that “It 1s not true that one effect must be
connected with only one condition, or assemblage of conditions,”
holds when, and only when, “death” 1s taken at large, as a blanlket
term  There 15 no actual case of dymg which 1s of this vague
nature  On the conceprual side, the aim of scienufic method 15 to
arrive at a comprehensive conjuncuve-disjunctive system of re-
lated kinds such that 1t may be determined of just what kind 1s any
given death This system constitutes a plurality of hypotheses
such that each hypothesis 15 a rule for the performance of specific
experimental observations  The consequences of all taken together
yield the summative and alternate logical traits which describe a
kind, posmvely and exclusively  The significance for logical
theory of “plurality of causes” 1s, then, the demonstration 1t af-
fords that the traits which are used to determinc a popular com-
mon sense kind are indeternunate, since they arisc from relatively
non-discriminative  operations  Such traits as the cossation of
breathing, the temperarure of the body, suffice to show that a
death has occurred They throw no light upon the kind of death
that has talken place

Scientfic mquiry proceeds by regarding the change in question
as a complex of interactions that are ascertamable, severally and 1n
their conjunction, by analytic experimental operations Traits
that are the differential consequences of these operations decide
the kind of death that has occurred The particular 1nclusive-
exclusive set of interactions involved 1s systematically related by
means of unversal propositions to other modes of mnteraction  If,
for example, this dying 1s inferred to be a case of typhoid fever,
the discovery of a cerramn bacillus as an interacung condition,
malies possible inference about preceding events of such a form
that inquiry 1s directed i a search for data confirmung the 1n-
ference The inference 1s possible because there 15 a generalization
mm which the presence of this bacillus 1n a human organism 1s re-
lated to 1ts presence i drinking water, milk, etc The conception
that this relation 15 a scquential one aruses, to repeat, from confu-
ston of the content of the generalization with the content of actual
existential histonies which are deternunable by 1ts operational use
The existential subject-matter to which the generalization 1s ap-
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plied 15 thereby comststuted a temporal historic contnuum, and
cvery such sequence 1s just what it mdridually 1s

IV Propositions of Ordered Sequences 1 return now to the
question of the actual locus and function of propositions about
ordered sequences 1f an ordered sequence 1s not the content of a
law or generalizanion, of what kind of a proposition 1s 1t the con-
tent®  The means of answering this question have, of course, been
sct forth m the previous discussion, and 1t only remains to assemble
them Ordcred sequences are the subject-marter of propositions
mn which the succession of gross qualitanve events 1s resolved into
the constituents of a smgle contmuous event It has not escaped the
notice of writers on the methods of phyueal mqury that expen-
mental inquiry resolves gross qualitauve changes, which are di-
rectly obscrved, into sets of very munute changes The theoretical
mterpretation of the fact noted has, however, been vitated by the
notion thar the effect of the resolution 1s simply to substitute a more
complete and much more accurate generalization regarding a
sequential order for the loose generalizations regarding causal se-
quences rhat are entertamed by common sense  The proper 1n-
terpretation 15, on the contrary, that the minute changes in queston
are such as, by mstrumental operational apphication of generaliza-
tons consisting of non-temporal relations of events, enable events
that are qualitauvely unlikke to become constituents of a single
continuous event

The quahtative unhkeness of gross observed events constitutes,
as was earlier pomnted out, an apparent gap berween them Such
generalizations about traits as are deternuned by conceptions of -
teraction provide the means for overcoming these gaps, and the
more mmute, or “‘elementary, the modes of interaction which are
ascertamned, the more complete 1s the elimination of gaps, and the
smoother are the singular (and ultimately) mdividual temporal-
spatia] ewistential continua that are the final outcomes of scientific
knowledge of events

These considerations jusufy the theoretical conclusion that
causation as ordered sequence 1s a logical category, 1n the sense
that 1t 1s an abstract concepuon of the indefimitely numerous exs-
rential sequences that are established in scientific nquiry —estab-
lished by means of the use of generalizanioned propositions as laws
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For when events are taken strictly existentually, there 1s no event
which 1s antecedent or ““cause” any more than 1t 1s consequent or
“effect ” Moreover, even when an event 15 taken to be an ante-
cedent or a consequent (an mnterpretation which 1s purely arbitrary
from an existential point of view m 1solauon from the procedures
of mnquiry), 1t has an indefinite number of antecedents and conse-
quents with which 1t 1s connected, since every event 1s existentially
connected with some other event without end Consequently, the
only possible conclusion upon the basis of an exstential or onto-
logical mrerpretation of causation 1s that everything n the unn erse
1s cause and effect of everything else—a conclusion which renders
the category completely worthless for scienufic purposes

The same point may be srated 1in other words by saying that
no event comes to us labelled “cause” or “effect” An event has
to be deliberately zaken ro be cause or effect  Such taking would
be purely arbitrary if there were not a parucular and differennal
problem to be solved  Given the problem of resolving a gross and
indeternunare succession of observed qualitative events nto a sin-
gle continuous history, there 13 sufficient and necessary ground for
taking one event as “effect” or consequent, and some other as an-
tecedent or “cause” For the former 15, for inquiry, the termnal
event of the history under determination and the larter 15 an mial
or intervening event in the same history  The events m question
are discriminatively selected from out of a total welter of events in
which there 15 no such thing as either an cxistential beginning or
an exwtential close  Livents as existences nuther begin nor cease
just because an inquirer 1s concerned with them The evidence 15
concluave thar the category of causation accrues to exwstencial
subject-matrer as a Jogical form when and because determimate
problems about such subject-matter are present The problems
can be solved only by methods thar select and order more elemen-
tary and munute changes as mteractons that constitute, m their
linkage with one another, a unique history with 1ts own beginning,
career and termination  While the category 1s logical, not
ontological, 1t 15 mot an arburary logical postulate’ For only
through 1ts use can antecedent ewistennal subject-matters be trans-

"The word “logical” 1s of course to be understoad in the sense of acerual
within mquury, not in an g priors or Kanuan sensc
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formed from a problematic 1nro a resolved unified siruanion  The
determination of a sequenual order of changes 1s the goal of every
scientific mvestigation that 15 occupied wich smgular phenomena
The msturution of just such temporal-spanal continuities 1s the
ultimate objecuve of any exstential mquiry When the objective
1s realized, there 15 judguient, as distinct from propositions as means
of attaining judgment

V' Causal Propositions 'What has just been said gives the clew
ro the kind of propositions that may properly be said to have
causational content in distinction from that of ordered temporal or
historical sequential events  For there 1s mvolved in what was
said the relation of means to consequences Proposiuions that deal
explicitly with subject-matters that are connected with one another
as means to consequences have a claim to be called causal proposi-
tions 1n a disunctive sense It 1s frequently poimnted out that com-
mon sense employs causation 1n a practical and prospective refer-
ence Every mteligent act ivolves selection of cerrain things
as means to other things as their consequences If iron 1s to be
worked 1t must be heated, if a room 1s to be illummated, a lamp 1s
lir or a button 1s pressed, if a fever 15 to be cured, a certamn treat-
ment 1s employed, and so on indefinitely  The intended conse-
quence 15 the effecr 1n relanon to which the means used arc
causatrve  In general, pracucal mquiry begins wich an end to be
accomplished and then searches for the means by which 1t may be
achieved The conception of effect 1s essentially teleological,
the cffect 15 the end to be reached, the differcntial means to be
cnployed constitute its cause when they are selected and brought
mto mteracuon with one another

The umporr of the causal relation as one of means-consequences
1 thus prospective  Once cstablished, 1t 15 employed rerrospec-
nvely If m order to kill a man, a bow and arrow are employed,
then, when a man 1s found dead with an arrow 1n his heart, death
15 called the effect and the shooung of the arrow the cause There
1s no need to repeat the analysis and criticisin that has already been
given  What may and should be noted 1s that in all mquiries 1n
which there 15 an end 1n view (consequences to be brought into
existence) there 15 a selective ordering of exssting conditions as
means, and, if the conditions of 1nquiry are satisfied, a detemmination
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of the end n terms of the means thar are available* If the name
“causal proposition” has any reference ar all, 1t 1s to propositions
of this kind

The theory about causal laws that has been criticized holds that
scientific propositions about causation differ from those just illus-
trated by having a strictly retrospective reference, and thus are
purely “theoreucal ™ That fact that experimentation enters into
determination of every warranted proposition 1s sufficient to prove
the mcorrectness of this view Doing and makmg are mvolved
The Iund of dong and making 1s that which determines means—
matcrial and procedural—of eftecting a prospective end, a unified
situation, as a consequence This unufied situation 15 the ultmate
(although not proximare) goal of every inqury Hence causal
proposiions (in the sense of propositions whose conrent 15 a
relation of conditions that are means to other conditions that are
conscquences) are mvolved i every competently conducted 1n-
qury To bring about, to produce, to make, to generate, 1s to
cffect, and that which serves this purpose 15 a cause 1 the only
legitimate existential sense of the word

It 1s true that retrospecuve survey 1s more explicit and more
extensive 1n scientific nquiry than m common scnse inquiries
However, the retrospective reference 1s present in the latter for
conditions can be estimated or adjudged in their capacity as means
only on the basts of what has taken place m the past It 1s also
truc that i the case of scientific propositions the prospective refer-
ence 15 the more extensive and, logically, the more explicit Tale,
far instance, the case of a generic proposition It 15 2 proposition
that has a form that enables 1t to be applied in every future oc-
casion of mquiry when certain conditions are ascertamed to be
present  Morcover, the propositions which result from its opera-
tional application have mherent logical import  For they are the
means by which the generic proposition 1n question 1s tested and,
whenever found nadequate, 15 revised and reformulated

In short, all propositions about policies to be pursued, ends to
be striven for, consequences to be reached are propositions about
subject-matters having the formal relation means-consequences,
and are, 1n the sense defined, causal propositions Propositions as

4 See, ante, pp 9-10, 1047
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to what 1t 1s better to observe and what concepuion 1t 15 better to
form and employ enter into the conduct of every mnquiry, more
scrupulously and extensively so 1n scientific inquiry than i those of
common sense They do not appear explculy, however, mn the
final conclusions But there are propositions which explicitly con-
cern this relaoon, and if the term “causal proposmons" has any
proper reference 1t 15 to such propositions  Causauion 1n any exis-
tential, non-categorial, sense is practical and teleological through
and through.

Conclusion  The view that the category of causation 1s logical,
that 1t 15 a funct onal means of regulaung existential inquiry, not
ontological and that all existential cases that can be termed causal are
“practuical”, 1s not a view that will receve ready acceprance Bur
there was a time when species and essences were also conceived to
be ontological There was a time when purpose or end was taken
to be an ontological property of Nature Agan, there was a
ume when swuplicity was thought to be an ordermg principle of
Nature Nothing n science happened save relief of inquiry from
mcubr when these nouons were so changed that they were
understood to be directive methodological principles of nquiry—
logical rather than ontological There 15 no risk mn predicung a
similar thing will happen with the conception of causation  Al-
ready difficultes have anisen 1n acrual scienufic findings which
have caused some persons to believe that the whole 1dea of con-
ception must be thrown overboard But this 15 2 mistake The
conclusion to be drawn 15 that the ontological interpretation 1s to
be abandoned Recogmuion of the value of the causal category as
a leading principle of existential inquiry 1s in fact confirmed, and
the theory of causation 1s brought 1nto consonance with sciennific
practicc The mstitution of qualitative individual existential situ-
anons consisting of ordered sequences and coexistences 15 the goal
of all emistential inquiry  “Causation” 1s a category that directs the
operations by which this goal 1s reached 1n the case of problematic
situations.



CHAPTER XXIII

SCIENTIFIC METHOD AND
SCIENTIFIC SUBJECT-MATTER

INCF CONCLUSTONS form a body of orgamzcd subject-matrer,

and since this body of subject-matter attains scientific stand-

g only because of the methods that are used n arriving

at them, the systems of facts and principles of which science ma-

terially consists should disclose properties that conform to condi-

tions imposed by the methods Examination of some of the maimn

features of natural science should, accordingly, provide a test of

the accounr that has been given of the logic of method Prelimi-

nary to a survey of subject-matter I shall summarize some of the

outstanding conclusions concerming method that have a direct
bearing on interpretation of scientific subject-matter

THF LOGICAL VERSUS EPISTLMOLOGICAL

1 The Sigmficance of Experunent The experimental phase of
method 15 an overt manifestation of the fact that mquiry effects
existential transformation of the ewistential material that mstigates
inquiry  Experimentation 1s not just a practical conventence nor
yet a means of modifying states of mind No other ground than
that of transformauon of a problematic situation nto a resolved
one, can be found for the necessary function exercised mnquiry
by experiment

1. Experiment 15 required mn order to institute the data which
warrant 1nferred proposiions  Without deliberate variation of
gwven existential conditions, the latter as given nether circum-
scribe nor describe the problem to be solved by mnquiry, nor
provide material that adequately tests any proposed solution Con-
sequently, 1t may be expected, even n advance of derailed con-
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sideration of actual scienufic subject-matter, that the latter will
have the distinctive properties that must mark data which are
prepared to serve as the ground of warranted systematic infer-
ences In other words, the subject-matter will necessarily be
marked by important differences from the subject-matter of any
direct perceptual field

2 Since conceptrions serve as the directive procedural means of
operations of experimentation, the system of ideas, conceptions
and categories constituting sciennific subject-matter will have the
characters that have rendered them capable of insttuting the opera-
rions by which matenal is discriminated and ordered  IHence, the
laws or principles constituting scientific subject-matter will have
a disunctive or differential character

3 Experimentatuon endeavors to elimmate from antecedently
given subject-matrer any and all matenal that is irrelevant to de-
termunation of the defimite problem which 1s involved m the situa-
tion, and that hence 15 obstructive ro the mode of solution demanded
In addition to elimination, experiment also provides new existential
materials with a view to satisfying these conditions Negation-
afirmation, exclusion-mclusion, demarcation-idenafication are
thus mnherently necessary funcnions i scientific method  Hence,
once more, we can anticipate 1n advance that scientufic subject-
matter will be so differentially determined as to sausfy the condi-
tons of conjoint negation-affirmation

Il The Alleged Epistemological Problem of Scientific Subject-
Matter  Before dircetly taking up the subject-matter of natural
science with a view ro showing how 1t satsfies these logical conds-
tons of the medhod of mnquiry, I shall discuss a matter which
would be irrelevant to the topic 1n hand if the position that has
been ser forth were generally accepted, but which 1s germane n
the present state of plilosophical opmion  On the ground of the
position taken m this treause, there 1s no general problem mvolved
in the fact that the content (material and procedural) of scientific
subject-marter 1s very different from that of the fields of direct
perception and of common sense It w75t differ 1in specified re-
spects 1f 1t 15 to satisfy the conditions of controlled Inquiry 1n
resolution of problematic sicuations  Problems do anse  But they
are specific problems of inquiry, they have to do with the particu-
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lar transformations that need to be effected 1n respect to the ma-
terial of particular problems But on the ground of any other
theory than the one set forth there 1s a general problem to which
the name epstenological 15 usually given Hence I shall state
some reasons for holding that the philosophical problems ro which
the name of epistemology 15 given, are (when epistemology 1s re-
garded as anything else than a synonym for logic) gratmtous and
artificial, that such “problems” disappear when the characteristic
features of scienufic subject-matter are mterpreted from the
standpoint of satsfaction of logical conditions set by the require-
ments of controlled nquiry I shall take two cases as exemplary
lustrations, one of them bemng concerned with the difference be-
tween the material of ordinary perception and the existential
contents of sciennfic subject-matter, and the other bemng con-
cerned with the nature of conceptual subject-marter m 1ts relation
to the existential world

1 Within the field of direct perception there arc pomts of Iight
seen 1n the heavens By means of telescopic mstruments, other
dots of light, not ordimarily perceptble, are disclosed In both
cases, there 15 the specific problem of drawing inferences from
what 1s perceived in order to account for what 1s observed by plac-
Ing 1t 1n an extensive temporal-spatial continuum  As a conclusion
of mquiry, these specks of light are finally affirmed to be suns of
systems situated so many light-years away from the observer on
this planet  Now, n rself, or immediately, the speck of light 1s
just the quality which it 15 The alleged epistemological problem
arises when the quality 1n 1ts immediacy as a directly given sense-
datum 15 set 1n opposition to the object (subject-matter), the dis-
tant sun, which consucutes the scientific conclusion It 1s pomted
out, for example, that the speck of hight exists here and now, while
the object, the sun, may have ccased to exist 1n the period which
has elapsed since the hight lefe the sun and “arrived” at the observer
Hencc the “problem” anises of a radical discrepancy between exis-
renttal material and scientific objects—this particular case bemng
taken as strikingly exemplifymng the difference found between
them as a result of every scienufic undertaking

When the theory of knowledge 1s framed on the ground of
analysis of the method of mquiry employed n scientific practice,
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or on logical grounds, the alleged problem simply does not present
itself  The visible light 1s taken as an evidential datum from
which, 1n conjunction with other evidenual data, a grounded 1n-
ferred proposition 1s to be drawn Iz, the light now existing, does
not purport to be a sun or to “represent” a sun 1t presents a prob-
lemz  An elaborate system of techniques of experimental observa-
tion, directed by an equally elaborate conceptual structure, results
i establishing an extensive temporal-spanal continuum, and by
placing the light 1n a definite position 1n this system solves the
problem presented by the existing datum  Within this inferred
conunuum, a sun, so many hight-years distant, 1s determined to be
the mitial constiruent and a light now and here exstent to be the
terminal constituent  There are many special problems and specific
mnquiries arising n the course of this dctermmanon  Bur there
1s no general problem of the alleged epistemological type  From
the standpomnt of mnquiry and its method, the problem and irs
method of solurion are of the same sorr as when a geologist, on the
ground of the traits of a rocl here and now ewstent and here and
now perceived, infers the eawstence of an animal of a certan species
living so many hundreds of thousands of years ago No mference
15 possible from the observed rock 7 wolation to the object n-
ferred But when 1t 1s ordered, by means of a complex conceprual
structure, 1n conjunction with a multitude of marenally independ-
ent data, the infcrred proposition s taken to be warranted 1In
both of the instances given, the difference n subject-matter be-
tween whar 1 observed here and now and the subject-matter of
the sciennific objecr 1s inherent in sausfaction of condiuons of con-
trolled inquiry A general philosophical problem of the “episte-
mological” type could and would arse only if they were not
different m subject-matter

2 The necessuty for a system of related conceptions (stated
propositionally) for discriminative institution of relevant data and
for ordering them, has been mentioned in the case just discussed
The mstance now to be discussed involves interpretation of these
conceptions on the basis of the logic of inquiry 1n 1ts contrast with
the epistemological inrerpreration  The “problem”™ which occa-
sions the epistemnological mterpretation anises when and because it
1s supposed that conceptions, in general and i partcular, ought to
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be m some fashion descripuve of existential material  The 1dea
that they should be descriptive 1s the only view possible when the
strictly intermediate nstrumental function, operatively realized
of conceptions 1s ignored The difference 1n subject-matter of the
ewustential and the scienufically conceprual 1s illustrated 1n the fol-
lowing quotation from Planck “The physical defimitions of
sound, color and temperature are 1n no way associated with m-
mediate percepuons due to the special senses, but color and sound
are defined respecuvely by the frequency of wave lengths of
oscillation, and temperature 1s measured theoretically on an abso-
lute temperature scale corresponding to the second law of thermo-
dynamucs, or, 1n the kinetic theory of gases, as the kineue energy
of molecular motion It 15 1n no way deseribed as a feeling
of warmth ”*

What 1s here stated holds umiversally of the subject-matter of
scientific conceptions 1 their contrast with the subject-marter of
existential material  Now, unless conceptual subjecr-matter s
mnterpreted solely and wholly on the ground of the function 1t
performs i the conduct of mquiry, this difference 1n dimensions
between the conceprual and the existential creates a basic philo-
sophic problem  For the only possible alternative interpretations
are erther the (lghly unsansfactory) view that the conceptions
are mere devices of practical convenience, or that m some fashion
or other they are descripuve of something acrually enisung in the
material dealt with  From the standpomnt of the function that
conceptual subjecr-matters actually serve mn inquiry, the problem
does nor need ro be “solved”, 1t simply does not exist

The alleged epistemological problem 1s closely connccted with
the ambiguity of “abstraction” that has previously been notced
For if conceptions are, 1n any assignable way, descriptive, then
they must be derived by “abstracuion” in the sense in which ab-
straction means selective discrmmination  Take the case of swiooth
and sznoothmess  Smoothiess, as an nstance of a scientific concep-
tion, 1s not capable of observation and hence not of selecuve dis-
crimmnation  For complete absence of resistance and friction
nowhere exists 1n nature  As a scientific conception, smoothness
1s statable only in a mathematical equation The conception 1s

! Quored by Stebbing, A Modern Introduction to Logic, p 405
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undoubtedly suggested by obscrvation of variations in degrees of
fricuon found n nature  But derwation by means of suggestion
1s of a different dimension from logrcal derivarion  “‘Abstraction”
m the sensc 1n which 1t yiclds an abstract unwersal proposinion 1s
of a different logical form from the selective discriminations by
means of which genenc propositions about kinds are nstruted
In the words of Peirce  “It 15 important to relicve the rerm ‘ab-
stract’ from staggering under the double burden of conveying the
idca of precission as well as the unrelated and very mmportant 1dea
of creation of the ens rations this hypostatic abstraction chat
gives marhematics half 1ts power”*  Recognition of the logical
difference 1n the two operations to which the name abstraction 1s
given makes clear the non-existennal nature of the content of
propositions abour relations of conceptual subject-macters  In fix-
mng attenuion upon theiwr funcuon m conduct of mnquiry 1t elm-
nates the alleged episternological-metaphysical problem

One mote illustrauve nstance will be considered It concerns
the nature of points (and mstants) as concepuions of mathemarical
physics, a problem also previously discussed The importance of
the conceptions of points and mstants 15 so manifest that 1t does not
have to be argued for Bur anything that can bc observed m
custence 15 extended 1n time and space, no matter how minute the
cxrension may be  Upon any bass except the functionally mstru-
mental status of the subject-matters that are defined as points and
instants, there arses the “problem” of deriving them from cxisten-
val material  The long accepred method of dernvaton (by dis-
criminative selection) was that a pomnt 15 arrived at by selective
abstraction of a linur fixed by intersecuon of rwo lines  Since the
mathematical 1dea of a lhine as free of thickness was alrcady
exastence, this imir was held to be the representative of the mathe-
matical pomt, and the latter to be the conceprual description of the
existential fact  When the inherent difficulties 1n this conception
became cvident, the relations of a set of, say, boacs to one another
such rthat there was a series of enclosing and enclosed volumes, was
taken as the exstential source from which the conception of a
mathemaucal point 15 derivable That the relationshzp of en-
closurc-enclosed may be taken to define a point 1s not demied  The

*Purce, Collected Papers, Vol 'V, p 104
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matter at issue 1s that a relationship 1s of a different logical dimen-
ston from the relations which a set of enclosing and enclosed o0b-
jects bear to one another It 1s an abstraction as such It may be
“denived” by way of suggestion from the material mentioned but
it 15 1n no way logically important that it be so derived  Logically
speakung, the parucular way m which it 1s suggested 15 mdifferent
The poine at 1ssue concerns the function of the conception 1n m-
qury Its justification 1s to be found in the consequences that
follow from 1ts operational use Theories about 1ts derivation
the sense of 1ts origin may have psychological interest But they
are logically irrelevant—aunless 1t 15 assumed that conceptual sub-
ject-matter must in some way or other be representative mn a de-
scriptive  way of exstential subject-matter—an 1dea  which
ultmately goes back to Anstotelian logic and to the state of science
under which this logic was formulated

I Subject-matter with Respect to the Inguiry-Continuum
The subject-matter of science notoriously undergoes revision from
ume to ume, almost day by day, with respect to details and at
historic mrervals quite fundamentally  Thus fact 1s interpreted by
one logical school as evidence thar the only secure and genumely
logical factor 1s formal  This formal character 1s said to be certified
in turn by reference to some ultimate fixed a prior: truth as a final
premuse  Even Mull, although he held that the conception of the
Uniformity of Nature 15 inductively arrived at, held that it was
a prnciple that had to be placed as an ultimate premise under all
inductive processes  Officially, however, he belongs to the school
that holds that probative value resides exclusively m existential
iaterial

The problem that then anses with reference to the relation of
subject-matrer to form scems to me msoluble except on the ground
of the conunuity of inquiry For that alone explains the actual rela-
tion that form and subject-matter bear to one another m the
revision of scientific subject-matter The problem mnvolved 1s
mndicated by the following quotation from Peirce “No determina-
tion of things, no fact, can result i the validity of probable argu-
ment, nor, on the other hand, 15 such argument reducible to the
form which holds good whatever the facts may be”* Here we

T0p cit, Vol V p 217
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have, if not a dilemma, yet certamnly the materals of a problem

For if neicher matter nor form affords the warrant for gen-
eralized propositions about existential subject-matter, what 1s the
connection between them by which reasonable warrant for in-
ductive conclusions zs provided®> The answer 1s indicated 1n a
further quotation from Peirce in which he says “The justification
of 1t [a probable conclusion] 1s that though the conclusion at any
given state of the mvestigation may be more or less erroneous, yet
the further application of the same method must correct the
error ”* Or, as he states the matter 1n another connection, “We
cannot say that the generaliry of inducuons are probably true,
but only that mn the long run they approvimate the truth We
only know that by accepting inducuve conclusions 1n the long
run our errors balance each other 7’

Taken 1 connection wich Peirce’s theory of leading or guiding
principles of mnquiry, the implications of these passages are that
the formal element 15 provided by smethod The relation of form
and matrer 1§ that of the connection of methods with the existen-
tial marenal msututed and ordered by methods  Furthermore,
the question of relation of method to material 15 a long run 1ssue
For 1n what has been called the experiennal conunuum of inquiry,
methods are self-recufying so that the conclusions they yield are
cummmulatively determied It follows that the vahidity of existential
propositions 15 a matter of probabiity and that the order of prob-
ability possessed 15 a funcnon of conunuity of mmquiry  These
considerations supply the ground of transition to the first topic to
be discussed regarding scientific subject-matter proper

PRODABILITY AND ITS CONNECTION WITH FRFQUENCY

It was shown earlier that ewstennial generic propositions are not
necessary  For they are grounded in observational material The
cxperimental operations by which this matenial 1s selected and
ordered have, as therr logical ground and intent, satisfaction of
evhaustive inclusion-exclusion 1n a conjunctive-disjunctive system
But the logical conditions are directive principles and 1deals  They
gwde experimental operations in determination of existenual sub-

“Ibid, p 90, 1talics mot m onginal
*Ibd, p 218
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ject-matter, bur the nature of the subject-matter 1s such that
their realization can only be approximated, not completely ef-
fected Hence all such propositions are of some order of
probability  This section of the discussion of subject-matter 1s
concerned, then, with the discussion of the probability-property
of existential propositions with reference to its connection with
the category of the long run in inquiry Negauvely, the po-
sition taken 1s contrary to any theory that nterprets probability
on the ground of ignorance or any ‘“subjecuve” factor. For 1t 15
held to be a manifestation of the very nature of the existential
matenal that 1s dealt with  On the positive side, the category of
probability 15 held to admit of logical interpretation only 1n terms
of frequency For if warranted ewistennal conditions are de-
termined mn the contmuiry of mquiry, by means of which errors
in special cases tend to cancel one another out, some mode of fre-
quency mterpretation 1s involved The discussion that follows 15
not, then, directed to a technical development of the conceptions
of probability and frequency, bur 1s intended to show their in-
herent connection with the position already developed concerming
the methods of natural science  The discussion will, accordingly,
be conducted on the basis of 2 number of illustrative mstances of
probability propositions

1. Take such a proposition as “It 1s probable that Julius Caesar
visited Great Briran”  Ignorance undoubtedly enters mto the
class of propositions of which this 15 a specimen, not ignorance
general, but 1gnorance as a name for a specifiable msufficiency of
the data at hand  For there 15 an absence of records bearing spe-
cifically upon the particular inferred proposition In spite of the
absence of thesc specific data, the proposition as to probability has
some logical standing, complete abstinence from making any in-
ference whatever 15 not logically required Upon what ground
can such propositions be justified®> One view 1s that they rest
ultimately upon an “intwition” of the form of probability as such

It certainly cannot be argued that the probability-form 1 ques-
uon rests upon ascertamed 7zaterial grounds of the given case, for
by description they are lacking It is also clear that the proposition
1s logically different from such a proposition as “It 1s probable that
Juls Caesar visited Great Britain such and such a number of
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tumes during his various campaigns,” for 1n the latter proposition
a frequency-rauo 1s explicitly mvolved, while in the given case
there 1s no frequency-coefficient n the data How shall such
propositions logically be accounted for?

The nterpreration here advanced 1s that the kmd of sutuation
mvolved 1s such as, 1n the continuum of inquiry, to warrant a proba-
bility proposition The probability in question 15 purely quali-
rative It cannot be assigned a measured numerical index, even
roughly Its measure 1s qualitanive and 1s naturally expressed in
some such form as “All things considered, 1t 1s more likely than
not 7 The frequency factor 1s not found 1n the data of this partic-
ular case any more than 1t appears m the proposition wself It
resides 1n the qualitative similanity of the total situation to other
qualitative siruations (qualitative because not analyzed or capable
of analysis mnto definite material data) which 1n the long run (more
frequently than not) have been found to yield conclusions that
can be depended upon The frequency factor mught, then, be
expressed 1n some such form as the following “More often than
not inferences drawn from the kind of situation of which this 1s
a specimen have turned our to be frutful mn spite of absence of
adequate material data” The frequency factor, n short, belongs
to the #zethod that 1s employed 1n this type of case

This manner of mterpretation provides a simple explanation of
the “mmtuition” which 1s said to be mnvolved In a psychological
sense there 1s something that may be called intuiive  The method
employed 1s embodied 1n a habit operating m the case of those
qualitative situations thar are assimulated to one another with
respect to the inferences drawn from them The habit, 1n this
case as 1n other cases of habir, 1s depended upon untl conditions
definitely block 1t We may say then, erther that the “intuition”
15 of the quality of the situations mvolved and of the qualitative
similarity of this situation to others from which inferences have
been drawn, or, more directly, that 1t 1s a sense of the habit that
1s operating. But 1t 1s the 7zethod, not the intwition, that gives to
such propositions whatever logical standing they possess

2 I turn now to another kind of proposition which 1s like the
one just considered mn being about a singular, but 1s unlike 1t 1n
that (1) 1t 1s based upon definite data of observation which, more-
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over, are gathered and ordered with special reference to msutution
of a proposition as to the probability of a specified evenr, and
that (2) the data are ordered and interpreted by means of explicit
conceptual, or theorencal, proposiuons The prediction of the
probability of the kind of which tomorrow’s weather will be 1s an
exemplary specimen  The data 1n this case are provided by obser-
vation of existing conditions with respect to such matters as tem-
perature, direction and velocity of winds, rain and clouds, over a
wide range of territory and for a long period of ume  The signifi-
cance of the data thus obtained, what they point to, does not, how-
ever, reside mn the mere facts in their solanon  They are ordered
n relation to one another by a systematized conceptual structure
(of which the conception of areas of high and low pressure 15 an
mstance), while the indicative force of the dara thus ordered 1s
determined by certamn physical laws, of which formulae regarding
relations of heat, pressure and motion are examples

These physical laws have the form of umiversal propositions
since their content 1s an interrelation of abstract characters No
one would dream of supposing that as such they “miply” the
state of weather that will probably he found the nexr day 1n some
specified area  They are not descriptive but instrumental  They
are operatvely applied, mn the first place, m deciding the special
sort of data to be observanonally procured—the parucular occur-
rences that are to be discriminated out of the total weltcr of events
actually occurring, and, m the second place, n interpretation of
what the recorded events szgmify  Nerther of these applications
could be made on the basis simply of the data of a particular day’s
observation The latter are sigmificant 1n connection with the
record of similar observanons made n the past. The forecasts
are dependable in the measure in which there 15 a record of what
has taken place over wide areas during extensive periods of time
While the proposition 1s about a singular, frequency-distributions
of conjunctions that have been observed in the past are the decisive
factor in determiming the special application of conceptual marerial
to the case in hand

The case thus 1llustrates not merely the mstrumental function of
theory, and of calculations and discourse that are derived from
theoretical conceprions, but also has a definite bearing upon the
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nature of the category of probability On one side, 1t shows thar
the probability in this mstance 15 based upon knowledge of what
has actually taken place with respect to frequency-distributions,
not upon ignorance Posinvely—and this point 1s the crucial one
—i1t indicares why and how any such proposition 1s affected with
a probability coefficient It 1s due to the fact that the data (here
and m any case) are existennal events and qualiues discrimmatively
selected from out of a total exsstential perceptual field, selected on
the ground of their evidenual value with respect to a special prob-
lem—that of determiming whar will take place at some specified
ume and place

It 1s 2 simpler matter to predict the occurrence of an event 1n
the case of an astronomical phenomenon like an echipse of the
moon than 1t 1s of tomorrow’s weather in, say, San Francisco  For
m the former case, 1t 1s easier to select certan conditions as rele-
vant to the inferred proposition and to rule out others as irrelevanc
Greater approxmmation can be made mn orther words to a closed
system, so that the probability m the case of prediction of an
echipse 15 of a higher order But nonetheless there 15 a certain
arbitrary or conungent element in the case of the proposition
abour the time and place of an eclipse For, to take an extreme
example, there 1s no theoretical justification for the proposition
that the moon will even be 1n existence at the ame to which the
prediction refers The probabiliry that 1t will be n existence 1s
of a very high order But there 1s no logical necessity 1n the
matter The proposition is after all grounded mn existental spatio-
temporal conjunctions arrived at mn past inquiries It 1s therefore
subject to a condition mherent 1n the very nature of existential
conditions  For the existential conditions are such that a different
conjunction may occur 1n the furure from those whose occurrence
n the past 1s the ground of the prediction The probability co-
efficient, 1n other words, 1s rooted 1n the nature of the existential
conditions, not in the attitude of the inquirer towards them

The connection of probability with determination of frequency-
distnibutions of exstential conjunctions 1s evident 1 the fact that
even if it were infallibly assured that the data employed are both
genumely existental facts and are exhaustive as far ay the past
15 concerned, thewr evidentisl bearing upon a new case 15 not
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thereby completely guaranteed If the conditions remain exactly
the same, then, tautologically, the predicted 1ssue 1s like the past
cases  But the content of the if clause 15 exsstentially contingent,
1c has not the logical force of the 1f clause i a universal hypotheti-
cal proposition

Suppose the objection 1s raised that after all 1t comes back ro
1ignorance, since 1if, per what 1s pracucally mmpossible, the state of
the universe as a whole were known, the contingency and the
probabiiry factor would vamsh — This suppositious  objection
mvolves two factors, which, when they arc made explicit, chrow
light upon the issue involved In the first place, there 15 the as-
sumption chat the unrverse z5 a complete and closed whole  This
proposition 15 purely metaphysical Tt does not rest upon empirical
evidence It 1s brought m from outside of logie and then used
to ]ustlfy a cerram logical doctrine  In the «cond place, even
if the metaphysical assumption 15 made, 1t does nor apply to what
happens at a particuln place and area at a specified time  Lven
1f the umverse were 1 closed and complere uncondinoned whole,
and even if, per the pracucally mpossible, it were completely
known, the only proposiion which would follow would be
one about the state of the universe as a whole at subsequent
nmes The problem, however, 1s that of ascertmming what 1s hkely
to happen n a specially designated locality at a specially desig-
nated date. Determmanon of this matter depends upon knowledge
of what s taking place 1n other localiues at other local nmes The
ordering and interpretation of this knowledge depends upon ex-
tensive records of observations of cenjunctions that have occurred
mn a great number of other areas at a great number of tunes—
which takes us back to probability grounded 1a acrual existences
and to the frequency mterpretation

The posive logical import of these considerations 1s that any
determination of data 15 a marter of a selection which 1s controlled
by reference to evidenual function n a deternmnnate problem  The
discriminatvely selected character of data as data 15 inherent 1n the
very nature of inquiries that are concerned with existences It
does not arise from any source outside the logic of the case—such
as any psychologlcal-eplstemologlcal state of affairs due to limita-
tions of the faculties and knowledge of the inquirer Since the
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necessity for selection of the material that provides evidenutial data
1s 1ntrinsic, mferred propositions are subject to the existential
conditions thereby imposed The probability-character follows,
and also the place of propositions about frequency-distributions mn
deciding the order of probability belonging to a given proposition
For ascertamed conjunctions of this type provide the ultimate
ground for the selection of some exstences and quabties rather
than others to serve as data

3 We now come to the mstances m which propositions are
overtly about frequency ratios, with respect to their probability
Throwing of a com or of dice with respect to the probability of
heads or tails, or of a certain numbered face of a die, appearing a
given number of times 1n a series of throws, 1s the case that will be
exammed In subject-imatter, the case differs from those already
considered 1n that (1) the evistental data are relatvely definite
and complete, and 1n that (2) deduction from conceptions plays
a morc wmportant role In the case of a series of throws of dice,
the existential conditions are determined 1n a way that sausfies to
an unusual degree the logical conditions of mcluston-exclusion
The comn has but two sides, the die but six faces, and the conditions
are such that bur onc side, to the eaclusion of others, can be
thrown at any given time  When these conditions are postulated
and 1t 15 also posrulated that the con or dice are homogeneous 1n
composiuon (or are not loaded), and that the succesave acts of
throwing arc such that the pecuharities which affect the result n
one case are offset, in the long run, by the pecularities of other
acts of throwing (or that the mechamsm for throwing 1s not
crooked), the mathcmatical theory comes mto play and the ratio
of frequencies m a succession of throws can be theoretically cal-
culated

Given the conditions m question as final, 1t is possible for
mathemanical theory, 1n ordered discourse, to reach certain propo-
siions about what will necessarily occur as a matter of frequency-
distributions in an mdefinite series of throws But no one toda
would hold that these propositions “imply” what will existentially
take place, or that the theory guarantees that the conditions pos-
tulated actually exst They are #f-then proposinons necessarily
related to one another But they do not guarantee that the con-
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dions of the #f clause exstentially obran  This 1s a matter-of-
fact capable of determination only by independent operations of
experimental observation The point here made may be techn:-
cally stated as follows The probability of A or B with respect to
C 15 equal to the probability of A with respect to C plus the
probability of B with respect to C #zmus the probability of A and
B with respect to C Thus 1s a proposition 1n the calculus of prob-
ability  On the frequency Interpretation, It 1s a proposition whose
contents have a necessary relation to one another But the propo-
sitions that the probability of A or B with respect to C 15 % and
that the probability of A or B with respect to C 15 ¥, are factual
in nature  They are dependent upon facrual information for their
content

The important logical consideration 1s that from the mathemati-
cal pont of view the calculated frequency-distributions represent
the lmmt of a mathematical infinite series, while the ratio of exis-
tential distributions 1s a marter of a long-run finite senies  Suppose,
for example, that at the close of # throws (z being a finite num-
ber), actual results have a one-hundred-percent agreement with
theoreucally arrived at conclusions  The fallacy mvolved 1n stop-
ping at that pomt and saymng the theoretical conclusion 1s now
completely verified 1s evident  For the very next throw would
upset “verification” by complete agreement to an extent de-
pendent upon the number of previous throws It 1s, accordingly,
impossible to give descriptive value to the mathematical concep-
tions and propositions They have mstrumental and functional
starus  VWhat apples 1n this case of conditions, so prepared in ad-
vance as to come as close to a closed system as 1s possible, applies
a fortior: to cases in which prior preparation of existennial conditions
cannot be mstituted 1n the same degree

4 I now come to the type of case represented by life-
expectancy tables of an msurance company, with respect to the
office they serve Here, too, the subject-matter 1s not the prob-
ability of a singular event but of the probable frequency ratio of
events of specified kinds to events of the kund m which they are
mncluded as subkinds The inclusive kind 1s constituted by the
conjunction of traits that describe the kind deaths The included
kinds are deaths differentiated from one another, within the -
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clusive kind, by the age, within cerrain prescribed limits, at which
deaths occur A physician examining John Smith may form a
proposition concerning the probable length of time John Smuth
has to live As an insuree, John Smith 1s stmply one of a collecton
of singulars marked off by the trait of being of the same age As
one of a kund gua kind, not qua a sigular, he has a certain probable
life-expectancy  The propositions are that of persons of a given
age, a certain rario dic within the next year, a certain other
proportionate number within the next two years, and so on

Both the data from which mnferences are made, and propositions
inferred from them, are matrers of frequency-distributions The
validity of the data depends upon the extensive character of past
observations and the completeness and accuracy of records They
are materially checked by the fact that hife-insurance companies
have now been operating for a long time, and hence have a more
sclected prepared set of data upon which to draw than are pro-
vided by records of deaths mn general Ir1s a commonplace that
the actuarial phase of the business 1s mathemancal 1n character
But the shighrest analysis shows that the mathematics 1 question
functions instrumentally, not descripuvely  As far as the sub-
jective theory 1s concerned, 1t 1s obvious that the more extensive
and accurate the knowledge of relevant data, the more accurate
are the probability propositions formed

5 It 1s perhaps advisable to say something about a question
more or less often discussed, namely, the probability that a given
theory or a given law 15 “true” According to the position here
taken 1t 15 meaningless to speal of the degree of probability of a
given law or theory save as that phrase is an ellpuc or shorthand
(and also awkward) way of pointing ro the probability-coefficients
of the subject-marters between which the laws, as means of transi-
tion, enable relations to be nstituted Some laws are more com-
prehensive than others, they apply to a wider range of cases If
the degree of probability of a law had any literal meaning, 1t would
seem to apply only to the relative frequency of the vahd applica-
tion of less comprehensive laws within the total system of laws of
which they are members It 15 difficult to find a case 1n which
such a determmation would have any importance If it did have
meanung, 1t would exemplify the principle already stated, viz, that
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the probability of a theory 1s measured by the relations 1its conse-
quences sustain to those of other theories 1n the contmuity of -

quiry

In terminating this phase of the discussion of subject-matter, it
1s pertinent to recur to the mtent of this chaprer  lts purpose 1s to
show the connecnion of the characteristic features of the body of
propositions that form the subject-matter of existennal science
with the account previously given of the logic of method The
discussion of probability 1s mtended, then, only to mdicate that
and how, the probable character of scientufic propositions about
singulars, collections and kinds bears out conclusions that were
reached as to method, not to provide a technical discussion of the
whole subject  Its most inoimate connection 1s with the discussion
of propositions having enistential reference found in Chapter XV

CASES AS REPRESENTATIVE

The net conclusion of the discussion of the inductive phase of
mquiry was that 1t 15 concerned to nstitute a case that 1s repre-
sentative of various phenomena in such a way thar it warrants
a general proposition, or, negatively stated, thar induction 1s not
a matter of ferring from some to all  Upon the side of subject-
matter, this conception of method accounts for the role played
by the category of specimens and samples Afrer checking prop-
ositions by experimental variation of conditions, the following
proposition 1s affirmed The melung point of this substance 1s
125© C  Tlus proposition 1n conjunction with other propositions
of independent marerial contents leads to the generalization “Any-
thing having thus set of conjoined traits 1s sulphur” thac 1s, 1t 15 a
case of the kind denommated sulphur  The determination of sin-
gulars as cases of a generalization or law 15 the result of operations
of selection and ordering of traits that have the function of bemng
determmately significant, that 1s, representative  The statement
that “the phenomenon 1s a case of a law,” 15 elipuc It cannot be
mterpreted to mean that laws are inherendy and ontologically
embodied n phenomena, or that the phenomena are “unplied” by
the law It mecans that a certain selected and ordeied set of con-
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jowned traus 1s, or 15 taken to be, an adequate ground from which
to make a generalization, which when formulated, has the form
of a law, and that, given the law, the case thus constituted 15 a
secure ground for inference

At this pomnt, 1t 15 pertinent to distinguish the cases that are
samples, from those which are specimens A case 15 a specumen
when 1ts content 1s so constituted that 1its kzd permits inferences
to be safcly made from 1t to traits and objects which are not there
and then observed This thing, for example, 15 detcrmined to be
a specimen of rye, wheat or oats when 1t 1s ascertained to be
marked by a cerram conjunction of distnctive traits  Its char-
acter as a specimen would not warrant nference to things and
properties outside the kind—for example, to things that are tem-
porally and spatially contiguous When, however, the material
mn question 1s determned to be a fair samrple, the matcrial becomes
something more than an exemplary case or specimen of a lund
A given thing 1s a sample only when it 15 determined to be an cle-
ment 1 a homogeneous continuumn ~ Whether or not a portion of
grain selected from a bin 1s or 1s not a sample of the contents of
the bin 1s a different question from whether or not 1t 15 an adequate
specimen of the kind whear or of some subkind of wheat It isa
fair sample only 1f homogeneity has becn insuituted by miaing, say,
all the contents of the bia so thoroughly thar any given handful
will present n proportionate distribution, all the constituent
gramns m the bin It then becomes representative of them in the
sense that inference can be made from 1t to the propertics of any
other handful, no matter of whar kind or combmation of kinds 1
15, or from what part of the bin 1t 15 taken

Determmation of cases as samples thus has a distinctive logical
function The scope of nferences from what I have called specl-
men cases 15 subject to a defimte restriction For deternunation
of singulars as being of a kind 1s dependent upon selection and
ordering of qualities The qualities are not, as we have scen, talcen
mn their immediacy, for they are selected and ordered as marks or
signs of mreractions of which they are consequences The estab-
lishment of a specified mteraction 1s 1dentical with determination
of a correlation of changes or vanations, and the formula of an
mteraction 1n law or generic proposition 1s not I 1ts content a
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formulation of a notation of observed qualities Bur reference to
the qualitative necessarily remains This reference 1s not such
as to obstruct measurements of phenomena or calculations based
on measurements, since the very content of the law 1s such as to
romote and direct those measurements of selected marerial that
render calculations possible  But 1t does get 1n the way of ap-
plicatory use of abstract umversal propositions or of marhematical
formulae as such  For kinds are beterogeneous, being marked off
on the ground of qualities, even subkinds within an nclusive kind
are demarcated by distinctions having qualitative reference  Hence
the applicanon of calculations 1s restricted to relations withm
kinds Institution of a spatial-temporal conumuum such thar any
portion of 1t 1s homogeneous with every other portion 1s equiva-
lent to nsutution of a new type of kind which 15 existennally so
inclusive that its contents are related to one anorher not as quali-
taavely distinct kinds but as special interactions within a complex
single scheme of intcractions, the larter beng stated :n terms free
from reference to anything bur properties common to every 1n-
teraction  The bearing of this change upon the subject-matter of
natural science forms the special theme of the next section

THE SIANDARDIZED CONCEPIIONS OF SCIENTIFIC
SUBJECT-MATTI R

I The subject-matter of physical science 1s constirured as far as
15 possible 1 terms of constituents which lend themselves to
numerical measurements of such a sort that the measurements m
question are capable of systematic relation with one another, 1c,
comparisons that determme 1dentines and differences which are
also numerically formulated It 1s not enough just to measure
The measurements must be such, in scientific 1deal, as to be statable
1n terms that are systematically comparable with one another, that
15, to be rclatable 1 calculations

1 This end 1s effected 1n scienufic inquiry through the cate-
gories of space, time and mass so correlated with one another as
to enable changes that occur (which themselves are numerically
measurced) to be stated n terms of differences of motion as an
nclusive category  For determmation of change as motion means
formulation of it in terms of numerically measured mass 1n con-
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junction with numerically measured time and distance or “length ”
M, T, and L, are standard means of determining the umts in which
physical phenomena are measured, since 1t 15 by their use that any
change 1s capable of formulation 1n terms of velocity and accelera-
tion of motions having vectorial properties They are the mcans by
which homogeneiry of dara 1s established such that any portion of
a space-time continuum may be talen as a sample of a system of
mteractions Free mterchange of data 15 thus made possible with
respect to extensive nferential functions

On the negative side, this statement mmplies that the status
of the conceprions 1s logical, not ontological I'astential nter-
actions must have potentialities such that they are capable of for-
mulation mn terms of monons defined by application of the con-
cepuons, M, T and L  Nevertheless, the classic formulaton
in terms of qualirative changes, n which change of spanal po-
sinons and the ume taken 1 the course of this change were
of no parucular importance, was a morc fmithful deseriptive
rendering of the direct field of perception than 1s modern physical
science  Interpretation on the basis of kinds of which particular
objects are more or less complete specimens, 15 also much closer to
what on 1ts face 1s the report of common scnse, than 1s the idea
of a homogeneous spatial-temporal continuum ~ But “science” that
was constructed 1n these terms did not lend itself cither to fruieful
theoretical development or to extensive pracnical control of qual-
tanive change Constructuive development of science has taken
place through treatng the material of the perceived world m terms
of properties that accrue to natural objects on the ground of
therr function 1n promoted and controlled processes of systcmatic
inquiry, that 1s, m terms of properties that are logical, rather than
directly ontological Mass, ume and length, as conceptions, are
contents of umversal propositions whose application to existence 1s
functional

2 Statement 1n terms of a homogeneous spatial-temporal con-
tnuum makes possible extensive systematic ordering of proposi-
tions m discourse as well as institution of measured data i ex-
tensive inference  The elimmation of quahties as the ground of
scientific proposiuons made, as has been said, measurements and
calculations on the basis of those measurements possible  But
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measurements and calculations do not of themselves alone provide
the means of completely systematic witerpretation or ordermg of
the data obtained For the conjugate relation of dara and con-
cepuons (which has so often been pointed out) requires for com-
plete organization of data a corresponding system of mterrelated
conceptions capable of exclusive and inclusive (exhausuve) appl-
cation The concepuions of mass, time and length 1n ther interre-
lations with one another sausfy this condition  Transformauion
of contents that are stated n their terms 15 possible m discourse
without lumtation, or at least, 1t 15 the logical 1deal that the ultimate
caregories of physical mquiry be such rhat this unrestricted trans-
formability 1s possible  Phenomena as qualitatively unlike as those
of heat, light and electricity, are capable of statement 1n equations
that are capable of indefinite deductve development

3 Neverthcless, there 15 a twofold conventicn mvolved 1 se-
lecuion of M, T and L, as standardized conceptions One of them,
a minor one from the standpoint of the present the.ie, was prc-
viously discussed The selection of a bar of plitmum, kept m a
certan place under specified condinons, to serve as the umt of
measurement of lengths, 15 obviously a matrer of social agreement
But, as already indicated, while the particular content 15 a matter
of agreement, 1ts functton 1s not conventional, since the operation
of measurement 1s of such mtrinsic importance that some effective
means must be found for 1ts execution

There 1s another and conceptual convention that has direct
logical import  The fact that M, T and L are logical rather than
ontological 1n nature mndicates that there 1s no existenual necessiry
for choosing them Mass, energy and density might, for example,
have been selected, in which case length and time would have been
derivatives There are those who believe that, because of devel-
opment of quantum physics, mass, electric charge and angular
momentum will somenime become the standard conceptions. The
facilitation and control of mquiry 1s the criterion by which stand-
ard conceptions are mstituted—a further ndication that their
status 1s that of procedural means, as well as of the fact that the
convention mvolved 15 not arbitrary

The discussion of the present ropic will be concluded by recur-
ring to the correlation of inductive and deductive operations
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scientific mqury  The subject-matter of physical science ex-
hibits 1n overt form the meaning of this correlation Existential
determmations, which are inductive, are made 1 such a way as
to enable mathemancal conceptions and relations to function ef-
fectuvely 1n deductively ordered discourse In and of itself, the
existential world 1s such that an unlimited variety of selective
discrimnations 1s possible A problem decides the selection which
15 actually mstituted 1n any given case In what 15 called commmon
sense, the problem 1s that of some use-enjoyment In science, the
generic problem 1s promotion of controlled nquiry  Since the
required control can be obtained only through the mtermediarion
of abstract mterrelated conceptions, inductive existential deter-
munations are conducted with constant reference to institution and
application of conceptions deductively mnterrelated with one an-
other, while the conceptions are chosen and ordered with reference
to ultimate existential application

This consideration qualifies the meanmng of mduction and de-
ducuon m therr methodological significance  As far as processes
of nquiry are concerned, there 1s no difference berween induction
and deduction  Sagacity 1 evaluation, scrupulous care 1n notation
and record, cherishing and development of suggestion, a keen eye
for relevant analogies, tentative experimentation, physical and
mmaginanuve shaping of material so that 1 takes the form of a dia-
grammatic representation, are all demanded whether the subject-
matrer 15 observational or conceprual, that 15, whether the funcrion
of the subject-matter m question 15 inductive or deductive The
distinction berween mduction and deduction does not lie then 1n
the processes of quiry but m the direction which the processes
take—according as the objective 1s determination of relevant and
effective existential data or relevant and effective interrelated con-
ceptions A man traveling from New York to Chicago and from
Chicago to New York may use the same route and the same means
of transportation n each trip His mtended destinauon and his
direction of movement make the difference The case 1s not dif-
ferent as far as processes involved 1n induction and deduction are
concerned

The notion that there 15 one logic of induction and another of
deduction, and that the two logics are independent of each other,
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1s an expression of a certan stage of intellectual history It de
veloped at the time when the claswuc logic was stll supposed to
provide the norm of demonstrative discourse, and yet was found to
be madequate for purposes of existential nquiries It was then re-
tained as a valid logic of deduction and was supplemented by super-
umposttion of an mductive logic supposed to formulate the methods
employed n physical mvesugauons In consequence, both the so-
called deductive and inducuve logics suffered in their own con-
tents The isolation of each from the other made 1t impossible to
state either of them on the ground and terms of the functions they
respectively performed The artempt to obtain a complete logic
by addition of two distorted and defective logics 1s mpossible of
execution

It 15 pertinent to quote the following passage with reference to
the actual mmport of the more recent developments of the logic of
the deducuve function  “The new logic offers the deductive pro-
cedure, not as a method of proof, but as a method of analyus
Instead of raking the ficld of arithmetic or of logic as one mn which
mdispensable premises are to lead ro previously uncertain or un-
discovered conclusions by a process of demonstration, it rilees the
gencrally accepted facts of anithmenc, or of logic, as a problem
for analysis and orderly arrangement In thc process of making
such an analyss and reconstructung our facts upon the basis of 1ts
results, we may—and most frequently do—comc upon some pre-
viously unsuspected facts or principles which are required by those
more commonly recognized But m general wc accepr the results
of previous experience, the need 18 not so much to substantiate as
to understand the results ”° There arc two considerations impled
n this statement that are perunent to the present discussion  The
processes mvolved m the work of analyzing and reordering ac-
cepted material cannot, 1t seems to me, be any different from those
wvolved 1 any strictly existentual mquiry  Thorough familiariey
with materal, sagacity m discrminauon, acuteness 1n detection of
leads or clews, persistence and thoroughness in following them
through, cherishing and developing suggestions that arise, are re-
quired 1n one as m the other There are no set rules to be fol-

¢C 1 Lews, “On the Structure of Logic and 1s Relation to Other Systerns,”
The Journal of Philosophy, Vol XVII (1921), p 514
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lowed The only “rule,” it might be said, 1s to be as ntelligent
and honest as lies within one’s power The other implication 15
that logic—and mathematics—has at any given time a body of
subject-matrer which, 1n a historical sense, 15 existential, and with
which 1t worlks  The forms thar resule from the analysis and re-
ordering are relative to the subject-matrer at hand  Change from
a theory of deduction as rational demonstration (a theory charac-
teristic of the clasuc theory), to such an interpretanon as that
quoted above, did not 1tself arise or procced from formal logical
considerations  On the contrary, the change in the formal con-
ceptions of logic was conditioned by the fact that change had
occurred n the methods used m mnquiry and consequently m the
subject-matter arnived at Analytic exammation and rcorderng
of the subject-matter of method and conclusions resulted m a new
and 1mmensely frutful knowledge of forms and formal relations
But forms arc still relative to the continuum of inquiry from which
they derive, and to which they are snll relevant even when they are
abstracted and independently formulated



CHAFTER XXIV

SOCIAL INQUIRY

HU SUBJECT-MATTER of social problems is cevistential In
the broad sense of “natural,” social scicnces are, therefore,
branches of natural science  Social mquiry 1s, however,
relatively so backward mn comparison with physical and biological
inquiry as to suggest need for special discussion  lhe question
15 not whether the subject-matter of human ruanons 1s or can
ever become a science m the sense 1n which physics 15 now a
science, but whether it 15 such as to permut of the development of
methods which, as far as they go, satisfy the logical conditions
that have to be satisficd in other branches of mquiry  That there
are serious difficulties 1n the way 15 evidenced by the backward
state of social mquiry  One obvious source of the difficulty lhes
i the fact that the subject-matter of the latter 15 so “complex”
and so mtricately mterwoven that the difficulty of insututung a
relatively closed system (a difficulty which exists m physical
science) 1s mtenstfied  The very backwardness of socral inquiry
may serve, then, to test the general logical concepuons that have
been reached For the results of discussion of the topic may show
that failure to act 1n accord with the logical conditions which have
been pointed out throws light on 1ts retarded state
I Introduction Certan conclusions alrecady arnved at form
an mtroduction to the discussion
1 All mquiry proceeds within a culrural matrix which 1 ul-
timately determined by the nature of social relations  The subject-
matter of physical mquiry at any tume falls withmn a larger social
field The techniques available at a given tune depend upon the
state of material and intellectual culture When we look back at
earlier periods, 1t 1s evident that certamn problems could not have
ansen m the context of msttutions, customs, occupations and m-
487
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terests that then existed, and that even if, per wnpossible, they had
been capable of detection and formulation, there were no means
available for solving them If we do not see that this conditioning,
both negative and positive, exists at present, the failure to see 1t
15 due to an tllusion of perspective  For since conceptions stand-
ardized m previous culture provide the 1deational means by which
problems are formulared and dealt with, even if certamn problems
were feltat a particular period (past or present), the hypotheses re-
quired ro suggest and guide methods of their solution would be ab-
sent  ‘““Therc 1s an inalienable and ineradicable framework of
conceptions which 1s not of our own making, but given to us
ready-made by society—a whole apparatus of concepts and cate-
gories, within which and by which individual thinking, however
daring and orngimal, 15 compelled to move ”*

a The impacr of cultural conditions upon social inquiry 1s ob-
vious Prejudices of race, nationality, class and sect play such an
important role that their nfluence 1s seen by any observer of the
field We have only to recall the story of astronomy and of more
recent incidents 1n the doctrine of evolution to be aware that 1n
the past mnsttutional vested interests have told upon the develop-
ment of phyuical and biological science  If they do not do so at
present to anything like the same extent, it 15 m large measure
because physics has now developed specialized subject-matters
and techniques The result 15 that to many persons the “physi-
cal” seems not only relatively independent of social 1ssues (which
1t 15) but mherently set apart from all social context  The appear-
ance of absence of conflict 1s to some extent a function of this
wolation  Whar has actually happened, however, 1s that the n-
fluence of cultural condinons has become mndirect The general
type of physical problems that arc uppermost determines the order
of conceptions that are sull dommant  Social tendencies and the
problems attending them evoke special emphasis upon certain

! Cornford, From Religion to Philosopby, p 45, quoted by Steblbing, 4 Mod-
ern Introduction to Logic, p 16n The latter author adds “No thinker, not
even the physucist, 1s whelly independent of the context of experience provided
for lum by the society withn which he works” While this 15 especially true
of the relanon of a given physicist to the smaller society of scienufic workers
within wlich he works, 1t 15 also true thar the acuvities of this group as a whole

are deterrmined m thewr main features by the “conrext of experience provided”
by the wider contemporaneous community



SOCIAL INQUIRY 489

orders of physical problems rather than upon others 1t 1s not
possible, for example, to separate mnctcenth century devotion to
exclusively mechanical conceptions from the needs of industry
m that period “Evolutionary” ideas were actve, on the other
hand, m dealng with cultural-social matcrial before they were
applied m biology  The nouon of the complete separation of
science from the socil environment 1s a fallacy which encouages
nresponsibility, on the part of scienusts, regarding the social con-
scquences of their work

b That physical science and 1ts conclusions do as a marter of
fact exercise an enormous mfluence upon social conditions need not
be argued Technological developments are the direct result of
application of physical science  These technological applications
have profound and extensive consequences upon human relations
Change 1 mcthods of producuon, distribution, and communica-
tion 15 the chief determining condition of social relationships and,
to a large extent, of actual culrural values in every advanced 1n-
dustrial people, while they have reacted mntensively mto the lives
of all “backward” peoples Morcover, only an arbitrary. or else
purely conventional pomnt of view (itself a cultural heritage from
carlier periods), can rule out such consequences as these trom the
scope of science 1tself  The convention 1n question posits a com-
plete separation bcrween “pure” and “applied” science * The ul-
umate ground of cvery valid proposinon and warranted judgment
conststs 1 some ewsstential reconstruction ulumately  effected
When the logician or philosopher 15 faced by the reconstructions
resulting from physical discovernes, 1t 1s not possible for him to
say, like Canute to the tide, “Thus far shalt thou go and no fui-
ther

2 One of the pomts discussed m an earher chapter concerned
the experiential contnuum and the continuity of mquiry  This

4“The only valld druncoon berween pure and apphed research in narural
science lies berween inquirices concerned with 1ssues wluch may eventually and
ssues which already do arnse in the social practice of mankind” Hogben, Re-
treat from Reason, p 8 The following passage from the same author 15 pertment
to the earher rcmark concernmg the tendency toward mtellectual irrespons biliry
bred by solauon of the field of physical nquiry from the needs and possibilinies
mhermg 1 the “social pracuce of mankd"”  “The cducavon of the scientist
and technician leaves him indifferent to the social consequences of hi own
activities”  (Ibud, p 3)
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expressed the principle of the “long run” phase of knowledge con-
nected with the self-developing and self-correcung nature of
scientific nquiry  Just as the validity of a proposirion 1n dis-
course, or of conceptual marerial generally, cannot be derermined
short of the consequences to which 1ts functional use gives rise,
so the sufficient warrant of a judgment as a claumant to knowledge
(in 1ts eulogistic sense) cannot be determmed apart from con-
nection with a widening circle of consequences An mquirer 1n
a given special field appeals to the experiences of the commumty
of his fellow workers for confirmation and correcuon of his re-
sults:  Unul agreement upon consequences 15 reached by thosc
who remstate the conditions set forth, the conclusions that are
announced by an individual inquirer have the status of an hy-
pothesis, especially if the findings fail to agree with the general
trend of already accepted results” While agreement among the
acuvities and their consequences that are brought about i the
wider (techmcally non-scientific) public stands upon a different
plane, nevertheless such agrcement 15 an mtegral part of a corr-
plete test of physical conclusions wherever their public bear-
ings are relevant® The pomt mnvolved comes out clearly when
the social consequences of scientific concluwons mnvole meensifi-
cation of social conflicts  For these conflicts provide presumptine
cvidence of the msufficiency, or partiality, and 1ncomplctcncsq of
conclusions as they stand

3 The conclusion that agreement of actniues and their con-
sequences 15 a test and a moving force mn sciennfic advance 1s 1n

'C S Perrce 35 nowble among writers on lopieal theorv for his exphen
recogninon of the necessity of the socal facror m the dererminanion of evidence
and 1ty probanve force The followng representatne passage v ated  “The
next most vitil factor of the method of modern saence s that 1t has been made
social  On che one hand, what a scienufic man rccognizes as a face of science
must be somcthing open ro anybody to obscrve, provided he fulfills the neces-
sary condmons, cxternal and internal  As long as only one man has been able
to sce a marking upon the planet Venus, it 13 not an established fact
On the other hand, the method of modern scicnce 1s social 1 respect to the
solidarity of its efforts  The scienufic world 1s Like a colony of msects, m that
the mdividual strives to produce rthat which he himself cannot hope to enjoy”
—Dauctionary of Philosophy and Psychology, Vol 2, p 502

*The “agreement” 1 question 1s agrecment In activites, not intellectual ac-
ceptance of the same set of proFosmuns (Cf ante, pp 51-4) A proposiuon
does nor gan validiry because of the number of persons who accepr 1 = More-
over, conunuity of mqury as a going concern must be taken into account
rather than the exact state of belief at a given moment
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harmony with the position thatr the ultimate end and test of all
mquiry 1s the transformation of a problematc swuatton (which n-
volves confusion and conflict) into a umified one  That 1¢ 1s much
more difficult to accomplish this end 1 social mquiry than n the
restricted field of physcal mmquiry 1s a fact  Bur 1t 1s not a fact
which constitutes an inherent logical or theorctical difference be-
tween the two kinds of mquiry  On the contrary, the presence
of practical difficulties should operate, as within physical inquiry
iself, as an imtellectual sumulus and challenge to further apphca-
tion

4 Thar social mquiry must satsfy the conjont conditions of
observational ascertamment of fact and of appropriate operational
conceptions may seem too evident to require explicit statement
IFor they arc obviously conditions of all scientfic achievement with
respect to existential subject-matter  Bur the faudure to satisfy the
requrement of msttution of factual and conceprual subject-matter
m conjugate correspondence with each other 15 such a marked
charactenistic of the present estate of the social disciplines (as 1s
shown m some detail later) that it 1s necessary to make the point
osphieitly  On the posirny e side, the neccesaty of thys conjugate re-
lation 1ndicates the most important way 1n which physical science
serves as a model for soaal mquiry  For af there 1s one lesson more
than any other taught by the methods of the physical sciences, 1t 1s
the strict correlatvity of fact and 1deas  Unual social inquiry suc-
ceeds in establishing mcthods of observing, diserimmaning and ar-
ranging data that evoke and test corrclated 1deas, and until, on the
other side, 1deas formed and used are (1) employed as byporbeses,
and are (2) of a form to direct and prescribe operations of analytic-
synthetc deternunation of facts, socul inquiry has no chance of
satisfying the logical conditions for atrainment of scientific starus

5 One further pomnt will be mentioned before we come to dis-
cussion of social inquiry 1 its own terms  The wide field and
mrricate consticution of social phenomena, as compared with
physical phenomena, 1s more than a source of practical difficulties
i their scientific treatment It has a definite theoretical 1mport
For the existential conditions which form the physical environ-
ment enter at every pomt mto the consutution of socio-cultural
phenomena No individual person and no group does anything
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except In interaction with physical conditions There are no
consequences taking place, there are no social events that can be
referred to the human factor exclusively  Let desires, skills, pur-
poses, beliefs be what they will, what happens 1s the product of the
mteracting interventon of physical conditions like soil, sea, moun-
tamns, chimate, tools and machines, 1n all their vast vanety, with
the human factor® The theoretical bearing of this consideration
1s that social phenomena cannot be understood except as there 15
prior understanding of physical conditions and the laws of thewr
mteractions  Social phenomena cannot be attacked, qua social,
directly Inquiry inro them, with respect both to dara thar are
significant and to their relations or proper ordering, 15 conditioned
upon extensive prior knowledge of physical phcnomena and their
laws This fact accounts 1n part for the rerarded and mmmaturc
state of social subjects  Only recently has there been sufficient un-
derstanding of physical relations (including the biological under
this caption) to provide the necessary mreliectual instrumentalinies
for effectuve intellectual attack upon social phenomena  Without
physical knowledge there are no means of analyuc resolution of
complex and grossly macroscopic social phenomena into simpler
forms  We now come to discussion of the bearing of logical
prnciples of inquiry upon distincnive social subject-matter

I1 Socwal Inqury and Judgments of Practice It was shown n
the course of earlier discussions that there are judgments which
are formed with express reference to entering integrally mto the
reconstitution of the very existential matenal which they are ulti-
mately about, or concern It was also shown that the judgments
m which this phase 1s explicit—namely, judgments of pracuce and
historical judgments,—are special instances of the reconstructive
transformation of antecedent problemaric subject-matter which 1s
the end-in-view and the objective consequence of all inquiry
These considerations have a peculiar bearing upon social mnquiry
n 1ts present condiion For the 1dea commonly prevails that
such mquiry 15 genumely scientific only as i deliberately and
systemarically abstans from all concern with matters of social
practice  The special lesson which the logic of the methods of

®This consideration 1s {atal to the view that socil sciences are exclusively,
or even donunantly, psychological
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physical mquiry has to teach to social inquiry 15, accordingly,
that socnl mquiry, as mquiry, volves the necessity of operations
which existentially modify actual conditions that, as they exst,
are the occasions of genumne inquiry and that provide 1ts subject-
matter For, as we have seen, this lesson 1s the logical mmport of
the expcrimental method

Physical inquiry to a considerable extent and mathematics to an
even greater extent have now reached the pomnt where problems are
mamly set by subjccr-matter already preparcd by the results of
prior mquiries, so that further inquiries have a store of scientific
data, conceptions and methods already at hand  This 1s not the
case with the material of socul mquiry  This material exasts chiefly
mn a crude qualitative state  The problem of mnsttution of methods
by which rthe matcrial of existenual siruations may be converted
mto the prepared marenals which facilirate and control inquiry
15, therefore, the primary and urgent problem of social nquiry
It 15 then to this phase of the logic of social mquury that further
discussion will be particularly directed

1 Most current social inquiry 1s marlced, as analytic examination
will disclose, by the dommance of one or the other of two modes
of proccdure, wiiuch, n their contrast with one another, illustrate
the separation of practice and theory On the practical side, or
among persons dircetly occupied with management of pracucal
affairs, 1t 15 commonly assumed that the problems which eist are
already defimte m therr mam fearures  When this assumption 1s
made, 1t follows that the business of inquiry 15 bur to ascertain the
best method of solving them The conscquence of this assumption
15 that the work of analytc discrunmmation, which 1s necessary to
convert a problematic sicuation mto a set of conditions f()rrmng a
definite problem, 15 largely forcgone  The mcvitable 1esult 1s that
merhods for resolving problematic situations are proposed without
any clear conception of the matertal m which projects and plans
are to be applied and to take effect  The further resulr 1s that often
difficulties are intensiied For addiuonal obstructions to mtelli-
gent action are created, or else, in alleviaung some symptoms, new
troubles are generated Survey of polical problems and the
methods by which they are dealt wich, in both domestic and inter-
national fields, will disclose any number of pertinent 1illustrations
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The contrast at this pomnt with methods 1 physical mquiry 1s
striking  For, 1n the larter, a large part of the techniques employed
have to do with determinauion of the nature of the problem by
means of methods that procure a wide range of dara, that deter-
mine their pertinency as evidential, that ensure their accuracy by
devices of measurement, and that arrange them in the order which
past mquiry has shown to be most likely to indicate appropriate
modes of procedure Controlled analytic observation, mvolving
systematic comparison-contrast, 1s accordingly a marter of course
mn the subjects that have achieved scienufic status  The futility
of attempting to solve a problem whose conditions have not been
determuned 1s taken for granted

The analogy between social practice and medical practice as 1t
was conducted before the nise of techniques of chinical observation
and record, 1s close enough to be instructive  In both, there 1s the
assumption that gross observation suffices to ascertan the nature of
the trouble Except in unusually obscure cases, symptoms suf-
ficiently large and coarsc to be readily observable sufficed n
medical practice to supply the data that were used as means of
diagnosis It 18 now recognized that choice of remedial measures
lookung to restoration of health 1s haphazard untl the conditions
which constitute the trouble or disease have been derermined as
completely and accurately as possible  The primiry problem 1,
then, to insttute the techmques of observation and record that
provide the data taken to be evidenual and tesung  The lesson,
as far as method of socal mquiry 1s concered, 1s the prime neces-
sity for development of techmques of analyuc observation and
comparison, so that problematic social situations may be resolved
mto definitely formulared problems

One of the many obstructions 1n the way of sausfyng the logi-
cal conditions of scientfic method should receve special notice
Serious social troubles tend to be interpreted mn wroral terms
That the situations themselves are profoundly moral 1n their causes
and conscquences, 1n the genuine sense of moral, nced not be de-
nied  But conversion of the situations investgated mto definiee
problems, that can be intelhgently dealt wich, demands objective
wmtellectual formulation of conditions, and such a formulation de-
mands 1n turn complete abstraction from the qualines of sin and
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righteousness, of vicious and virtuous motives, that are so readily at-
tributed to individuals, groups, classes, nations There was a ume
when desirable and obnoxious physical phenomena were attrib-
uted to the benevolence and malevolence of overruling powers
There was a time when diseases were attributed to the machina-
tons of personal enemies Spinoza’s contenuon that the occur-
rence of moral evils should be teated upon the same basis and
plane as the occurrence of thunderstorms is justifiable on the
ground of the requirements of scientfic method, independently
of 1ts context mn his own philosophic system  For such procedure
1s the only way m which they can be formulated objectively or in
terms of selected and ordered conditions And such formulation
1s the sole mode of approach through which plans of remedial
procedure can be projected n objective terms Approach to hu-
man problems m terms of moral blame and moral approbation, of
wickedness or righteousness, 1s probably the greatest single ob-
stacle now existing to development of competent methods 1n the
field of social subject-martter

2 When we rurn from consideranon of the methods of mquiry
currently employed m political and many adminstrative marters,
to the methods that are adopred 1n the professed name of social
science, we find quite an opposirte state of affairs e come upon
an assurnprion which if 1t were made explicily formulated would
take some such shape as “The facts are out there and only need
to be obscrved, assembled and arranged to give rise to suirable and
grounded generalizations”  Investugators of physical phenomena
often speak and write 1 sumular fashion  But analysis of whar they
do as distinct from what they say yields a very different result  Be-
fore, however, considering this poine I shall discuss a closely con-
nected assumption, namely the assumption that mn order to base
conclusions upon the facts and only the facts, all evaluatrve pro-
cedures must be strictly ruled out.

This assumption on the part of those engaged, in the name of
science, 1n social mvestigation derives i the minds of those who
entertain 1t from a sound principle It springs, at least m large
measure, from realization of the harm that has been wrought by
forming social judgments on the ground of moral preconceptions,
conceptions of what 1s right and wrong, vicious and virtuous As
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has just been stated, this procedure nevitably prejudices the nstru-
tion of relevant significant data, the statement of the problems that
are to be solved, and the methods by which they may be solved
The soundness of the principle that moral condemnation and
approbation should be excluded from the operations of obtainng
and weighing matenial data and from the operations by which
conceptions for dealing with the data are msuruted, 15, however,
often converted mrto the notion that all evaluations should be
excluded This conversion 15, however, effected only through the
mntermediary of a thoroughly fallacious notion, the notion, namely,
that the moral blames and approvals 1n question are evaluative
and that they exhaust the field of evaluation For they are not
evaluative 1n any logical sense of evaluation They are not even
judgments 1n the logical sense of judgment For they rest upon
some preconception of ends that should or ought to be attaincd
This preconception excludes ends (consequences) from the field
of mquiry and reduces mquury at its very best to the truncated and
distorted business of finding our means for realizing objecuves al-
ready settled upon  Judgment which 1s actually judgment (that
satishes the logical conditons of judgment) nstrutes means-
consequences (ends) mn strict comjugate relation to each other
Fnds have to adjudged (evaluated) on the baus of the available
means by which they can be attamed just as much as existental
materials have to be adjudged (evaluated) with respect to thur
function as material means of effectung a resolved situation  For
an end-m-vicw 15 1tself a means, namely, a procedural means

The 1dea that “the end justifies the means” 15 1n as bad repute
in moral theory as 1ts adoption 1s a commonplace of political prac-
tice The doctrine may be given a strictly logical formulation,
and when so formulated 1ts imherent defect becomes evidenr
From the logical standpoint, 1t rests upon the postulate that some
end 15 already so fixedly given thar 1t 15 outside the scope of 1in-
quiry, so that the only problem for mquiry 1s to ascertan and
manipulate the materials by which the end may be attained The
hypothenical and directive function of ends-in-view as procedural
means 15 thus ignored and a fundamental logical condition of n-
quiry 1s violated Only an end-in-view that 1s treated as a by-
potbesis (by which discrimination and ordenng of existential ma-
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terial 1s operatively effected) can by any logical possibilicy deter-
mine the existential materials that are means In all fields but the
social, the notion that the correct solution 15 already given and
that 1t only remans to find the facts that prove 1t 15 so thoroughly
discredited that those who act upon 1t are regarded as pretenders,
or as cranks who are trying to impose some pet notion upon
facts But mn social matters, those who clam that they are
possession of the one sure solution of social problems often set
themselves up as bemng peculiarly scientific while others are floun-
dering around m an ‘“empirical” morass Only recognition 1n
both theory and practice that ends to be atrained (ends-n-view)
are of the nature of hypotheses and that hypotheses have to be
formed and tested 1n strict correlativity with existenual conditions
as means, can alter current habits of dealing with social 1ssues

What has been said indicates the valid meaning of evaluation m
inquiry 1n general and also shows the necessity of evaluative
judgments 1n social inqury  The need for selecuve discimination
of certain existential or factual material to be data proves that an
evaluative estimate 15 operating  The notion that evaluation 1s
concerned only with endrs and that, with the ruling out of moral
ends, evaluative judgments are ruled out rests, then, upon a pro-
found misconception of the narure of the logical condinions and
constituents of all scientific inquiry.  All competent and authentic
inquiry demands that out of the complex welter of existenuial and
potentally observable and recordable matemal, cerrain materal
be selected and weighed a5 dara or the “facts of the case” This
process 1s one of adjudgment, of appraisal or evaluation On the
other end, there 1s, as has been just stated, no evaluation when
ends are taken to be already given An idea of an end o be
reached, an end-m-vzew, 15 logically indispensable 1n discrimination
of existential material as the evidential and tesung facts of the case
Without it, there 1s no guide for observanion, without 1t, one can
have no conception of what one should look for or even s looking
for One “fact” would be just as good as another—that 1s, good
for nothing 1n control of mquiry and formation and 1n settlement
of a problem

3 What has been said has direct bearing upon another assumption
which underlies a considerable part of allegedly sciennfic social
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inquiry, the 1dea, namely, that facts are just there and need only
to be observed accurately and be assembled n sufficient number
to warrant generalizations A gemeralization 1 the form of a
bypothesns 1s a prerequisite condition of selection and ordering of
material a5 facts A generalization 1s quite as much an antecedent
of observation and assemblage of facts as 1t 1s a consequence of
observing and assembling them  Or, more correctly stated, no
generalization can emerge as a warranted conclusion unless a
gencralizauon 1n cthe form of a hypothesis has previously exercised
control of the operations of discrimmanve selection and (synthetic)
ordering of maternal to form the facts of and for a problem To
return to the pomnt suggested earlier  What scientific inquurers do,
as distinct from what they say, 1s to execute certain opcrations of
experimentation—which are operations of doing and making—
that modify antecedently given evistennial conditons so that the
results of the transformation are facts which are relevant and
weighty 1n solution of a given problem  Operauons of experimen-
tation are cases of blind trial and error which at best only succeed
in suggesting a hypothesis to be later tried excepr as they are them-
selves directed by a hypothests about a solution

The assumption that socul inquiry 1s scientific 1f proper tech-
niques of observation and record (preferably staustical) are em-
ployed (the standard of propriety bemng set by borrowing from
techmques used m physcal saence), thus fails to observe the
logical conditions which 1n physical science give the techmiques of
observing and measuring their standing and force This pomnt
will be developed by considering the 1dea, which 1 current, that
social mquiry 1s scientific only when complete renunciation of
any reference to practical affairs 1s made 1ts precondition  Discus-
sion of this fallacy (fallacious from the strictly logical pomt of
view) will start from a consideranion of the nature of the problems
of social inquiry

I Institution of Problems A genuine problem 1s one set by
existential problematic sizuations  In social inquiry, genune prob-
lems are set only by actual social situations which are themselves
conflicting and confused  Social conflicts and confusions ewist
m fact before problems for mnquiry exist The latter are ntel-
lectualizations 1n inquiry of these “practical” troubles and dif-
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ficulies The intellectual deterrminations can be tested and war-
ranted only by doing something about the problemauc existential
situations out of which they arise, so as to transform it in the
dircction of an ordered situation  The connection of social nquiry,
as to social data and as to conceptual generalizations, with pracuce
1s mtrmsic not external  Any problem of scientific inquiry that
does not grow out of actual (or “practical”’) social conditions 1s
factimous, 1t 15 arbitranly set by the inquirer mstead of being ob-
jecuvely produced and controlled  All the techniques of observa-
tion employed n the advanced sciences may be conformed to,
mncluding the use of the best statistical methods to calculate
probable errors, etc, and yet the material ascertained be scien-
ufically “dead,” 1e, wrelevant to a genuine 1ssue, so that concern
with 1t 15 hardly more than a form of mntellectual busy work That
which 1s observed, no matrer how carefully and no matter how ac-
curate the record, 15 capable of being wnderstood only m terms of
projected consequences of activities  In fine, problems with which
mquiry mto social subject-marrer 15 concerned must, if they satisfy
the conditions of scientific method, (1) grow out of actual social
tensions, necds, “‘woubles”, (2) have their subject-matter de-
termined by the condinons that are matcrial means of bringing
abour a umified situation, and (3) be related to some hypothess,
which 15 a plan and policy for existential resolution of the conflict-
g socual sitnation

IV Deternnnation of Facts wnr Social Inguiry. This topic has,
of necessity, been anueipated m the foregomg discussion which has
shown that facts are such in a logical sense only as they serve to
dehmit a problem m a way that affords indication and test of
proposed solutions  Two mvolved considerations will, however,
be explicitly deale with 1t

1 Since transformation of a problematic situation (a confuscd
situation whose constituents conflict with one another) 1s effected
by mtcraction of specially discrimmated existential conditions,
facts have to be determmed v their dual function as obstacles
and as resources, that 15, with reference to operations of negation
(climinauon) and affirmanion, the latter beng determination of
matenals as positively agreemng with or remforcing one another
No existing situation can be modified without counteracting ob-
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structive and deflecting forces that render a given situation con-
fused and conflicting  Operations of elimination are indispensable
Nor can an objectively unified sirnanion be mnstituted except as
the positwve factors of cxisting conditions are released and ordered
so as to move m the direction of the objective consequence desired
Otherwise, ends-in-view are utoptan and “idealistic,” mn the senti-
mental sense of the latrer word

Realisuc social thinking 15 precisely the mode of observation
which discriminates adverse and favorable conditions mn an existing
situation, “adverse” and “favorable” being understood m connec-
tion with the end proposed “Realism” does mot mean appre-
hension of the exisung situation m toto, but selective disermmina-
uon of conditions as obstructive and as resources, 1¢, as negatve
and posttive When 1t 15 said “We must take conditions as they
are” the statement 15 either a logical truism or a fallacy which
then operates as an excuse for mmaction It 1s a trusm 1if 1t 15
understood to mean that exssung conditions are the material, and
the only matenal, of analytic observanon  Bur if 1t 15 taken to
mean that “conditions as they are” are fimal for judgment as to
what can or should be done, there results complcte abnegation of
mtelligent direction of both observation and action  For condi-
tions m any doubtful and undesirable sirnation are never all of a
prece—otherwise there would be no conflict or confusion nvolved
—and, moreover, they are never so fised that no change 1n them
can be eflected In acrual fact, they are themselves changing any-
how 1n some direction, so that the problem 1s to instutute modes of
mteraction among them which will produce changes 1n the direc-
tion that leads to the proposed objective consequence

2 That conditions are never complerely fixed means that they
are m process—that, 1 any case, they are moving toward the
production of a state of affairs which 1s gomng to be different m
some respect  The purpose of the operations of observation which
differentiate conditions 1nto obstructive factors and positive re-
sources 1s precisely to indicate the intervening acuvines which
will give the movement (and hence 1ts consequences) a different
form from what 1t would take if 1t were left to itself, that 15, move-
ment toward a proposed unified existential situation

The result of taking facts as fimished and over with 1s more
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serious 1 inquury 1nto social phenomena than 1t 1s with respect to
physical objects For the former phenomena are mherently his-
torical  Bur 1n physics, although universal conceptions are defined
and lands are described m reference to some final existential applica-
tion, they are free from the necessity of any immediate application
Every socnl phenomenon, however, 1s 1tself a sequential course of
changes, and hence a fact 15olated from the history of which 1t 1s a
moving constituent loses the qualities that make 1t distincuvely so-
cial  Generic propostions are mdispensable 1 order to determine
the umque sequence of evenrs, bur as far as the latrer 1s interpreted
wholly 1n terms of general and universal propositions, 1t loses that
umque 1ndividuabity in virtue of which it 1s a historic and social
fact A physcal fact may be treated as a “case”  Any account of,
say, the assassination of Julius Caesar assuredly mvolves the generic
conceptions of assassination, conspiracy, political ambition, human
beings, of which 1t 15 an exemplifying case and 1t cannot be re-
ported and accounted for without the use of such general concep-
tions  Bur treatment of 1t as just and merely a case ehminates 1ts
qualiues that make it a social fact  The conceptions are indis-
pensable but they are indispensable as mizeans for determuung 2
non-recurring temporal sequence Even i physics “laws” are 1n
therr logical imporr ulnmarely means of selecung and linking to-
gether cvents which form an mdividual temporal sequence ’

It was just athrmed that social phenomena are historical, or of
the narure of individual remporal sequences  Argument m sup-
port of this assumption 1s superfluous if “history™ 1s undersrood to
include the present  No one would dream of questioning that the
soclal phenomena which consurure the rise of the papacy, the
industrial revolution, the rise of culrural and poliucal nationalism,
are historical Tt cannot be denied that what 15 now gomng on 1n
the countries of the world, m thewr domestic msticutions and
foreign relations, will be the material of history 1n the furure It s
absurd to suppose that history mcludes events that happened up to
yesterday but does not take in those occurring today  As there
arc no temporal gaps in a historically determined sequence, so there
are none 11 socul phenomena that are determined by mquiry for
the latter constitute a developmg course of events Hence, al-

S Sec, ante, pp #45-7
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though observation and assemblage of materials 1n 1solation from
their movement nto an eventual consequence may yield “facts” of
some sort, the latter will not be facts mn any social sense of thar
word, since they will be non-historical.

This consideration remnforces the conclusion already drawn
Inquiry mro social phenomena mvolves ]udgments of evaluation,
for they can be understood only mn terms of eventuations to which
they are capable of moving  Hence, therc are as many possible
mterpretations in the abstract as there are possible lunds of consc-
quences This statement does not entall carrymng over into social
phenomena a teleology that has been ourmoded m the case of
physical phenomena It docs not imply that there 15 some purpose
ruling social events or that they are moving to a prederermined
goal The meaning 15 that any problemanc situation, when 1t 15
analyzed, presents, m connection with the 1dea of operanons to be
performed, alternative possible ends in the scnse of terminating
consequences  Even m physical mquiry, what the inquirer ob-
serves and the conceprions he entertams are controlled by an
objective purpose—that of attamning a resolved situation  The
difference between physxcal and social mquury does not reside in
the presence or absence of an end-m-view, formulated in terms of
possble consequences It consists 1n the respective subject-matter s
of the purposes  This difference makes a great practical diffcrence
in the conduct of quiry a difference 1n the kind of opcrations
to be performed i msttuung the subjcct-matters that in ther
interactions will resolve a sitwarion  In the case of socnial mquury,
assocuated acuvities are dirccrdy mvolved i the operations to be
performed, these associated actvities enter nto the idea of any
proposed solution  The practical difficulties in the way of secur-
ing the agreements 1n acrual association that are necessary for the
rcquired actvity are great  In physical matters, the mnquirer may
reach the outcome mn his laboratory or ebservatory  Unlization of
the conclusions of others 15 mdispensable, and others must be able
to attan simular conclusions by use of materials and methods similar
to those amployed by the individual mvestigator  His acuvity 15
socially conditioned 1 1ts beginning and close But in physical
inquiry the conditioning social factors are relatively indirect, while
m solution of social problems they are directly mnvolved Any
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hypothesis as to a social end must include as part of itself the idea
of organized association among those who are to execute the opera-
tions 1t formulates and directs

Evaluatuve judgments, judgments of better and worse about the
means to be employed, material and procedural, are required
The evils n current social judgments of ends and policies arise,
as has been said, from mmportations of judgments of value from
outside of nquiry  The evils spring from the fact that the values
employed are not determined 1n and by the process of mquiry
for it 1s assumed that certam ends have an imherent value so
unquestionable that they regulate and vahdatc the means em-
ployed, nstead of ends being determined on the basis of existing
conditions as obsracles-resources  Social nquiry, 1n order to satisfy
the conditions of scientfic method, must judge ccrtain objective
consequences to be the end which 1 worzh attaming under the
given conditions  But, to repeat, this statement does not mean
what 1t 15 often said to mean Namely, that ends and values can be
assumed ourside of scientific mquiry so that the latter 1s then
confined to determunation of the means best calculated to arrive
at the realization of such values On the contrary, 1t means that
ends i their capacity of values can be validly derermined only on
the baws of the tensions, obstrucuons and posiive potentialities
that are found, by controlled observation, to exist 1 the actual
situation

V' Conceptual Subject-matter m Socual Inqury This theme
was necessarily touched upon 1n the consideration of the first point,
the nature of problems It was also treated i the foregoing sec-
tion regarding “fact-findings” that are carried on in 1solauon from
conceptions of an end to be attained  For 1t was ponted out that
such conceptions, while they need to be tested and revised in rerms
of observed facts, are required ro control che selection, arrangement
and interpretation of facts Considcration of the present theme
will, accordingly, be confined for the most part, to ponting out the
logical mistake of those methods that treat conceprual subject-
matter as 1f 1t consisted of fArst and uloimate, self-validating cruths,
principles, norms  As so often happens with contrary one-sided
views, the defects of the factual, so called “positivistic” school and
of the conceptual school, provide arguments by which cach evokes
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and supports the views of the other It cannot be said that the con-
ceptual or “rationalistic” school pays no atrention whatever to facts
But 1t can be stated that 1t places 1ts entire emphasis upon concep-
tions, so that facts are subsumed directly under “principles,” the
latter being regarded as fixed norms that decide the legiimacy or 1l-
legitimacy of existing phenomena and that prescribe the ends to-
wards which endeavor should be directed

There can be no doubt that in some form or other the past
history of social thought has been dominated by the conceptual ap-
proach  There have existed (to mention merely some outstanding
phases) first, the conception, 1 classical, moral and political theory
of ends-in-themselves thar are fixed 1n and by Narure (and hence
ontological and cosmological), secondly, the doctrine of “Natural
Laws,” which 1tself assumed a variety of forms in successive epochs,
thirdly, the theory of mnutions of 2 priorz necessary truchs, and,
finally, as i contemporary thought, the doctrine of an mtrmsic
hierarchy of fixed values It 1s no part of the present task to
examune these various historical mamfestations of identification of
ends having objecuve status with 4 priorz conceprual material  An
dlustration, exemplary as to the logic mnvolved although not ex-
emplary as to 1ts material, will be given

Classical political economy, with respect to 1ts logical form,
claimed to be a science in virtue, first, of certain ultimate first
truths, and, secondly, i virtue of the possibility of ngorous “de-
duction” of actual economic phenomena from these truths  From
these “premuses,” 1t followed, in the thurd place, that the first
truths provided the norms of pracucal acuvity m the field of
economic phenomena, or that actual measures were right or
wrong, and actual economic phenomena normal or abnormal, 1n
the degree of their correspondence with deductions made from
the system of conceptions forming the premises The members of
this school, from Adam Smith to the Mills and their contemporary
followers, differed of course from the traditional rationalistic
school  For they held that first principles were themselves derived
mductweiy, mstead of bemg established by a priors mruiion  But
once arrved at, they were regarded as unquestionable truths, or as
axioms with respect to any further truths, since the latter should be
deductively derived from them The actual content of the fixed
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prermises was taken to be certain truths regarding human nature,
such as the universal desire of each individual to better his condi-
tion, the desire to do so with the least effort (since effort con-
sututed cost m the sense of pam to be mmimized), the impulse to
exchange of goods and services 1n maximum satisfaction of wants
at least cost, etc

We are not concerned with the quesuon of the vahdity or m-
validity of the content of these premises The pomt at 1ssue con-
cerns the import of the logic of the method involved The net
consequence of the procedure of classic economics was reinstate-
ment of the older conception of “natural laws” by means of a
remterpretation of their content  For 1t was concluded that the
“laws” of human acuvity n the economic field, which were
theoretically deducible, were the #orms of proper or night human
activity 1n that field The laws were supposed to “govern” the
phenomena n the sense that all phenomena which faied to con-
form to them were abnormal or “unnatural’—were a vicious art-
tempt to suspend the working of natural laws or to escape from
thar mevitable consequences  Any attempt to regulate economic
phenomena by control of the social conditions under which pro-
duction and distmbunion of goods and services occur was thereby
judged to be a violanon of natural laws, an “interference” with
the normal order, so that ensumng consequences were bound to be
as disastrous as are the consequences of an artempt to suspend or
mterfere with the worlung of any physical law, say, the law of
gr.].VltﬂthI'l

Discussion of this position 1s concerned only with 1ts mherent
logic, not with the fact that its pracucal product was a system of
lassez~farre “ndividualism” and a demial of the validity of ar-
tempts at social control of economic phenomena  From the
standpomnt of logical method, the conceptions involved were not
regarded as bypotheses to be employed 1n observation and order-
ing of phenomena, and hence to be tested by the consequences
produced by acting upon them They were regarded as truths
already established and therefore unquestionable  Furthermore,
1t 1s evident thar the conceptions were not framed with reference
to the needs and tensions existing at a parucular tmze and place,
or as methods of resolving ills then and there exisung, bur as
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universal principles applicable anywhere and everywhere A
strong case mught be made out for the position that if they had
been framed and mterpreted on the ground of applicability ro
conditions ewsting under specified spatio-temporal conditions,
say, mn the first half of the nineteenth century in Great Britain,
they were to a considerable extent directive operational hypotheses
relevant to those historical conditions But the method that was
employed forbade an rerpretation in specified spatio-temporal
terms

In consequence, the three indispensable logical conditions of
conceptual subject-matter in scienufic method were ignored,
namely, (1) the status of theoretical conceptions as hypotheses
which (2) have a directive function i control of obscrvation and
ulumate practical transformanon of antecedent phenomena, and
which (3) are tested and continually revised on the ground of the
consequences they produce in ewistential application

A further illustration of the demands of logical method may be
found m other current theories about social phenomena, such as
the supposed 1ssue of “individualim” versus “collectivism” or
“socialism,” or the theory that all social phenomena are to be en-
visaged 1 terms of the class-conflict of the bourgeoisie and the
proletaniat  From the standpoint of method, such conceptual
generalizations, no matter which one of the opposed conceprions 1s
adopted, prejudge the charactensstic trais and the kinds of actual
phenomena that the proposed plans of action are to deal with
Hence the work of analytic observations by which actual phe-
nomena will be reduced to terms of definite problems that may be
dealt with by means of determiate specified operations 1s -
trmsically compromised from the start  The “generalizations” are
of the nature of all-or-none contradictory “truths” Like all such
sweeping universals, they do not delimit the field so as to determine
problems that may be attacked one by one, but are of such a
nature that, from the standpomt of theory, one theory must be
accepted and the other rejected m tozo

One of the simplest ways of grasping the logical difference be-
tween social mquiry that rests upon fixed conceptual principles
and physical nquiry, 15 to note that 1n the latter the theoretical
controversies which exist concern the efficacy of different concep-
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tions of procedure, while 1n the former they are about the question
of an alleged intrinsic truth or falsity  This atturude 1s generatve
of conflict 1n opinion, and clash 1n action, mstead of promotng n-
quiries into observable and verifiable facts If one looks at the
carly stage of what 1s now the body of facts and ideas that
constiture physics, chemistry, biology and medicine, one finds that
at some earlier period controversy in those fields was also mamly
about the intrinsic eruth and falsity of certain concepuions  As
these sciences have advanced m genumne scientfic qualiry, doubt
and mquiry have centered upon the efficacy of different wethods
of procedure  The result has been thar mstead of a state of ngid
alternatives of which one must be accepted and the other re-
jected, a plurality of hypotheses 1s positively welcome For the
plurality of alternatives 1s the effecuve means of rendering in-
quiry more extenstve (sufficient) and more flexible, more capable
of taking cognizance of all facts that arc discovered

In fine, fact-Ainding procedures arc necessary for (1) deternuna-
tion of problems and for (2) provimon of dara that mdicate and
test hypotheses, while formulation of conceprual structures and
frames of reference 15 nccessary to gude observation m dis-
crimmatng and ordermg data The immature state of social 1n-
quiry may thus be measured by the extent to which these two
operations of fact-finding and of settng up theorcuical ends are
carried on mdependently of each other, wirh the consequence that
factual propoations on one side and conceprual or theorencal
structurcs on the other are regarded each as final and complete m
wwself by one or another school  With reference ro the conceptual
framew ork, some addiuonal consideranions are appended

1 Diuecuing concepuions tend to be taken for granted after they
have once come mto general currency In consequence they
cither remain wmplicit or unstated, or else are propositionally
formulared 1n a way which 1s stauc mstead of functional Faillure
to examine the conceptual structures and frames of reference
which are unconsciously implicated m even the seemingly most
innocent factual inquiries 15 the greatest single defect thar can be
found in any field of nquiry Even mn physical matters, after a
certain conceptual frame of reference has once become habicual, 1t
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tends to become finally obstructive with reference to new lines of
mvestigation  In biology and 1n the social disciplines, law, politics,
economics and morals, the danger 1s more acute and more dis-
astrous Failure to encourage ferulity and flexibility mn formation
of hypotheses as frames of reference 1s closer to a death warrant of
a science than any other one thing,

2 With respect to social subject-matter 1n particular, failure to
translate nfluential conceptions mnto formmlated propositions 15
especially harmful For only explicit formulation stimulates ex-
ammation of their meamings i terms of the conscquences to which
they lead and promotes critical comparison of alternative hy-
potheses  Without systematic formulation of rubing 1deas, mnquiry
1s kept 1n the domain of opmion and action n the realm of conflict
For ulumately the only logical alternative to open and above-
board propositional formulation of conceptual alternatives (as
many as possible) 15 formanion of controlling 1deas on the ground
of erther custom and tradition or some special interest  The result
1s dichotomization of a social field 1nto conservanves and progres-
swes, ‘“‘reactionaries” and “radicals,” etc

3 One of the chief practical obstacles to the development of
social inquiry 1s the exising division of social phenomena mto a
number of compartmentalized and supposedly independent non-
mteracting fields, as in the different provinces assigned, for ex-
ample to economucs, politics, jurisprudence, morals, anthropology,
etc It 1s no part of a general logical theory to indicate specil
methods and devices by which exusting barriers may be broleen
down That task 15 the busmess of mquirers in the several ficlds
But a survey from the logical pont of view of the historical de-
velopmenr of the social diseiplines instructively discloses the causes
of spliting up social phenomena mnto 2 number of relatively closed
compartments and the mjurious effects of the division It 15 legi-
mate to suggest that there 1s an urgent need for breaking down
these conceptual barriers so as to promote cross-fertilization of
ideas, and greater scope, variety and flexibility of hypothcses

4 The pracucal difficulues in the way of experimental method
in the case of social phenomena as compared with physical in-
vestigations do not need elaborate exposition Nevertheless, eve
measure of policy put into operation s, logically, and should be
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actually, of the nature of an expeniment For (1) 1t represents the
adoption of one out of a number of alternative conceptions as
possible plans of action, and (2) its execution 1s followed by
consequences which, while not as capable of defimte or exclusive
differentiation as in the case of physical experimentation, are
none the less observable within lumits, so they may serve as
tests of the vahidity of the conception acted upon The 1dea that
because social phenomena do not permit the controlled variation of
sets of conditions m a one-by-one series of operations, therefore,
the experimental method has no application ar all, stands 1n the way
of taking advantage of the experimental method to the extent that
1s practicable. Suppose, for example, 1t 15 a question of the mtro-
duction of some legislative policy Recognition of 1ts experimental
character would demand, on the side of 1ts contents, that they be
rendered as definire as possible in terms of a number of well thought
out alternanives, or as members of a disjunctive systern  That 1s, fail-
ure to recognize its experimental character encourages trearment
of a palicy as an 1solated independent measure  This relauve 1sola-
tion puts a premuum upon formation of polictes m a comparatively
improvised way, influenced by immediate conditions and pressures
rather than by surveys of conditions and consequences On the
other side, failure to take into account the experimental nature of
policies undertaken, encourages laxity and discontinuity n dzs-
crinungtive observation of the consequences that result from 1cs
adoption The result 1s merely that 1t works or 1t does not work
as a gross whole, and some other policy 1s then improvised Lack
of careful, sclective, continued observation of conditions promotes
indefiniteness i formation of policies, and this indefiniteness reacts
in turn to obstruct definiteness of the observations relevant to its
test and revision

Finally, 1t may be pointed our that the prescnt state of social n-
quiry provides a test of the adequacy of general logical theory, and
n this respect furnishes confirmation of the validity of the general
theory which has been developed To consider in detail 1ts value
as a test of logical theories held regarding facts and conception and
their relation to each other would be ro repeat what has already
been sud A word may be added about s value as a test of
formabsuc logical theories A logic of forms in 1solaton from
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matter 1s confined m social mquiry to the function of forms in
locating formal fallacies n discourse, especally in giving warning
agamnst the confusion of words having emotional immediate prac-
tical effect, (so called “expressive sentences”) with those having
objective meaning  Thus purging of reasoning from formal fal-
lacies 15 a valuable service But 1t rarely requires any elaborate
formal scheme to enable them to be detected The important fal-
lacies are the material ones They spring from lack of proper
methods of abservation on one hand, and, on the other, from lack
of methods for forming and tesung hypotheses  With respect to
these material concerns, formalistic logic 1s necessarily silent The
silence 1s sometimes defended on the ground that propositions about
social marters and about whart 15 to be done with respecr to them
mvolve valuanions (which 15 correct), and then holdmg that
propositions about values are pseudo-propositions, c¢xpressing
merely resolutions to act in certain ways That an element of
practical resolution exists need not be denied, 1t 1s found also 1n
every conceprion as to how to operate 1in physical science  The
pomnt which 1s mmportant 15 that formalistic logic provides no
possible ground for deciding upon one practical policy rathcr
than another, and none for following out the conscquences of a
policy when put 1nto operation as a test of 1ts validity  The net
effect 1s to throw the very ficld in which intelligent control 15 of
the utmost importance wholly outside the scope of scientfic
method There are those to whom this result will present itself as a
reductio ad absurdum of the theory i queston In any case,
the formalistic position 15 very lilkely to provoke a reaction that
contributes to strengthening the theory of fixed a4 prior: schemes
of value, known by direct rational mruiion  For any denual of
the possibility of applicauon of a scientific method 1s bound to
encourage resort, in a matter of such importance, to use of non-
scientific and even anti-scientific procedures

I conclude discussion of the topic of the logic of social Inquiry
by referring agan to the point which 1s fundamental i the fore-
going discussion—its intrinsic reference to practice This ref-
erence has been shown to be mnvolved 1n determination of genuine
problems, m discrimmating, weighing and ordering facts as evi-
dential, and in formation and test of the hypotheses that are
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entertained I add a few words upon the special topic of under-
standing facts  Understanding or interpretation 1s a matter of the
ordermg of those matenals that are ascertained to be facts, that 1s,
determination of their relations In any given subject-matter there
exist many relations of many kinds That parucular set of rela-
tions which 1s relevant to the problem i hand has to be determined
Relevant theoretical conceptions come mto play only as the prob-
lem 1n hand 15 clear and definite, that s, theory alone cannot de-
aide what set of relations 1s to be mstitured, or how a given body
of facts 15 to be understood A mechanic, for example, under-
stands the vanious parts of a machine, say an automobile, when and
only when he knows how the parts work together, 1t is the way
in which they work rogether that provides the principle of order
upon and by which they arc related to one another  The concep-
uon of “working tcgether” mvolves the conception of conse-
quences the sigmificance of things resides in the conscquences they
produce when they imteract with other specified things The
heart of the experimental method 15 derermination of the signifi-
cance of observed things by means of deliberate mstitution of
modes of mteraction

It follows that m social nquiry “facts” may be carefully as-
certained and assembled without being understood They are
capable of being ordercd or related m the way that consurutes
understandig of them only when their bearmg 1s seen, and “bear-
ing” 15 a matter of connection with consequences Social phe-
nomena are so mterwaven with one another that 1t 15 1mpossible
to assign special consequences (and hence bearing and significance)
to any given body of facts unless the special consequences are of
the latter differentially determmed This differcntial determina-
tion can be affected only by active or “practical” operauons con-
ducted according to an 1dea which 15 a plan  Social phenomena
are not unique 1n being complexly nterwoven with another  All
existential events, as existential, are n a sumular state But methods
of experimentation and therr directive conceptions are now so
well established 1n the case of physical phenomena chat vast bodies
of facts seem to carry therr significance with them almost on
ther face as soon as they are ascertamed For prior experimental
operations have shown what their probable consequences will be
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under specified conditions to a high degree of accuracy No such
state of affairs exists with reference to social phenomena and facts
A like state of affairs can be brought into existence, even ap-
proximately, only as soctal facts are related together and hence
understood, on the basis of their connection with differential
consequences that are effected by defimte plans of dealing prac-
tically with the phenomena —the plans, once more, being hypoth-
eses directive of practical operations, not truths or dogmas



CHAPTER XXV

THE LOGIC OF INQUIRY AND PHILOSOPHIES
OF KNOWLEDGE

TWO-WAY CONNECTION exists between logic and philo-
A sophical systems  On the one hand, the history of philos-
ophy shows that every main rype of philosophic system
has developed 1ts own special interpretation of logical forms and
relations  I[ndeed, 1t 15 almost a convention to divide philosophy
in gencral and special systems in parncular into ontology or
metaphysics on one side and a corresponding epistemology or
theory of knowledge, on the other side  From another point of
view, logic, estheucs and ethics are the traditional main branches
of philosophy It 1s nor accidenral that spirirualisuc and ma-
terialistic, monustic, dualisuc and plurahsue, ideabsuc and realistic
philosophies have evinced predilections for one or another type of
logical doctrine, and as they have become aware of the relations
between therr first principles and their methods, have developed a
type of logical theory consonant with their theories of natare and
man It 1s to the credit of each mamn type of philosophy that 1t
has atrempted to make explicit its underlying logic
It 15, however, the other line of connecuion with which this
chapter 15 concerned In order to gain adherents and to endure, a
philosophical system must not only mamtain a reasonable degree of
internal dialectical consistency but must square wself with some
phases and conditions of the methods by which the beliefs that
are entertamed about the world have been reached It does not
suffice that a system have a consistenc logic of discourse It must
also have a consderable measure of plausibility m application to
things of the world if 1t 15 to gain and hold adherents It follows
that every mam philosophical theory of knowledge must not
513
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merely avoid fallacies from 1ts own standpoint, but must borrow
its leading principles from some phase of the logical pattern of
inquiry i order that its conclusions may seem to avoid material
fallacies More than merculous consistency 1n discourse 1s re-
quired to produce and sustain recurring types of philosophies of
knowledge The fact that there 1s a lumited number of types and
that they do recur m history (with modifications of subject-matrer
approprate to the culture of an epoch) of itself suggests that they
have laid hold of some features of the logic of competent mquiry
as the ground of their appeal Wishful thmking may enter nto
the special features sclected, these may be chosen m order to sup-
port mn advance certamn conclusions rather than others Burt the
logical features cannot be themsclves mvented ad hoc  If they
were, the theories would be paranoic constructions

The purpose of this chapter 15, then, to consider some of the
main types of epistemological theory which mark the course of
philosophy with a view to showing that each type represents a
selective extraction of some conditions and some factors out of
the actual pattern of controlled mnquiry It will be shown that
this borrowing 1s what gives them their plausbility and appeal,
while the source of their invalidity 1s arbitrary wsolauon of the
elements selected from the mquiry-context in which they function
They will not be enticized, then, on the ground that they violate
all conditions of inquiry as means of attaning knowledge, but on
the ground that the selections are so one-sided as to gnore and
thereby vircually deny other conditions which give those that are
sclected their cogninve force and which also prescribe the limits
under which the selected elements vahdly apply

To undertake a complete exposition of the sclected logical char-
acteristics that make each typical theory of knowledge just what
1t 15 would demand a book, not a chapter The pattern of mn-
quiry, 1n and by which knowledge 1s instirured, fixes attention, how-
ever, upon the logical conditions that knowledge must satisfy, and
thereby furnishes us a clew that will guide us through the maze of
theonies If the theories are not wholly arbitrary but are one-
sided emphases selected from the total context of the pattern, the
pattern presents us with the total set of logical conditions out of
which some are extracted and then set over agamnst one another
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Thus possibility of selection has been actualized  The resulr 15 the
various types of epistemological theory that mark the history of
thought  While the material of further discussion 1s, then, neces-
sarilly critical and controversial the purpose 15 not controversial
It 15 to throw hight upon the directing logical motif of each system
and also to provide mdirect confirmarion of conclusions already ser
forth

1 The pattern of mquiry mvolves actively cooperating divisions
of labor between perceprual and ideational subject-matters Em-
phasis upon one of these conditions at the expense of the other
will necessarily result i conflictng theories of knowledge Those
who make one factor supreme and final will necessarily atrempt to
explain the other mn 1ts own terms or else to explamn it away More-
over, the madequacy of each view will also necessarily give re-
newed life and vigor to the opposed thecory  The history of
thought from Greek tunes on is marked by the contnued con-
troversy between sensationalistic empiricism and  abstract  ra-
uonalism

2 Agan, the pattern of inquiry 1s marked both by the presence
of immediate qualitanive elements which derermine the problem of
mquiry, which dcternune the marerial that 1s relevant, and which
test any proposed solution, and by mediate factors Here agam,
one-sided sclection 15 possible

While the theory of mmmediate knowledge has been discussed
and rejecred, yet that discussion does not fully cover the pomts
which are relevant to the 1ssue 1n hand For there are theories
that adnut thar the processes of mcdlathn are prelunmary to ob-
taming knowledge but are themselves extra-logical, eg, the
theories which hold that induction and inference are merely pre-
paratory psychological adjustments On the other hand, there
are theorics whose recognition of the necessity of mediation leads
them to the conclusion that in the final object of knowledge every-
thing stands 1n mediated relation to everything else  From this
pomnt of view the only genune object of knowledge 15 the umi-
verse as an unconditioned whole so that what ordinarly passes for
knowledge, science included, 1s only of “phenomena” or appear-
ances, since they are fragmentary bits of ulumate “Reality ”  Al-
though the final conclusion 1s metaphysical, 1n modern times the
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metaphysical conclusion 1s reached by what purports to be a crit1-
cal exammation of the conditions of the possibility of knowledge
The diffcrence between 1dealistic and realistic theories of knowl-
edge ultimately depends upon the attitude taken towards 1mme-
diate and mediate elements 1n knowledge

3 There 1s the question as to the relanon berween form and
matter  One aspect of thus question has also been already dis-
cussed, namely, the view that logic 1s concerned with forms to the
exclusion of matter But, agamn, this view does not exhaust the
wssue  There are theories, such as traditional rationalism, which
hold that forms completely determine the ultunate matter of
knowledge, there are other theories which hold that while forms,
as essences, are wholly independent of material existence, yet from
tume to tume some of them descend and lay hold of evistence as a
mere flux and thus render 1t, in so far, knowledge One type of
traditional rationalism, absolute 1dealism, holds that logical forms
are characteristic only of human knowing and are completely ab-
sorbed within the material of absolute knowledge

Thus aspect of the 1ssue calls attention to the fact that various
permutations and combinations of the various conditions of the
total pattern of inquiry ewst, so that (apart from the view that
forms are charactenstic of a realm of abstract possibilities), the
ssue of form and matter has historically opcrated as a qualifymng
factor of other theories, rather than as an mdependent bavs of
theories For example, demal of the necesuty of logical forms 1s
charactenistic of both traditional empiricism and mareriahism, and
different views as to their narure play an important role in pro-
ducing the difference between momnistic, dualistic and pluralistic
theories

1 Tradtional Empiricism and Rationalism These theories of
knowledge may be considered togerher as each offers a typical case
of selective emphasis of one of two subject-matrers that are
formally mvolved i any complere act of mquiry  Empiricism i
all 1ts vaneties has msisted upon the nccessity of perceptual ma-
terial m knowledge, historical rationalism has held that only con-
ceptual subject-matter 15 capable of providing knowledge m 1ts
full sense  There 1s no need to repeat here the previous analyses
which have shown that the distinction and relation between ob-
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served data and directive ideas represent a functional division of
labor within mquiry m order that the latter may meer the logical
requiremnents of warranted assertbility It 15 for this reason that
the controversy 1s mterrminable Each type of theory of knowl-
edge has flourished n vircue of the weakness of the other The
special characteristic of traditional empiricism 1s 1ts extreme 1m-
mediatism It engaged 1n one-sided selection of perceptual ma-
terial, but 1r also interpreted this material mm an unqualified
particularistc way It held that the immediately given consises of
qualitative discrete atoms that have no ntrmsic connection with
one another Qur earlier discussion has shown that the immedi-
ately given 1s an extensive qualitative sizuation, and that emergence
of separate qualities 1s the restlt of operations of observation which
discriminates elements to serve as means of delumtng the special
problem mvolved and as means of providing tests for proposed
solutions  In other words, they are functional disunctions made
by inquiry wichin a rotal field for the sake of control of conclu-
sions Traditional empiricism thus affords a strilung exhubition of
what happens when genuimne condinions 1n the pattern of controlled
mnquiry are 1solated from their context and n consequence are
given a non-funcrional interpreration .

The development of this type of empiricism with 1ts denul of
the reality of relations (except those of external conuguity) led to
that type of modern rationalism which selected the relational func-
tton and made relations the center and heart of all knowledge
Since this rationalism admitted the premuse of sensationalism—that
quahties as such are discrete unitary elements—the necessary pres-
ence of relations m knowledge was attributed to the “‘synthetic”
activity of “thought” as an independent factor Such rationalism
was hard put to 1t to account for the presence of elements to be
related, and, as we shall see 1 the sequel, this serious difficulty w as
a chief factor in transforming an earlier rationalism 1nto larer 1deal-
ism  No careful reader of Mil’s Logic—the typical representative
of logical empiricism of the type 1n question—can fail to be struck
by the continually recurrent contrast berween his official doctrine
of independently given disconnected scnsory qualities and his
constant falling back upon objects which are groups or sets of re-
lated quahiies The reader of T H Green’s devastaung crinque
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of sensationalistic empiricism, on the other hand, 1s equally struck
by his recurrent embarrassment when he 1s obliged to deal with
the “elements” which “thought” relates*

Kant, with his earlier leanings to the ranonalisuc side, began a
new departure when he affirmed that conception without percep-
non 15 empty and perception without conception blind, so that a
uniton of the two 15 required for any knowledge of nature How-
ever, his doctrine held that the two materials proceed from two
different and independent sources, not seemng that they emerge as
cooperative conjugate functions 1n those processes of mquiry by
which problematic situations are analyzed with a view to trans-
formation mro unified situations  In consequence, Kant was not
only compelled to have recourse to an aruficial mechanism to bring
two entirely different lands of subject-matter 1nto connection with
one another, but to conclude (glven his premises) thar the percep-
tual material, while necessary, gets completely in the way of
knowledge of things as they “really” are, so that everything wlich
can lay clum to be knowledge 1s but of phenomenal appearance

It 15 worth noting that development of the particularism of tradi-
tional empiricism led, when 1t was applied 1n the social ficdd, to an
atomic “individualism” which dissolved all mtrinsic ties of associa-
tion, leaving only self-interest in economic matters and coercion n
polinical affairs to hold human beings togethcr - The way m which
one-sided empiricism evoked one-sided rationalism and provided it
with 1ts chicf arguments 1s especially conspicuous 1n this field
“Orgamc” theories of the state with subordination of all human
relations to the political nexus was the logical response to atomice
indrvidualism  This philosophy supplied the groundworle for a
revival of authoritaramusm and provided one of the theorcucal
foundarions of modern totalitarian states  On the other hand, the
historic mvolvement of democratic theories of the state with the
older “individualistic” atomism has been a chief source of the grow-

INot tll the ume of Wiliam James was the common premise of both
sensationalistuc empirnicsm and the 1y Yf. of ranonalism 1n question openly
challenged by denial that the empinically gnen consists of disconnecred elc-
ments  See his Pruciples of Prychology, Vol 1, pp 244-248 It may be re-
called i this context that realistic logical aromism also rests upon acceptance of
the doctrime of disconnected elements as ulumate, although not menral, data

and conscquently must ntroduce a fonml a prigrs ranonal logical facror to ex-
plamn cthe custence of generalizanons  (Sec, anre, pp 147-151)
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ing weakness of “liberal” national and local communities

Popular positivism with 1ts claim to be strictly scienufic 1s an
offshoot of tradiuonal empiricism and, like 1ts parent, has done
valiant service in pomting out and rooting our the harmful pres-
ence in common scnse and science of conceptions for which no
confirmatory experiential meaning or test can be found® Ths
positivism has the advantage, however, of freedom from entangle-
ment with hughly dubious psychological theories about sensations
and the mvolved epistemological doctrines concerning particulars
It 15 quice willing to admut that generalizations are valid provided
they have the sanction of science  But 1t inherited from traditional
cmpiricism its conrempt for general 1deas and for theores that pre-
tend to be anything else than summary records of ascertained
facts Its logic has no recognized place for hypotheses which at a
given ume outrun the scope of already determined “facts,” and
w hich, indeed, may not be capable of verification at the time or of
direct facrual venification at any ume

Popular positivism’s onc-sided grasp of the mcthod of inquiry 1s
evident when 1t 1s noted that the history of science shows that
many hvporheses have playcd a grear role 1n the advancement of
science which were at the tume of their origin purely speculative,
and would have been condemned by a consistent posiivism as
merely “‘metaphysical”, eg, the ideas of the conservauon of
energy and of evolunonary development The history of science,
as an exemplification of the method of inquiry, shows rhat the
vertfiabiliey (as posiuvism understands 1t) of hypotheses 15 not
nearly as mmportant as 1s their directive power  As a broad srate-
ment, no umportant scientific hypothesis has ever been verified m
the form m which 1t was originally presented nor withour very
considerable revisions and modificarions  The justification of such
hypotheses has lain 1n their power to direct new orders of experi-
mental observation and to open up new problems and new fields
of subject-matter In domng these things, they have not only
provided new facts but have ofren radically altered what were
previously taken to be facts  Popular positivism, 1 spite of 1ts

¢The word “popular” s mtroduced because many of the crimusms passed
upon positivism do not apply to some of the more carefully formulated newer

types
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claims to be strictly scienufic, has been 1n some respects the heir
of an older metaphysical view which attributed to ideas mherent
truth-falsiey properties A sense for the actual pattern of mquiry
will assign to ideas as 1deas the mtrinsic funcuion of being opera-
tional means On this ground alone, the posiuvistic theory of
knowledge falls short This criticism also applies to any form of
posiavistie theory that confines the scope of logic to transforma-
tion of pre-eusung materials with no provision for production of
new hypotheses whose operative use supplies new marerials which
reconstruct those already at hand It applies to “logical positivism”
as far as that theory limts logical theory to tramsformation of
propositions 1n separation from the operanions by which proposi-
tions are formed

Il Realistic Theories of Knowledge A distinction was made
carlier between subject-macter, content, and objects m mqury’
As a broad term, “subject-matter” 1s that which 1s mvestigated, the
problematic situation together with all material relevant to 1ts solu-
non  The word “content” 1s used 1n a restricted sense It desig-
nates the subject-matters, existential and conceptual, which are
provisionally raken and used 1n the course of investugation They
may be genwnely objecuve in their reference, but their value as
thc matenal and procedural means of reaching a resolved situation
15 conditional, ot else hypothetical until the transformed situation
1s mstituted  For they may be gcnumelv objective 1 some con-
text and yer not be capable of functioning to effect the trans-
formation required in the given situation  An object, logically
speaking, 15 that set of connected distinctions or characteristics
which emerges as a definite constituent of a resolved simanion and
1s confirmed 1n the conunuty of mquiry  This defimition apphes
to objects as existential  Since, and when, sets of mterrelaced ab-
stract characters emerge and are recurrently confirmed 1n conjuga-
tion with such existential objects, 1deational or “rational” objects
come mto being

Now such objects, existential and 1deational, are constantly used
in further inquiries  Indeed, the continuity of inquiry depends
upon their being ralten and used as means i subsequent inquiries
Old objects may undergo modification through the tests which are

8 See, ante, pp 119-20
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put upon them in new problems—just as the set of related distinc-
tions which once were raken without question to be objects have
alrered with progress i scientific knowledge Primarily, however,
the objects mnstituted n contnued previous mquiries are accepted
“‘as 15,” just as tools that have repeatedly proved effective are em-
ployed mn new undertaling Now when this direct talung and
using 1s treated as uself a case of knowledge, the “reahisuc” philos-
ophy of knowledge 1s the logical outcome The objects that are
used are known objects If, then, the operations of mquiry
through which they have been mstruted a5 known are ignored,
there 15 a selective emphasis upon one phase of the actual pattern
of inquiry which, while valid as far as 1t goes, 1s so one-sided as to
yield a fallacious theory. The act of referring to an object which
1s 2 known object only because of operarions quite independent of
the act of referring 1s taken to be iself a case of representanve
knowledge for the purpose of a theory of knowledge

The necessary presence of dchmte objects repeatedly and
famibarly employed as means to further knowledge gives the real-
istic theory its plausibility, a plausibility so greac that any other
theory seeths hike a deparrure from common sense made only to
meet the exigencies of some preconceived theory That stones,
stars, trees, cats and dogs, etc, exist independently of the parucular
processes of a knower at a given nme 1s as groundedly established
fact of knowledge as anything can well be For as sets of con-
nected existential disunctions, they have emerged and been tested
over and over agamn m the mquiries of mdividuals and of the race
In most cases 1t would be a gratuirous waste of cnergy to repeat
the operations by which they have been msuruted and confirmed
For the individual knower to suppose that he constructed them 1n
his immediate mental processes 1s as absurd as it would be for him
to suppose that he created the streets and houses he sees as he
travels through a city  Nevertheless, the streets and houses have
been made, although by existennal operations exercised upon 1n-
dependently existing materials, not by “mental” processes When
once mstituted, objects, like streets and houses, are directly used
in new undertakings

It 1s at this point that confusion as to the nature of the “given”
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adds plausibility to the realistic theory * Exstences are immedi-
ately given n experience, that 15 what experience primarily s
They are not given to expenience bur their giveness 5 experience
But such immediate qualitative expenence 1s not 1tself cognitive, 1t
fulfils none of the logical conditions of knowledge and of objects
qua known When mquiry occurs, these marernals are given to be
kknown—a truistic or tautological statement, since inquiry 1s the
subjection of the given experience to operations of mqury wirh
the intenc of mstrution of objects as known  The realistic
theory of knowledge thus represents a merger of two considera-
tions both of which in themselves are valid One of them 1s the
necessity (just mentioned) of referring to objects already known
mn conducting operations of inquiry to arrive ar further knowledge
The other consideranion 1s the fact that mquiry always depends
upon the mmmediate presecnce of dircctly (but non-cogmavely)
experienced existential subject-matters  Were the assertions of the
realistic theory of knowledge confined to this larter pomne, it would
be as natve and as groundedly a matter of common sense as it pro-
fesses to be But by mmang this field of non-cogmuve, directly
enjoyed and suffered, subject-matter with an act of direct refer-
ence (rakung and using) to objects already known (known as che
consequence of prior tested and testing operations of mquiry) the
realism that results, 15 misplaced

So far I have been dealing with realisuic theories of the direct,
or as they are sometimes called “monsstic,” variety The confu-
sion of rwo different things just mentioned, arising from mixing
them 1n a blend which 1s then alleged to be the simple and single
act of knowing, results in certain difficulties, of which the exist-
ence of errors, mistakes, illusions and delusions 1s a significant
aspect The consistent realist of the type just eniticized 15 com-
pelled logically to attribute independent subsistence—if not exist-
ence—to the subject-matter of all false knowledge as well as of
true, thus obliterating the disunctive logtcal meaning of knowl-
edge For by this theory falie knowing 1s also a case of the direct
referring or “pointing” by the knowing subject to subject-matrers
that are what they are in independence of operations of knowing
1 shall not go into this paint by way of further criticism, since i

*Cf ante, pp 124, 228
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15 the logical consequence of the confused merger pointed out I
refer to 1t 1n connection with anocher type of realistic theory, so-
called duabistic or “representauve” realism

According to this view, the direct or given object of cognition
1s always a mental state, whether “sensation” or “idea,” and the
existential physical object 1s known through a mental state taken
to be a representation of an external object As m the case of
other theories under examimnauon, the present discussion 1s con-
cerned with this view only as far as 1t has a basis 1n the acrual pat-
tern of inquiry It 1s due to extraction of the mferential phase of
inquiry, while the 1solation of this phase from the total inquiry-
conrext results 1 conversion of functional values into the nd of
ontological existence that 1s then called mental  In inquiry, 1m-
mediate qualities are discriminated with reference to use as signs
or indications of a possble inferred conclusion  For cxample, a
pan 1s directly had It 15 interpretcd as a toothache, and thereby
judged to be a singular of a specified kind  The pan, m conjunc-
tion with a set of other observable qualities, 15 taken to constitute
an object of which 1t 15 an evidential mark  In this capacity, the
pamn-quality represents an object  Now 1f 1ts special function in
mmquiry 1s ignored, this representative funcuon 15 hypostanzed
The pain 15 then taken not just for what it 15, namely a quality
which at first has a problemanc or doubtful reference, but as a
mental exisrence which somchow represents a physical object By
1 figure of speech s representative funcrion n resolurion of a
problem 15 converted mto a representation

The same hine of consideration applies to 1deas as distinct from
direct qualines  An 1dea as 1t operates in mquiry 1 the possible
agnificance of given qualities that are problemanc m their signifi
cance  As such, 1t has representauve capacity since 1t stands for a
posuble solution  Bemg a posqlblhty, it 1s not immediately ac-
cepted 1if genune inquiry occurs, but 15 employed as a directive of
further operations of observation that yield new data  If 1ts opera-
tive funcuon 15 1ignored, then the 1dea 15 also taken to be inherently
a mrentql representation of an object  In the illustration just given,
a pam suggests a toothache Premarure judgment (so premature
thar 1t 1s not judgment at all 1n a logical sense), acceprs and affirms
the suggestion  Bur inquiry uses 1t to muate and direct additional
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observations which determine whether or not other qualities exst
which are the describing characters of a toothache In this capac-
ity, the suggestion of a toothache s5 an 1dea, a possible hypothetical
meaning It 1s representative, but 1s not 4 representation  Its
hypothetical status 1s what 15 meant by calling 1t an 1dea  But this
status 15 a logical property not an ontological property that can be
set over against the object as a mental existence

The basic fallacy in representative realism 1s thar while it acro-
ally depends upon the inferential phase (as defined) of mquury,
1t fails to interpret the immediate quality and the related idea in
terms of therr funcoons i mquiry  On the contrary, i1t views
representative power as an Inherent property of sensations and
ideas as such, treaung them as “representations” m and of them-
selves Dualism or bifurcarion of mental and physical ewstence,
1s a necessary result, presented, however, not as a result but as a
given fact Failure to place the representative capacity of mm-
mediate qualities as signs and of meanings as possible significances
in their context m inqury leads to thar being supposed to be
psychical or mental existences, which are then endowed with the
miraculous power of standing for and poinung to ewstences of a
different order

With reference to the marter of errors, false belicfs and halluc-
nations, representatve realism accounts for their occurrence m
general without bemng compelled to resort to peopling the realm
of Bemng wirh all lunds of subsistences, which are said to be pointed
to by the knowing subject just as real things niay also happen to
be ponted to  According to the representative theory, the pos-
sibility of mustalce 1s inherent 1 the very nature of sensations and
ideas as representations Being of a different order of existence
from the exrernal objects they represent, there 1s no assurance that
they will be taken ro be the representarion of just the external
things of which they are in fact the mental surrogares This con-
ception, while 1t accounts for the abstract possibility of errors and
falsinies, 1s mmpotent to explam the difference between true and
false beliefs in any particular case To decide, for example,
whether a given 1dea 15 a representation of a sea-serpent or a whale,
of a ghost or a sheeted figure, the theory 1s obliged to go outside
the 1dea and outside of everything that examinauon of the idea
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will disclose It 1s obliged to have recourse to ordinary competent
operations of inquiry, and these operations are wholly independent
of the alleged nature of the 1dea as a mental representation Now
the important thing 1s always the validity or mvalidity of the
specific mterpretation assigned to an inmediate quality and to a
suggested meaming  Smce to determune this question, representa-
uve realism must have recourse to the normal opecrations of in-
quiry, 1t 15 useless and irrelevant in the one matter that 15 of logi-
cal importance It would be simpler and more direct, to say the
least, to begin and continue with consideration of the operauons
of mquiry which are what 1s finally depended upon If this were
done, the whole conception of qualities and 1deas as modes of
mental exisrence would automatically drop out

A more detailed exanunation would confirm the pomt that has
been madc more than once, namely, that epistemology, so called,
1s a minture of logical conceptions, derived from analysis of com-
petent inquiry, and irrelevant psychological and metaphyuical pre-
conceptions It would confirm the vahidity of the position that
the genumne element m every typical “epistemological” theory 1s
logical It may be added that 1f one wishes to mterpret the “men-
tal” as that subject-marter of experience which has, for the pur-
poses of mmqury and in 1ts conduct, a strictly conditional and
hypotheucal status (a status that must be given to qualities and
meamng while any inquiry 15 sull m progress) there can be no
objection  But this interpretation of the “mental” differs radically
from the doctrine that there 15 mvolved in knowledge an order of
exstence which i and of wself 1s psychical or mental That there
are certain evistential qualiies like emotions, which are referable
to persons as a distincrive kind of exsstence (im the same sense 1n
which stones, stars, oysters and monkeys, are kinds of existence
with their own distinctive qualities), 15 a valid proposition  Bur
this differential objective reference has nothing to do with the
alleged subjective characters of qualities and 1deas as they function
in knowledge A persom 1s an object, not a “mind” nor con-
sciousness, even though because of his capacity for mquiry he may
be said to have mind

In the case of an emotion, “subjecuve” 1s simply a synonym
for personal Whether such qualities as characterize hope, fear,
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anger, love, describe a lund of objcets that are disunctively per-
sonal 15 a question of fact to be settded by the same methods as
determine whether distincnve traies mark off clams and oysters
from one another The properties that mark mquiry constitute
knowledge to be of a different kind from ignorance, mere opinion
and delusion A person, or, more generically, an organisin, be-
comes a knowing subject m virtue of engaging mn operations of
controlled mquiry  The rheory crticized holds that there 15 a
cogmive subject antecedent to and independent of inquiry, a sub-
ject which 1s inherently a knowing bemng  Since 1t 15 1impossible
to verify this assumption by any empirical means, 1t 15 a metaphysi-
cal preconception which 1s then mived with logical conditions to
create 2 mode of “episternology ”

HI Idealistic Theores of Knowledge There are three types
of theories of knowledge to which the word “idealist” 1s currently
applied They may be identified as the perceptual, of which the
Berkeleyan 1s representative, the rationalistic, and the absoluastic
The diffcrence berween the first tw o mentoned 1s constituted by
interception of 1dealistic ontologies with the separation, already
discussed, of the empincally percewved and the conceprually
ideated  The third rtheory represents an atrempt to overcome the
division by reference to an experience mn which the perceprual
and ranonal are completely fused, an absolute experience

1 Perceptual Idealisni  In classic theory as it was munramed
throughout the medieval period, a species, or the eswsenual form
which determunes a species, was termed an Idea—"specics” being
m fact the Laun transcripnion of the Greek e:dos or wdea  The
psychological trend of modern thought tended to concerse of 1deas
as mental states Locke retained the nonon that an 1dea or species
s “the immediate object” of mind or thought and gave 1t a status
set over agamnst real cxternal objects  Knowledge proper con-
sisted i the relarion berween 1deas, a relation capable of talung
different forms Locke thus provided the background of the
theory of representative realism  Locke attempted to get over the
difficulty of finding a ground, on the basis of his premuses, for be-
lief 1n the ewistence of a world external to the 1deas by drawing
a distinction berween primary quabies, soldity, size, miotion,
which are properties of objects, and secondary qualities, like color,
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sound, odor and pamn, which are purely effects of the unpact of
objective primary properties upon a subject  Berkeley cut under
this theory by pointing out the umpossibihity of separating primary
and secondary qualiies in perception  The consequence was
demial of rthe existence of any material substance behind 1deas,
simce by description 1t was not an object of perception

Mimnd to which 1deas belong and of which they are properties
was thus taken to be the only substance Berkeley accepred
Locle’s theory that the object of knowledge 1s a relation of 1deas
His onigimality consisted mn interpreting this relation as one of sig-
nifying or pomung—as the qualities of smoke pomt to those of
fire  Nature as an object of knowledge 1s thus a book or language,
while knowledge 15 understanding of what 1s inscribed 1n the boolk
Certain 1deas, moreover, are forced upon us, and the relaton of
indicating or signifying which holds betwuen them is permanent
and stable The fact that primary ideas and the fixed relations
cxisting berween them are beyond our control shows that they do
not originare m our minds buc are the mamifestation of a Divine
Mind and Will

As far as the basic assumption of the oniginal mental nature of
“1deas” 1s concerned, the crincism made of representative realism
applies as well to rhis theory The disuncnive logical feature of
perceptual 1dealism 1s the 1dentification of the relation which con-
stitutes knowledge with that of signifymng  This aspect of the
theory evidently represents a genumne apprehension of a necessary
condition of controlled mquiry —rthat 1n which qualities directly
had are taken as evidential signs of somerhing beyond themselves
The one-sided character of the selective emphasis consists 1n 1gnor-
ing the fact that the qualiies in question are discriminated from
out of an inclusive field 1n order to serve a special function m
mquiry—namely, determunation of the problem ro be solved
Consequently, a purely funcuonal status of perceived qualities 1s
treated as something mhermg 1n them 1n and by their inherent na-
ture The theory thus affords an exemplification of whar happens
mn the theory of knowledge when certamn logical conditions are
1solared from their nquiry-conrext

It 15 worth noting that bv dropping the assumption that primary
“ideas” or qualities are mental, the theory can be given a purely
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realistic epistemological version  For then 1t follows that qualines
and the sigmfying relation between them exist m rerum natura,
and that both are directly apprehended This version, however,
neglects and denies the following traits of the mquiry-context
(1) Thar qualiies as indicanve or signifying are deliberately se-
lected for the purpose of inquiry out of a complex that 1 directly
had 1n expensence, and (2) that the existence of the problematic
situation to be resolved exercises concrol over the selective dis-
crmmination of relevant and effectuve evidential qualiues as means
When these considerations are noted, 1t 15 at once clear thar the
signifying property 1s not mherent but accrues to natural qualitics
mn virtue of the special function they perform m inquiry

Take the illustrative case already mentioned—thar smoke means
fire Because of the recurrence of a certam problem in common
sense, this particular signifymg connection becomes familiar and
habitual It may then be taken for granted and directly referred
to (or taken and used) 1n solution of new problems as they present
themselves But (1) discriminating observational mquines are
required to determme that the qualiies 1n question are those of
smoke, they may, for example, be those of steam  Morcover,
(2) the fire which 1s indicated 1s not just fire in general but some
particular fire, and the particular fires may be as different from
one another as are a forest conflagration, the burning of a cigar, and
the domestic cheer associated with smoke coming at dusk from
the chimney of a house Inquiry is required to detcrnune the kind
of object of which that which has been determined by controlled
observations to be smoke, 1s a sign  In any case, (3) smoke 1 not
the warranted sign of fire For example, take the scienufic 1dea
of fire as combustion In this finally warranted case, ssmoke does
not appear at all Characteristics which describe fires from a
scientific pomnt of view are such as to prove the relatvity of the
signifying function of objects to inquiry The notion that this
function 15 a relation which inheres 1 the structure of nature (or
1s structural, not functional) originates m the fact thac in matters
of famihar use and enjoyment past habits have instituted a relation
that can be immediatcly referred to Beyond a hmited range of
common sense uses, however, the same objects signify different
things 1n different cultures—a fact sufficient to show that 1t 15 not
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an 1nherent structural relation capable of direct apprehension
That significance 15 mherent 1s a holdover from 1dealism

2 Ratwonabistic ldealissn  Classic Greek ontologies and meta-
physics were realistic m their theories of knowledge But the
“real” element 1n Nature was talten to be the rational or ideal
Sensory qualities characterizing changing things, and change 1self,
were a mark of the presence of an element of Non-Being—of 1n-
complete or imperfect Bemng  The development of modern physi-
cal science elminated 1deal forms and ranonal ends from Narure
as known In accord with the subjective tendency of modern
philosophy, philosophers of the rauonalistic school endeavored to
remstate the ntrinsic raconality of the umiverse vza the route of
cxammation of the condmons under which knowledge 1s possible
These philosophers had no difficulty in showing that knowledge
1s not possible without the presence of conceptrons, and that con-
ceptions cannot be derived from sensory quahities either as their
weakened copies or as their compounds  Ratonalistic 1dealism was
the ourcome It holds that the real world consists of a system
of relations which are of the nature of an objective comprehensive
Mind or Spirit, while knowing 1n the case of human subjects con-
sists m piecemeal reproduction of the constitution of this objective
Mind

The theory, likke the tradional rauonalism of which 1t 15 the
offspring, represents a selective emphasis of the 1deational functions
mn controlled mquiry, when the lateer 1s 1solated from their opera-
tion as means of transformation of problemanc situations  About
this aspect of the theory, 1t 15, accordingly not necessary to say
anything further The feature of this theory which 1s rclevant to
the present discussion 1s thar 1t arnives at 1ts final 1dealisnic ontology
by means of a logical theory of the process of knowledge. It 1s
this phase of the theory which will be examined

Viewed from this angle, the theory recogmzes thar judgment
15 the means of knowledge, that it proceeds by mediation, and that
the movement of judgment 15 towards transformation of ante-
cedently given matenal m the direction of unification  So far 1t
depends for 1ts conclusion upon selection of logical conditions that
genuinely mark the pattern of inquiry  But, as has just been ob-
served, 1t ignores and denies the existence of individual qualicative
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situations whose problematic quality evokes mquiry In conse-
quence of this ignoring of a fundamental condition of knowledge
no account 1s taken (1) of the exstential operations of observation
and (2) of the direcuve experimental function of conceptual
subject-matter Becausc the theory 1s not based upon examnation
of the actual practices by which knowledge 1s obtamed, 1t 15 com-
pelled to hypostatize “thought,” whose strictly “mental” activity,
according to 1ts own immanent constitution, 1s then taken to be
the source of both the structure of the unverse and of knowledge
of it Instead of mterpreting “thought” on the ground of exami-
nation of the actual operations of mnquiry, as they are empirically
ascertained, something called thought 1s postulated ar the outser as
an independent origimal all-inclusive activity or force  The purely
metaphysical or empirically unverifiable narure of this assumption
15 acknowledged by the theory uself 1n 1ts nsistence that thoughr
15 strictly a prior:

The theory must be given credit for acknowledging the neccs-
sity of medianon m attainment of knowledge lts strong pownt s
msistence upon the presence of reflection (which 1s the mediting
aspect of inquiry) 1n all knowledge and an accompanymng mmpheir
or overt criticism of all immediate theories of knowledge  But,
for the reason just stated, reflection 1s taken to be something which
descends upon existence out of the blue and operares m a whole-
sale manner The a prior: categories or synthetic modes of con-
ception which, according to 1, consurute the structure of
“thoughr,” operate 1 a wholesale manner They descend equally
upon that which 1s finally ascertained to be valid knowledge and
that which 1s specious and turns out to be false—as the run from
heaven descends equally upon the just and the unjust  Hypostiza-
non of “thought” into a substanual entity 15 the result of ignoring
the operations of mquiry by which alone “thought” can be em-
pirically identified  The hypostization precludes the theory from
ability to account (given 1ts premises) for the difference between
true and false beliefs, since the categones of “thought” are equally
operative 1n both  Now the genuine logical problem 1s found at
precisely this pomnt—the groundmng and testing of specific beliefs
as to therr warrant  Since the theory 1n question must go outside
its own set of premises in order to effect this differentiation, and
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since 1t must fall back upon the actual operations of mquiry by
which beliefs are grounded and tested, 1t 15 clear that its premises
are grarwitous and that the theory should begin with the considera-
tions with which 1t 1s compelled to end

The empirical confirmation to which the theory appears to ap-
peal 1s derived from the fact that reflection or mednation 2 m-
volved 1n the atrainment of whatever can claim to be knowledge
as disstnct from mere opmion  But it 1gnores the fundamental
considerations which define reflective operations and which con-
stitutce thar actual force in mquiry —The occurrence of existential
problemauc situations, and the occurrence of existennal operations
which arc directed by 1deas and whose conscquences test the
validity of 1deas  The theory thus radically misconstrues the -
fication towards which mqury m s mediare reflective phase
actually moves  In actual mquiry, movemenr roward a umnified
ordered situation exists  But 1t 15 always a umfication of the sub-
ject-matter which consututes an individual probleminc siuation
It 15 not umificauon at large  But because reflective operations are
hypostatized 1nto an entity of a wholesale nature called Thought
or Reason, the feature of unification 1s gencralized beyond the
limits 1 which 1t takes place, namely, resolution of specific prob-
lematic siuations Knowledge 1s then supposed to consist m at-
tanment of a final all-comprehenuve Unity, cquivalent to the
Universe as an uncondirioned whole—a demand which accounts
for the absolute idcalism which 1s considercd below It 1s true
that problemautc siruations are such because of the existence ot
condirions which conflict as to their sigmficance, thus consutuung
a disordered sitnanon  Hence, a umversal property of any mqury
15 fransformation mro a siruation unified or continuous m signifi-
cance  Bur the theory under exammation generalizes this move-
ment beyond empirically verifiable limits

Rationalistic 1idealism claims thar the world 1s ratonal through
and through since science 1s the disclosure of an order of umform,
because necessary, laws  Leaving out of constderation the fact
that laws of uniform relauons are uloimately instrumentalities for
control of mdividualized siruanons, and taking the claim m 1ts own
terms, the alleged rationality of the universe as a whole 1s another
case of generalization beyond the limiring condinons of grounded
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inquiry  That problematic situations are resolvable (though the
means of attaiming solutions may not be pracucally available at a
given nime) 15 certamly a worlung posrulare of inquiry, and it 1s
truc that such resolution renders ntelligible what was previously
unintcligible  But extension of these principles beyond the bounds
of a plurality of problematic situations has no warrant  The exst-
ence of problematic siruations 15 a challenge to inquiry—that 15, to
operative intellgence The 1dea that the intelhgibility effected by
scientific or controlled inquiry proves the antecedent existence of
an a prior: rational world puts the carr before the horse  More-
over, 1t renders the appearance of blind and unordered situations
an msoluble problem save by drawing a hard and fast metaphysical
line between the world of phenomenal appearances and the world
m 1ts reality  Fmally, the challenge to make the world more
reasonable 1s one that 15 ever-renewed, since 1t 1s a challenge to
execute concrete operations at definite places and tumes  The
worluang scienufic faith 1 the belief that concern for objective con-
tinual mquiry, with assiduiry and courage mn 1ts performance, 1s
capable of becoming habitual with an ever-mcreasing number of
human beings The 1dea that the faith of science 15 2 belief that
the world 15 already m 1tself completely racional 15 not so much n-
spiration to work as 1t 1s a justification of acquicscence

3 Absolute Idealisn; It was noted that 1dealisms of the type
just considered have great difficulty m accounting for the existence
of immediare qualitanive elements  Ivery theory which 1s dernved,
even at a distance, from Kant, 15 compelled to hold that the “cate-
gories” of a4 pr1011 thought operate upon a given sensuous material
which simply has to be accepred as given  The difficulty thus
occasioned 15 the source of the third type of 1dealisnie theory of
knowledge This theory takes a derogatory attitude towards ab-
stract conceptual and reflective functions The Absolute which
1s the Unconditioned Whole, the object of knowledge i 1ts logi-
cally proper sense and the goal of human knowing, 15, according
to this view, a complete mterpenetration and interfusion of the
elements of the immediate and of the conceptual and reflective
Since whart has been said about the fallacy of an all comprchensive
unification applies equally to this theory, discussion will be con-
fined to the conception of the mterpenetration of the immediate
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(represented by feeling and sensory qualities) and relational
thought as judgment

The gust of the criticism passed by this type of 1dcalistic episte-
mology upon rauenalistic idealism concerns the relazional charac-
ter belonging to judgment as such ~ All reflection and all judgment
as such, according to absolutistic 1dealism, involves a sclf-contra-
dictory process  For judgment proceeds in terms of 1clations and
every rclation msututes a disunction as well as a connection
Therefore, judgiuent, wlnle bemg the only way in which human
subjects can proceed, necessarily stands i the way of attaning the
required goal of fimal unificaion  Reflection 1s thus sud to pre-
supposc an all-inclusive experience—an Absolure IExperience—n
which there 1s no distincnion of the nimmediate and the mediate.
This I'xperience 15 of the narure of qualitative feelings which have
so completely absorbed rational and relauo-ual propertics mto
themselves that the latter have no existence  But the material con-
tent of this ulumare whole (which 1s the only “Reality”) 1s com-
pletely inaccessible to us, smce we “know” only by means of
judgment which 1 reflective and mediate

This theory also rests upon one-sided sclection of what actually
takes place mn controlled mquiry  For every resolved situation
which 15 the termmal state of mquiry exists directly as it 15 ex-
penenced It 15 a quahratnve individual situauon ;n which are
directly mcorporated and absorbed the results of the mediating
processes of inquiry  As an exntentul siruatton 1t 15 had as the
consummation and fulfilment of the operatons of mquuiry * The
related distuinctions which arc effected by the operations of inquiry
exist as defimite objects distingwshed in mquiry and for the pur-
poses of mquiry  Bur the cxpertenced sicuation as a qualitatve
situation 1s rot an object or a set of objects It 15 just the qualita-
tive situation which 1t 1s It can be referred to, taken and used in
subsequent mquiries, and then 1t presents mself as an object or
ordered set of objects  But ro treat 2 av an object mvolves con-
fusion of two things which are experientially different viz, an ob-
ject of cognition and a situation that 15 non-cognitively had  Ideal-
1sm of the type under consideration thus presents a selecuon of an
undeniable aspect of every successful inquiry  But 1t 1s guilty of

" Cf, the discussion of apprecunion, ante, pp 1747
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a fundamental fallacy of generalization of this aspect beyond the
limits of consummatory outcomes of inquiry  For these 1ssues are
resolutions of umque existential problematic siruations.

The discussions and conclusions of the present chapter are con-
trolled by the theory of the pattern of inquiry which has been
developed  Their mmport cannot be understood apart from that
theory They are underraken in order to provide an indirect con-
firmation of the position raken 1n the book I shall not repeat what
has been said to the effect that selective emphases from the actual
pattern of inquiry are fallacious because their matenal 15 extracted
from their context, and thercby made structural instead of func-
tional, ontological instead of logical I 1s appropmnate to conclude
with reference to the toral neglect and conscquent denul of the
operational conditions and consequences of mquiry Al of the
procedures and techmques of inquiry that yield stabilhized beliefs,
upon both the common sense and the scientific level, are operations
existentially exccuted The operations of common sense are re-
stricted because of thewr dependence upon limited 1nstrumentali-
ties, namely, bodily organs supplemented by instrumental apparatus
thar was mvented to artain pracucal utilities and enjoyments rather
than for the sake of conducting inquiry The cumulative effect of
these operations conducted for a pracucal end 1s to give authority
to 2 set of conceptions made familiar 1n a given culture Com-
petent science begins when the msrrumentalities employed 1n
operations of inquiry are adapred and invented to serve the purpose
of 1nquiry as such, involving development of a special languagc or
sct of symbols

Theories of knowledge that consurute what are now called
epistemologies have arisen because knowledge and obtaming
knowledge have not been conceived 1n terms of the operations by
which, 1n the contmuum of expeniential inquiry, stable beliefs are
progressively obtained and utlized Because they are not con-
structed upon the ground of operations and concewed mn terms of
therr actual procedures and consequences, they are necessarily
formed mn terms of preconceptions derived from various sources,
mainly cosmological 1n ancient and mamly psychological (directly
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or indirectly) mn modern theory Logic thus loses its autonomy, a
fact which signifies more than that a formal theory has been
crppled  The loss sigmfies that logic as the generalized account
of the means by which sound beliefs on any subject are attaned
and tested has parted company with the actual practices by means
of which such belicfs are established Failurc to institute a logic
based mnclusively and exclusively upon the operations of inquiry
has enormous cultural consequences It encourages obscurantism,
1t promotes acceptance of behefs formed before methods of -
quiry had reached their present estate, and 1t tends to relegate scien-
tific (that 1, comperent) methods of nquiry to a specialized
rechrucal field  Since scientific methods simply exhibie free 1n-
telligence operating 1n the best manner available at a given time,
the cultural waste, confusion and distortion that results from the
failure to use these methods, 1n all fields m cnnection with all
problems, 15 incalculable  These considerations reinforce the claim
of logical theory, as the theory of mquiry, to assume and to hold #
position of primary human importance
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Hererogenerry, homogenery, 90-1, 210~
1, 217, 480 seq
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Heteronomy of logic, sce Autonomy,
Ontological

History, logic and, 230-9, 438, 445, 459
See Sequence

Hogben, L, 73n, 456n, 489n

Hook, S, vu

Hughes, Percy, 276n

Hume, David, 12m, 39, 151, 154, 245,
251, 451

Hypostatization, of means, 10, 58, 129,
132, 171, 530, of ends, 177-8, 215n

Hypothesis, hyportheucal propositions,
conditions of, 3, and symbols, 53, and
experiment, 112, 129, as predicarte, Ch
VFI passimm, function of, 142, 162-3,
172-3, 189, 264 seq, 316, 491, 505 seq ,
connngent and necessary, 298-307,
hypotheuc-deducuve method, 427-8
Sec Conception, Formulation, Pred:-
care, Umversal

Idea, 1deation, and symbols, 53, defined,
109 seq, nature of, 133, 166, 185, 231,
289 See Possibrity

Ideals, as direcuve, 178, 320, 471

Idcalismy, §, 184, 206-7, perceptual, 526-
9, rationalistic, §29-32, absolute, 5124

Idenory  idenufication, 123, 184, 230,
240, 268, 149, 426, 432, 457, 464 See
Agreenunt, Inclusion

Idenuty, canon of, 11, 343-5

If-then proposiions, see Hypothens,
Umnversals

Ignorance, and probabiliry, 471, 474

Immediate, immediacy, 62, 152, 227,
249, and epistemologies, 515 seq  Sece
Qualitics

Immediare inference, 3122

Immeduare hnowledge, Ch VI

Impersonal propositions, 190

Implicacion, 11, §4, 135, 272, 301, 311,
317, 330, 347, 376, 381, 428, 473, 476-7
See Discourse, lnvolvemint

Inclusion, 85, 90, Ch X pasum, 222,
251, 306-7, 332, 337, ambiguiry of,
260-1 See Agreement

Indetermmate, the, and mnquiry, 104 seq,
106-7, 120-1, 135, 161, 183, 208, 242
Sec Problems, Situation

Individual, the, as qualitatne whole, 68,
105-7, 122, 220, 2R3, 351, 446

Inducnion, 267, Ch XXI, m Arstotelian
logic, 420, 424-4, object of, 411-2,

Induction (Continued)
436-440, mathemarcal, 408-9, as psy-
chological, 423, 515

Inference, 2, 45, 54, 56, 111n, 130, 139,
144, 148, 157, 228, 243, 249, 311, 347,
480, 523, and lunds, 268, and systemn,
294, and proof, 4289 See Data,
Implication

Infinitation of negative, 192

Infimty as non-termmnating, 408, 413
feq, as correspondence, 4134

Inquiry, and logic, 46, 8, 18, 21, B8, 102
seq, 129, 136, 482, biological basis,
Ch 1II, cultural basis, Ch 111, of
common sense and science, Ch TV,
and judgment, Ch VII, affirmanon
and negation as funcuons of, Ch X,
quanuty as funcuon of, Ch XI, con-
onuum  of, Ch X7V, mathematcl,
Ch XX, physical, Chs XXII, XXIII,
socral, Ch XX\, and epistemological
theory, Ch XXV  See Methods,
Operations

Instant, 405, 468-9

Instcrumenral, 1nd operational, 14n, ma-
terial and procedural, 15, 103, 124,
136, 141, 162, 164-6, 171, 270, 240, 350,
438, formed matcrial and, 385 seq,
440, 473

Integrauion, biological, 25-35  pagsim,
cultural, 79 seq, mmportance of, 106,
198, 391

Intension, logical, 199, 295 35962

Intensive magmirudes, 203-5

Interacuon, biologienl, 25-33  passom,
and detcrmmanon of kids, 107, 113,
130, 150, 143-4, 174, 220, 253, 289,
333, and causivon, 40 seq, 445, 452,
458 seq

Intercepuon, 408 .eq

Intcrroganes, 168-70

Intcrval, seo Poune

Inturtion, 19, 21 24, B8, 103, 1445, 227,
505, as empincal, 204, 472

Invarants, 390-1

Involvement, 54n, 278 seq, 311, 330
See Connections, Inference

“Is,” double meaning of, 134-5, 289,
307

Isormorphism, 400-2, 410

James, Wm, 317n, 331n, 518n
Jevons, W S, 366
Johnson, W Lk, 125
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Joseph, ] W, 82, 299n, 423-4

Judgment, structure of, Part 1I, espe-
cially Ch VII, and propositions, 283,
and the wndividual, 107-7, 283, as
cvaluarve, Ch IX, as requalification,
Ch X, and comparison, Ch XI, and
historical sequences Ch XII  con-
onuumn of, Ch XIIT  See Operations,
Propositions, Situation

Kanr, 1, 81, 111, 154, 189, 416, 518

Kinds, and generalizavon, 196, Ch X111
passzm, especially 209-12, Ch XIV
passtm, especially 270 seq, 276, 332,
353 seq, 360 seq, and induction, 429-
33

Knowledge, as end of mquiry, 7-9, 21,
perception and, 67, 4634, 482, n
Greel. science, Ch V, 254, as im-
mediate, Ch VIII, as 3cquamtance
and “about,” 152-3, theory of, 462
seq , epistemological theories of, Ch
XXV  See Asrertibility, Ground

Laisses-farre, and deducuve lopic, 505

Language, importance n logica] theory,
19-20, 39, 43 seq , 65-7, 101, and mean-
mps, 77, 187, 213, 223, and definition,
343 See Formulation, Symbols

Law, legal, and forms, 17, 101-2, 187,
3723

Laws, scientific, 354, 435, 172-3, 198, Ch
XXII passen, especially 442, 444, as
mscrumental, 531 Sec Induction

I ength, as scientfic umt, 443, 481 seq

Tlewn, C T, 485

Lirmurs, 207-9, 219, 221 seq, 398, 415, 477

Liberalism, 519

Locke, John, 38, 69, 109, 116, 150, 526-7,
his theory of science, 146-7

I ogical posiivism, 284 seq, 520

Logical produer, 338 segq

I ogical sum, 338 req

Logieal theory, 1ts subject-mateer, Ch
I, of common scnse and science, Ch
IV, reform of, Ch V, two-valued,
107n, scope of, 260, as both mducuve
and deductne, 484-5, and philosophy,
513 seq See Anstotle, Mill, Inquiry

I ogos, as hypostauzed discourse, 58

I ong-run, principle of, see Continuum
of mquiry

Magnirudes, Ch XI passin

Major, mmar, see Premuses, Sylloginm

Many-many relanion, 335-6

Map, llustration of, 4004

Mary, I, 237

AMass, as scenufic unic, 481 seq

Matching, 213, 217-8  See Correspond-
ence

Marhemaueal physics, 11, 55, 355, 357,
198, 444

Mathematics, 74, 79, 92, 104, 239, 287,
317, 130, 335, 352, 357, 361, 391-2,
and probabidnty, 478 scg, Ch XX
Sce Dirconrse

Martrix of mquury, Part [, biological, Ch
IT, culeural, Ch TII

Marter, m Arnistotchan logic, 86, 91, 423,
and form, 102, 129, 156-7, 285 seq,
372 scg, 186, Ch XIX

Mead, G H, 417n

Meaning and sy mbols, 46 seq, and sig-
nificance, 52, rwo syscems of, 49-50,
60, 115, 216, 425, 484, and discourse,
111 seq, 1534, Ch XVIIl passon,
m mathemaucs, 398-9  Scc Conre-
quences, Conception, Ducourse

Mecans, facrs and concLpuons s mi-
rernl and procedural, 136, 140, 160,
166, 174, 24K veuy, 387, 407, 520, meas-
urement as, 200 seq, 209

Means-consequence rclavion, as funda-
mental category of mquiry, 9-10, 16,
104, 107, 384, 445, 1nd causal proposi-
tions, 455—6, 460 seq , predicument of,
39

Measurement, absent m ancint science,
90-1, 200-1, as qualiative and nu-
merical, 204 seq, Ch X1 passim, 319,
347 See Comparison

Mcdanon, organic basis, 14-5, neces-
sary, 139, Ch VII passimn, 157 seq,
186, 217, 249, 322, 515, 529 req  Sce
Ground

Mental, menralistic, 33, 36, 57n, 81, 103,
106, 159, 162, 185, 287, 521, 524, 527
seq

Metaphysics, and logic, 23, 65-6, 286,
515, 524 Sce Omtological

Methodology, and logic, 45, of his-
tory, 231

Methods, and logical forms, 5-6, 103
seq, 463, and knowlcdge, 11, “norms”
of, 103 seq, sucnufic, Part 1V, m-
ducnve and deducuve, Ch XX] See

Inquary, Science
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Middle rerm, as logos, 85, 203

Mill, ] S, 12n, 38, 81, 144-5, 154, 158,
258-60, 266 seq, 325-6, 355-B, 376,
182, 442 seq, 457, 469, 516

Mind-body problem, 23

Morals, 167-8, 216, 495 seq

Motion, and science, B0-1, 212, 481
Correlation of Changes

Muluplication logical, 338 seq, 361, 444

See

Nagel, £, v, 293n

Names, as terms, 350-1, proper, 357-8,
366-7

Narrauon, Ch XII

Narurahism, and logical theory, 18-9,
Chs 1I, I passim

Nature, 1n Greek logic, 82, 93

Neeessary, necessity, logical, 85, 200,
279 313, 319, 340, 380, 423, 442 s.q,
476  Sce Contngent, Implication,
Umniversals

Necd, 27-8 Sce Conflict

Negation, negative propositions, m an-
cienr logic, 85, 181, theory of, Ch X,
221, 264 Sce Cowmparison, Disjunc-
tion, Elmmnation, Exclusion

Neo-Scholisucism, 9

Newrton, Sir Isaac, 116, 127, 197, 204,
3OH, 455

Nommalim, 262-3

Non-bang, 84, 421, 424, 529

Non-existennal, sec Hypothesis, ldea,
Posabiity, Uniiorsals

Norms, normartne, 4, 6, 10, 62, 103, 178
505

Nortauon, sce Symbols

Novelty, m rewsoning, 314 seq

Null Class, 380-1

Number, 200, 204, 209 seq, 319, 363,

197, 405, 409, 412 s.g, uwansfnme,
409
Objcer, objectnmy  soeml onigin of,

43-5, imolved 1 siwauons, 66, re-
versal of meaning, 84, defined, 119,
129, 520 seq , and substanecs, 127 seq,
ambiguous use of, 362

Observation, 15, 18, funcuon of, 70, 108~
10, 133, 150, 166, 377, 32, 425, 447,
524, of quabities, 207, history, 231
Sec Data, Fxpertment, Subject of
Judgment

Ogden and Richards, 57

One, the, 198

One-to-one correspondence of words
and dhungs, 53, of knowledge and ex-
istence, 390, as relactonshap, 335

"Only," 189, 240, 264, 273, 309, 430-1
See Conjunction, Disunction

Onrological, and logical, 23, 36, 87, 128,
177, 182, 188, 200-1, 2150, 262, 305,
359, 389, 397, 459 seq, 504, 534

Operations, operational, 11, 14-5, 48,
58, 102, facts and meanings as, 112-4,
and judgment, Ch VII passws, are
nstrumental, 164 seq, 177, 1974, 226,
252 seq, 341 400-3, 425 456, 521,
534, combined, 407 seq Sec Activity,
Experiment

Opinion 123

Opposition, squire of, 190
Or,” 338 Sev Alternation, Disjunc-
ton

Ordcr, fundanicnral logical category,
221, 237 Cn XV passun, 376, 16,
394, 417, 45+ 16V, 483 See Scrier

Orgamism, organie acuon, Ch 11 passiz,
60, 106, 159, 186

Origns, relativity of, 221, 459 seq

Paradox, logical, of reflesnve collec-
uons, 363-5, its origin, 383 seq

Paruculars, parvcularicy, m Mill, 144
seq, m Lodke, 146, sense dita as
155-6, m Arnstotle, B4, 89, 182, change,
189 201, 220, 342 421 seq proposi-
rons, 289-90  Sce Problom

Partern of mquury, biolegical basis, 33
seq, Part II' espconlly Ch VI, com-
mon, 66, 79 101 114 s.q, 246, and
judgment, Ch V1, 437, 468, 470, 490,
and mathemaries, 3947, and cpiste-
mological theories, Ch XX parron

Peirce, C 5, 9n, 12, 14, 156, 468, 470

Periodicrty 221 411

Percepuon, and conception, 66-7, 515-
8, not dirt convely cogmbive, 67, 463-4,
482, psvr_hnlnglml theory of, 150,
and cpisternology, 326-7

Person R scg 106 525-6

Philosophy, and logie, 2, 8, 66, Ch XXV
pmnm, and science, 35, 77

Physis, ph\ sical, Anstorelian concep-
uvon of, 83 seq, Ch XXIII passon

Planck, M 467

Pluralism, 532

Plurality of eauses, 456 seq

Porncare, R, 408
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Pout, 415, 468

Pomntng, at and our, 124-5, 148, 243
See This

Polyadic terms, 312-3

Positive proposiions m  Arstotle, 85,
Ch 1X parsimz  See Agreement, Com-
partson, Comjunction

Posiovism, §19-20

Possibiliry “pure,” 2, 48, and 1deas, 109,
113, 131, 266, 271, 280, 289, 302, 339—
40, 343, 395, 427, 441, as ontological
realm, 399404

Postulate, postulavional, and logic, 16-9,
and mathematnics, 404-8

Potentraliry, 107, 129, 162, 239, 288-9,
333, 168 seg, 482 See Interacnon,
Kinds

Pracuce, pracucal, and thcory, 58-9,
437 seq, 461, 493 seq, 498 seq, 511
seq, judgments of, Ch IX See Ex-
permment, Operations

Predicables, 89 seq, 136 seq

Predicate, prcdication 91, 124 seq, 131-
2, 166, 240, 251, 275-7, 285, lacking mn
proposiuons, 307 scg

Prediction, 110, 455, 474

Premuses, and logical principles, 13, 156,
mn Anstotle, 85, nature of, 142 seq,
165, 311-2, 313-4, 413

Primitive proposmions, 148, 155,
406 scq  Sec Postulate

Principles, “Arst,” 11, leadg, 12-3, 156,
317, 337n, 470

Probabiliry, 222n, 226, 256, 319-20, 381,
392, 412, 411, and continuum of m-
quiry, 470-9, of smpulars, 470-5, of
distribucion of kinds, 476-8 See Con-
ungent, Frequency

Problemanc situation basis of mquiry,
35, 232, 246, 2R0, in mathemaucs, 405

Problems, objectives of mquiry in com-
mon sense and science, 66, 79, 4256,
formauon of, 107 segq, 120, 1n social
nquiry, 493, 494, 498 req, and dara,
124, 166, 170-1, 196, 201, 205, 222, 252,
328, 332, 424, 459, and sub-conrraries,
1936, and existential  propositions,
288, 299300, 376, 427, 451, “episte-
mological,” 461 req

Proof, 1104, Mull's theory of, 144, 392,
narure of, 157, 229, 243, 318, 325,
460, 485  See Demonstration, Conse-
quences

116,

Proper names, 357-8, 366-7 See Singu-
lar, This

Property, as predicable, 136-7

Proposiuon, nature of, 110-4, 135, as
operational, 141, 166-7, 181, 197-8,
203, 206, 219, 232, declaratuve, 160
seq, conuary, 190-1, subcontrary,
1924, subalternate, 194-5, conrradic-
tory, 196-8, narrauve and dcescripuve,
Ch XII passom, general theory of,
Part II1, forms of, Ch XV, ewstenrial
and non-existential, Ch XVI, func-
uons of, Ch XVII, and rerms, Ch
XIX, contngent hyporheucal, 298
300, necessary hypotheucal, 100 seq,
disjuncuve, 305-7, relanonal, 307-9,
causal, 459 seq

Psychology, and logic, 21-2, 16, effect
upon logical theories, 67-8, 106, 150-1,
285, induction and, 423, 515  See
Mental

Qualitaunve the, and common sense,
63-6, situauons as, 68 seq, 190, 353,
367, 446, as indwvidual, 200 seq, 210,
218, 533, science and, 65 seq, 250

Qualities, as signs, 71, 129, 147, 241, 250,
253, 270, 481, and science, 78, 116,
149, 215, and change, 134, 296, unique,
270, 296, 320, 392, of propositions,
Ch X, and quanury, 206-7

Quantity, as “accident,”” 89-90, 200, of
proposiions, Ch XI, especnally 206
seq  Sec Mathematics, Measurement

Rauonal, and empinical, 9, 18, 38, 73, 75,
193-4, 252, 278-K0, 104-5, 430

Ranionalism, ranionalisuc, 111, 132, 139,
160, 440, 504, 515 seq Sece A priort

Rarrner, J, vu 409n

Realism, atomic, 147-50, of apprehen-
sion, 8, 167, 262-3, 500, cpistemologl-
cal, 520-6, monistic, 521-2, 528, “rep-
rcsentauve,” 521-6

Reason, as “pure,” 10, 24, 59, 73, 87

Reasonung, as ordered discourse, 54,
110 seq , 162, by disjuncrion, 192 See
Discourse, Meamng, Symbols

Recognition, 152-3

Recollection, as mediated, 223-8

Recurrence, nature of, 248 seq

Reductio ad absurdwm, 301, 510

Reference existential, 54, 74, 173, 256,
284, 314, 356, 377, 380, 422, 428, 481,
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Reference existenual (Comtsmued)
of negauves, 187, 521, 525, of marthe-
maccal concepuons, 415-8

Reflecuve thoughe, see Inguiry

Reflexive proposiions, 363-5

Relations, relational, ambigury  of,
word, §4, 329, 400-1, m Greck logic,
91, of meamngs, 111 seq, 135, of sci-
entfic objects, 116, all proposmions as,
307-9, terms as, 349-50, marthcmacical,
430, Ch XX passim

Relationship, 330, 333, 400 seq, 469  See
Isammarphbirm:

Relative, 329, 403 seq

Relevancy, 111-2, 236, 204  Sce Data

Representanion, represcacracve, 52, 114,
119, 175, 292, 436, 479-81, as “mental,”
523-8

Ruchards, I A, 53

Rignano, 27-8

Rugor, of discourse, 314 seq, 319, 343

Russel, B A W, 1545

Sample, 480-81 Sec Case

Sausfaction, as objecuve, 27-8  Sce
Consequences

Santayana, G, 69

Scale, 190

Science, and common sense, Ch IV,

and the quahwative, 65 seq, 71, 250,
ancient and modern, 82 Ch 'V passinr,
as historical 243-4, Ch XXII p iz,
and “pracocal,” 161, 174, 178, and
change, 461 seq, unus of, 481 seq,
mathemaucal, Ch XX, physical Chs
XXI, XXII, social, Ch XXIV  Sce
Corrclation of Changer, Deduction,
Expervncnt, Induction

Scotush school, 62

Scleetion, necessicy for, 123, 126 seq
133, 149, 183-4, 202, 232 seq, 268, 320,
367, 376, 394 424, 460, 467, 4756, 497
499500, 506-9, 527-8 See Data

Self-evident, the, 10, 17, 141, 145, 155,
407

Sensauons, and knowledge, 86, 144, 146,
433,523

Sense data, as objects of knowledge,
147, 151, 155, 157

Stnse perception, propositions of, 290,
467

Senrence, and proposimon, 172-3, 225,
284 seq See Language

Sequence, Ch XXII pacnire See Order,
Seres

Series, seral, organic, 29-30, 34-5, 50,
temporal as, 225 seq, 246, 318, 331
seq, 387 seq See Temporal

Scts and serses of proposmons, Ch XVI
Sec Generie, Umversal

Sectled, 8, 120-2, 185, 188, 220

Signs, significance, and meanmgs, 51
seq, 318, 325, 360n, 473, qualities as,
71, 250, and consequences, 511 rseq,
and epistumology, 523, 527 seq  See
Fuidence

Sigwart, C, 187

Sumilarity, 185 Sec Comparison

Simple oroposiions, 336, 342
dtomic Propositions

Smmplicity of narure, 462

Singular propositions 751, 257 seq, 268-
Y, 29031

Singular, the 67, 123, 126-7, 189, 196,
200, 208, 220G, 243, 248, and science,
437-8, 448 seq  Sce This

bituation, defined, 66 req, as conuol of
mquiry, 104 seq, 161, 166, 202, 207,
220, H5, 461, 472 Sec Indmndual,
Qualitatro,

Skipped inteninediaries, 317

Social, mfluence on mquny, 19-20,
Ch Il passim, 487-90, inquiry into,
Ch XX1V

“Somc,” 182, 192 seq, 199, 207, 337 See
Particular

Space, spaual, 217, 239 scq, 312-3, 481
seqg, units of, 481-3, contnuum of,
H6 seq

Spccus, Anistotchan, 86 seq, 127, 137,
170, 181-2, 256, 295, 421 See Knds

Specnmen, 436, 440, 480-14 Sec Case,
Sample

Spinoza, B, 497

S5quare of opposinon, 182

Stundards, see Norwms

Srandardized matcrual, 15, 112, 126, 168,
171, 246, 293, 385, 431, 481 segq

Stebbmng, L S, 21, 467, 488

Sumulus-Response, narure of, 29-31

Supulation, and postulate, 17

Subalternarion, 182, 194-5

Subcontraries, 182, 1924, 204

Subimplicanion, 322-3

“Subject,” reversal of meaning, B4

Subjecr, of judgment, 123 seq, 127 scq
See Data, Exurential Proposition

See
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Subjective, subjectivism, 33, 106, proba-
bilicy as, 471, 474 See Mental

Subject-mawer, of logic, Ch 1, of sci-
ence, Ch XXII, defined, 118-9, 520

Substance, substanuve, B1-4, 127 seq,
249, 285 See Object

Subsumprion, 421, 433, 504

Substicution, see Equsvalence

Succession, 27, 331, 451

Suggesnion, necessity of, 110-1, nade-
quacy of, 144, 224, 228, 253, 277, 301,
313, 323, 434, 467, 498 Sec Formmu-
lation .

Supernarural, 24-5, 40-1, 43

Syﬁoglsm. in Arnstode, 85, 88, 95, 421,
nature of, 323 seq

Symbols, symbolization, and logie, 2,
19, 39, defined, 51 seq, necessity for,
74, 110, 1t4, 218, and propositions,
120, 134-6, 207n, 213, 246, 262, 342,
428

Symmetry, of rerms, 333-4

System, two forms of, 49 sezq, 101-2,
313, 316, 335, 425, 473, 484, and in-
ference, 294

Taurology, 314

Taxonomy, 170-1, 254, 295

Technology, and science, 71-2, 74, 94,
129, 148, 210, 191, 435, 487 seq

Teleology, and science, 76-R, 92, 176,
evenc as, 233, 460, 462 See Comnse-
quence, End

Tension, see Conflict

Terms, Ch XIX, defincd, 349, dyadic
and polyadic, 312-2, relanonal, 328
seq, 336, concrere, 351-3, abstracr,
258 seq, 351-1, singular-general, 351-
§, denorauve-connotatve, 355-9, n
extension intension  comprehension,
359-62, collective, 363-3

Test, see Consequences, Ground, Proof

Theory, see Empirical, Practical, Ra-
t1omal

This, 67, 123, 148, 189, 241, 247, 250-1,
292, 354, 363-5, 473 See Selection,
Stngular

Thought, reflective, and inquiry, 21,
and language, 48

Time, remporal, and orgamcactivity, 45,
and inquiry, 106, 117-8, 133, 217, Ch
XII passzm, continuum, 447 seq, 455
seq, 481 seq See Sequence, Series,
Transformation

Tradiuon, 50, 62-3, 77, 265

Traus, defined, 256 seq, Ch XIV
passim, 353 seq, 377 seq, 389, 429,
457 See Characrers, Kmnd

Transformauion, wansformability, 34, of
brological, by culcure, 43-5, necessity
for warranted conclusion, 104, 118,
121, 135, 228, 239, 246, 287, 321-3, 424,
432, 445, 483, 491, 498, in mathemarics,
1946, 403, 409, 410, 412, 416-8

Transitiviey, 328, 330-3

Transposiion of terms, 321-3

Truth, dcfined, 345n  See Assertibility
Warranted

Uncondiaonal, sce Unrversal

Understanding, as agreement, 47, as
knowledge, Ch VIII passon espe-
cually, 157 seq, 174, and consequences,
499, 511 req

Umificauon, nature of, 531

Unique, see Indmidual, Qualities

Unus, 204, 217-R8, 365, of science, 481
5eq

Universals, Anstotchian, 85, 137-8, 182,
and the gencric, Ch X1V, 255§ seq,
379 seq, abstrace Ch XV, 258, 271-
5, 300—44, 339-41, 418, rerms, 353-5,
two types of abstract universals, 397-
9, “councrete,” 184n  Sce Operation,
Possibility

Validny, defined, 287, 492, and conse-
quences, 13, 68, 75, 142, 154, 175, 192,
196-7, 134, 319, 3131, 143, 403, 427 5 g

Value, valuation, 77, 96, Ch IX, cspe-
cially 172-8, m social mquiry, 469
seq, 478

Vera Causa, as hyporthess, 34, 102, 160,
372

Verbs, temporal, 134-5, 224, 134

Venfication, 157, 438, 5§19 See Conic-
quences, Hypothesis

Whitchead, A N, 391In

Whole-part rclation, 203-5

Whole the, qualitative, 84, 204, 218, 473
See Indmrdual, Situation

Words, and things, 47, $1-4, and terms
2856, ambiguity of, 292, 304

Zenn, 92
Zero, 412






