


















































































32 INTRODUCTION: THE MATRIX OF INQUIRY 

of behavior through repetition, and an attendant weakening of 
other behavioral activities.2 

Developmental behavior shows, 01: the oth.cr hand,. that in. the 
higher organisms excitations are so dlffusely lmked .'nt!: rcactI:ll1S 
that the sequel is affected by the state of the orgamsm 111 relatIon 
to environment. In habit and learning the linkage is tightened up 
not by sheer repetition but by the institution of effective integrated 
interaction of organic-environing cnergics-thc consummatory 
close of activities of exploration and search. In organisms of the 
higher order, the special and more definite pattern of rccurrent 
behavior thus formed does not become completely rigid. [t cnters 
as a factorial agency, along with other patterns, in a total ad;lptivc 
response, and hence retains a certain amount of flexible clpacity 
to undergo further modifications as the organism meets new en­
vironing conditions. 

There is, for example, reciprocal excitation betwcen hand and 
eye activity; a movement of the hand is aroused by \'isl1al acti\'ity, 
then the movement of the hand is followed by a change in visual 
activity, and so on. Here is a definite rccurring pattern of action. 
If the hand never did but one thing, say reach, then this hahit­
pattern might become rigidly set. But the hand ;1lso gnlbs, pushcs, 
draws and manipulates. Visual behavior has to bc rcspo!1si\'c to 
the performance of a great variety of manual actiyities. I t thus 
maintains flexibility and readaptability; the cot1m:ction bctween 
hand and eye does not become a rigid bond. 

The view that habits are formed by shecr repetition puts the 
cart before the horse. Ability to repeat is a rcsult of :l formation 
of a habit through the organic redispositions effected by attainmcnt 
of a consummatory close. This modification is equivalent to giy­
ing some definite direction of future actions. As far as em'ironing 
conditions remain much the same, the resulting act will look 
a repetition of a previously performed act. But even thcn repeti­
tion will not be exact as far as conditions differ. Sheer rcpetition 

2 The effect of terminal success or consummat.orv satisfaction in <ktcflllining 
habit has always been a stumbling-block to those {\'llO hold that there arc' ele­
mentary excitation-reaction "bonds," But this effect is just what should he 
e;xpected on the ground the view expoundc? in the text, smee it is an e\f1l"cs­
SlOn of the fact that the stImulus-response relatJOn is a function of the state of the 
organism as a whole. 
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is, in the case of the human organism, the product of conditions 
that are uniform because they have been made so mechanically­
as in much school and factory "work." Such habits are limited 
in their manifestation to the rather artificial conditions in which 
they operate. They certainly 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 inquiry as a development 
out of certain aspects of the pattern of life-activities.s 

1. Environmental conditions and energies are inherent in inquiry 
as a special mode of organic behavior. Any account of inquiry 
that supposes the factors involved in it, say, doubt, belief, observed 
qualities and ideas, to be referable to an isolated organism (subject, 
self, mind) is bound to destroy all ties between inquiry as reflective 
thought and as scientific method. Such isolation logically entails 
a view of inquiry which renders absurd the idea that there is a 
necessary connection between inquiry and logical theory. But the 
absu~dity rests upon the acceptance of an unexamined premise 
which is the product of a local "subjectivistic" phase of European 
philosophy. If what is designated by such terms as doubt, belief, 
idea, conception, is to have any objective meaning, to say nothing 
of public verifiability, it must be located and described as behavior 
in which organism and environment act together, or inter-act. 

The earlier discussion set out with the familiar common sense 
distinction of organism and environment, and went on to speak of 
their interaction. Unfortunately, however, a special philosophical 
interpretation may be unconsciously read into the common sense 
distinction. It will then be supposed that organism and environ­
ment are "given" as independent things and interaction is a third 
independent thing which finally intervenes. In fact, the distinc­
tion is a practical and temporal one, arising out of the state of 
tension in which the organism at a given time, in a given phase of 
life-activity, is set over against the environment as it then and there 
exists. There is, of course, a natural world that exists independ­
ently of the organism, but this world is environment only as it 
enters directly and indirectly into life-functions. The organism is 

3 The more specmc points of connection are taken up in Ch. VI. 
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itself a part of the larger natural wo!ld and exists as organism only 
in active connections with its environment. 

Integration is more fundamental t~al1 is the distinction d~si.gn:~ted 
by interaction of organism and enVIronment. The latter IS mdlca­
tive of a partial disintegration of a prior integration, but one which 
is of such a dynamic nature that it moves (as long as life continues) 
toward redintegration. 

2. The structure and course of life-beha\'ior has a definite pat­
tern, spatial and temporal. This pattern definitely foreshadows 
the general pattern of inquiry. For inquiry grows our of an earlier 
state of settled adjustment, which, because of disturbance, is inde­
terminate or problematic (corresponding to the first phase of 
tensional activity), and then passes into inquiry proper, (corre­
sponding to the searching and exploring acti\'ities of all organism); 
when the search is successful, belief or assertion is the counterpart, 
upon this level, of redintegration upon the organic k\·el. 

A detailed aceount of the pattern of inquiry is gh'cn in Chapter 
VI. But the following considerations flow so directly from the 
pattern of life-behavior that they should be note,! here: 

a. There is no inquiry that does not inyol\'e the making of some 
change in environing conditions. This fact is exemplified in the 
indispensable place of experiment in inquiry, since cxp'TinH!nt:ltion 
is deliberate modification of prior condirions. E\"cn in the pre­
scientific stage, an individual moves head, eyes, oftcn the entire 
body, in order to determine the conditions to be taken account of 
in forming a judgment; such movements effect a change in en­
vironmental relations. Active pressure by touch, the acts of push­
ing, pulling, pounding and manipulating to find out what things 
"are like" is an even more overt approach to scientific experimenta­
tion. 

b. The pattern is serial or sequential. It has alrcady been noted 
that this trait of life-behavior becomes more marked with the 
emergence of distance-receptors and of the neural apparatus ncces­
sa:-y for coordinating their excitation with contact-recl'prors and 
With the muscular, circulatory and respiratory mechanisms which 
are involved in behavior. In the human org~nism, organic reten­
tion (or habit-patterns) give rise to recollection. Go:;ls or conse­
quences that are even more remote in time and space arc then set 
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up and the intervening process of search becomes more seriated 
in temporal span and in connecting links than in the case of the 
simple presence of distance-stimuli. Formation of an end-in-view, 
or consequence to be brought about, is conditioned by recollec­
tion; it requires making plans in conjunction with selection and 
ordering of the consecutive means by which the plan may become 
an actuality. 

c. The serially connected processes and operations by means of 
which a consummatory close is brought into being are, by descrip­
tion, intermediate and instrumental. This distinctive characteristic 
prefigures, on the biological level, the interpretation that must be 
given, upon the level of inquiry, to operations of inference and 
discourse in their relation to final judgment as the consummation 
of inquiry. 

d. The basic importance of the serial relation in logic is rooted 
in the conditions of life itself. Modification of both organic and 
environmental energies is involved in life-activity. This organic 
fact foreshadows learning and discovery, with the consequent out­
growth of new needs and new problematic situations. Inquiry, in 
settling the disturbed relation of organism-environment (which 
defines doubt) does not merely remove doubt by recurrence to a 
prior adaptive integration. It institutes new environing conditions 
that occasion new problems. What the organism learns during 
this process produces new powers that make new demands upon 
the environment. In short, as special problems are resolved, new 
ones tend to emerge. There is no such thing as a final settlement, 
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 institution of problems becomes 
an objective of inquiry. Philosophy, in case it has not lost touch 
with science, may play an important role in determining formula­
tion of these problems and in suggesting hypothetical solutions. 
But the moment philosophy supposes it can find a final and com­
prehensive solution, it ceases to be inquiry and becomes either 
apologetics or propaganda. 

e. From the postulate of naturalistic continuity, with its prime 
corollary that inquiry is a development out of organic-environ­
mental integration and interaction, something follows regarding 
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the relation of psychology and logic. The negati\'~ side, of this 
conclusion has already been suggested. The assumptions of "men­
talistic" psychology have no place in logic a! theory., The Jin:rcc 
between loO'ic and scientific methodology, dIscussed In the preVIous 
chapter, ha~ its basis largelYJn the b~lief that siI1c~ inqui.ry inn)l\-cs 
doubt, suggestion, observatlOn, cOI1Jecture, sagacIOus dIscernment, 
etc., and since it is assumed that all thesc things ;lfe "mentalistic," 
there is a gulf between inquiry (or reflcctiyc thinking) and logic. 
Given the assumption, the conclusion is just. But the recognition 
of the natural continuity of inquiry with organic bcha\'ior-rhe fact 
that it is a developed mode of such bcha\·ior-destmy's the assump­
tion. The student of intellectual history is aware of how the new 
scientific standpoint of the sixteenth and se\'C!1tcemh centuries 
succeeded in setting up a gulf bctween the ment:ll and the physic:l!' 
The former was supposed to constitute a domain of existence of 
psychical "stuff" marked by processes totally unlike those of the 
external world which confronted "mind," The older Cn:::k con­
ception that the difference was one in the type of org,lJIi·:::.7tio/l of 
common materials and processes, was lost frolll view. Ps}'t'h()I(lg~' 
and epistemology accepted complete dualism, the "hiful"c;ltinr1" 
of nature, and the theory of thought and ideas was wrought into 
conformity with the dualistic assumption. 

On the positive side, psychology is itself a special branch of in­
quiry. In general, it bears the same rclation to thl.! theory of logical 
inquiry that is sustained by physics or chemistr}'. Bur ;IS it is 
more directly concerned with the focal c€.:l1!tr of initi;tti()J1 and 
execution of inquiry than arc these other sciences, it III a \', if l:lJl­
ployed as servant and not as master of jogic, make a cOl{rriburiol1 
to logical theory which they cannot mak;. Pcrsoll:lllV,:l~ has just 
been said, I doubt thc existence of anvthino' "memar"' in till: d()c­
trinal sense alleged. But it is not neccs~ary ~) go into !lUi ljuestion, 
for, as was stated, if there is anything of this kind it is irreln'ant to 
,the theory of inquiry. Moreover, any inv€.:stigatio!l imo it Illust 
itself be an inquiry that satisfies the logical €.:onditio!1s of ;111 inquiry, 
Nevertheless, whatever throws any liO'ht U1)on the or<ranic conlli-o r ~ tions and processes that are involved in the occurr(;llce and conduct 
of inquiry (as a sound biological psychology cannot fail to do) can 
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hardly fail to make valuable contributions to the results of inquiry 
into inquiry. 

The points that have been made may be gathered together by 
consideration of the current meaning of "experience," especially 
in connection with the intensified ambiguity, due to historical 
changes, that is attached to "empirical." Experience has a favor­
able or honorific use, as when it is said that a certain conclusion or 
theory is experientially verified, and is thereby marked off from a 
wild fancy, a happy guess and from a merely theoretical construc­
tion. On the other hand, because of the influence of psychological 
epistemology of a subjective, private type, "experience" has been 
limited to conscious states and processes. The contrast of the two 
meanings is radical. When it is said that certain conclusions are 
experientially or empirically confirmed, a scientist means anything 
but that they rest upon mental and personal states of mind. Again, 
the word "empirical" is often set in opposition to the rational, and 
this opposition adds to the confusion. The early meaning of "em­
pirical" limited the application of the word to conclusions that 
rest upon an accumulation of past experiences to exclusion of in­
sight into principles. 

Thus a medical practitioner may have skill in recognizing the 
symptoms of disease and skill in their treatment because of re­
peated past observations 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. "Empirical" in this sense de­
scribes an actual fact and is justly distinguished from "rational" 
activity, meaning, by that word, conduct grounded in understand­
ing of principles. But it is evident that when a scientific conclusion 
is said to be empirically established, no such exclusion of rationality 
or reasoning is intended or involved. On the contrary, every 
conclusion scientifically reached as to matters of fact involves rea­
soning with and from principles, usually mathematically expressed. 
To say, then, that it is empirically established is to say the op­
posite of what is said when "empirical" means only observations and 
habitual response to what is 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 in terms 
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of scientific understanding, into something absolute which sets 
every mode of experience in oppo~ition to reason a~d the rational, 
depends accordingly, upon an arbitrary preconccptlOn. as to. what 
experience and its limits llntst be. Unfortul1:.ltcly, tIus arbitrary 
limitation still operates, as in many interpretations of the distinction 
between, say, temporal and eternal objects, perception and concep­
tion, and, more generally, matter and form. 

It may be added that the honorific use of "experience" when it 
first appeared was undoubtedly overweighted upon the side of 
observation, as in the case of Bacon and Locke. This o\"erwcight 
is readily accounted for as a historic occurrence. For thc classic 
tradition had degenerated into a form in which it was supposed that 
beliefs about matters of fact could and should be reached h\' rea­
soning alone; save as they were established by authority. Oi1posi­
tion to this extreme view evoked an equally one-sided notion that 
mere sense-perception could satisfactorily determine beliefs about 
matters of fact. It led in Bacon, as latcr in i\!ill. to :l ncglect of 
the role of mathematics in scientific inquiry, and in I,()(Je to a 
pretty sharp division between knowledgc of matters of fact and 
of relations between ideas. The latter, morcon:r, n:sted fi1l:l11v 
according to him upon sheer observation, "internal" or '\:xterna1.;' 
The final outcome was a doctrine that reduced "cxpericnce" to 
"sensations" as the constituents of all observation, and "thought" 
to external associations among these clements, both sens;ltiol1s-and 
associations being supposed to be merely mental Of psychical. 

The problem of the relation between materi:11 that is nbsen'cd 
and subject-matter that is conceived or thought of is a rral one, 
especially in respect to its logical equivalents. Bur the solution of 
the problem should not be compromised at the outset by a state­
ment of it in terms of a fixed and absolute distinction between the 
experiential and the rational. Such a statement implies that there 
is no logical problem, but a separation absolutely and immediately 
given. Justification cannot be given at this stage of the discussion 
for the belief that, in a proper conception of experience, inference, 
reasoning and conceptual structures are as experiential as is observa­
tion, and that the fixed separation between the former and the 
latter has no warrant beyond an episode in the history of culture. 
Upon the basis of the naturalistic position here take'n, there is a 



THE EXISTENTIAL MATRIX OF INQUIRY 39 

problem, which takes the following form: How does it come 
about that the development of organic behavior into controlled 
inquiry brings about the differentiation and cooperation of ob­
servational and conceptual operations? 

The discussion of language and linguistic symbols in the follow­
ing chapter lays the basis for an answer. But it must be repeated 
that adherence to a tradition that was formed before modem 
scientific inquiry (including the biological) had arisen 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 being seen as a problem. Finally, while the position here 
taken implies that logic is empirical in that its subject-matter con­
sists of inquiries that are publicly accessible and open to observa­
tion, it is not empirical in the sense in which Mill, for example, 
developed the ideas of Locke and Hume. It is experiential in the 
same way in which the subject-matter and conclusions of any nat­
ural science are empirical: experiential in the way any natural 
science is experiential, that is, as distinct from the merely specula­
tive and from the a priori and intuitional. 

I close with a reference to a predicament in which both organic 
behavior and deliberate inquiry are caught. There always exists a 
discrepancy between means that are employed and consequences 
that ensue; sometimes this discrepancy is so serious that its re­
sult is what we call mistake and error. The discrepancy exists 
because the means used, the organs and habits of biological be­
havior and the organs and conceptions employed in deliberate 
inquiry, must be present and actual, while consequences to be at­
tained are future. Present actual means are the result of past con­
ditions and past activities. They operate successfully, or "rightly," 
in (1) the degree in which existing environing conditions are very 
similar to those which contributed in the past to formation of the 
habits, and (2) in the degree in which habits retain enough flexibil­
ity to readapt themselves easily to new conditions. The latter 
condition is not readily fulfilled by lower organisms; when it is 
fulfilled a case of "evolution" occurs. The potential conditions 
for its fulfilment are present in the activities of human beings in 
much larger measure. But the inertial phase of habit is strong, and, 
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so far as it is yielded to, human beings continue to li,"e upon a 
relatively animal plane. Even the history of science has been 
marked by epochs in which observation and reflection h:we oper­
ated only within a predetermined conceptual framework-an ex­
ample of the inertia-phase of habit. That the only way to avoid 
and avert the mistakes of this fixation is by recognition of the 
provisional and conditional nature (as respects any inquiry in 
process) of the facts that enter into it, and the hypothetical nature 
of the conceptions and theories employed, is a relatively late dis­
covery. The meaning of the discovery has hardly penetrated yet 
into inquiry about the subjects of the greatest practical importance 
to man, religion, politics and morals. 

The recognition of what Peirce called "fallibiIism" in distinction 
from "infallibilism" is something more than a prudential maxim. 
It results of necessity from the possibility and probability of a dis­
crepancy between means available for use and consequences that 
follow: between past and future conditions, not from mere weak­
ness of mortal powers. Because we live in a world in process, the 
future, although continuous with the past, is not its bare repetition. 
The principle applies with peculiar force to inquiry about inquiry, 
including, needless to say, the inquiry presented in this treatise. 
The very words which must be used are words that have had their 
meanings fixed in the past to express ideas that arc unlike those 
which they must now convey if they are to express what is in­
tended. To those who are naturalistically inclined, the attendant 
"fallibility" will be but a spur to do better the work which this 
volume attempts to do. The present volume is an approach not 
a closed treatise. The aim it hopes to fulfil is that of being a 
sufficiently coherent and systematic approach to move others to 
undertake the long cooperative work (never-ending in any case as 
long as inquiry continues) needed to test and fill ill the frame\\'ork 
which is outlined in this book. 

The important matter is that those who reject the doctrine of the 
intervention of some supernatural agency should not be led, by the 
fact that it is not customary to introduce biological cOl1sider:;tions 
into the discussion of logical theory, to dismiss the chapter as ir­
relevant. Those who believe in such intervention have ground 
for belief in an a priori Reason upon which logical forms and prin-
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ciples depend; they are precommitted to belief in the irrelevancy of 
all considerations of the order of those here presented. But any 
thoroughgoing naturalist is equally committed by the logic of his 
position to belief in continuity of development, with its corrollary 
of community of factors in the respective patterns of logical and 
biological forms and procedures. 



CHAPTER III 

THE EXISTENTIAL lV1ATRIX OF INQUIRr 

CULTURAL 

'lHE ENVIRONMENT in which human beings live, act :lnd in­
quire, is not simply physical. It is cultural as well. Proh-

, lems which induce inquiry grow out of the relations of 
fellow beings to one another, and the organs for dealing with 
these relations are not only the eye and ear, hut the meanings 
which have developed in the course of living, together with the 
ways of forming and transmitting culture \vith all its constituents 
of tools, arts, institutions, traditions and customary beliefs. 

I. To a very large extent the ways in which human beings re­
spond even to physical conditions are influenced by their cultural 
environment. Light and fire are physical facts. Bur the occasions 
in which a human being responds to things as merely physical in 
purely physical ways are comparatively rare. Such occasions are 
the act of jumping when a sudden noise is heard, withdrawing the 
hand when something hot is touched, blinking in the presence of 
a sudden increase of light, animal-like basking in sunshine, etc. 
Such reactions are on the biological plane. But the typical cases 
of human behavior are not represented by such examples. The 
use of sound in 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 
distinctively human activity. 

To indicate the full scope of cultural determination of the con­
duct of living one would have to follow the beh,wior of an in­
dividual throughout at least a day; whether that of a day bborer, 
of a professional man, artist or scientist, and whether the individual 
be a growing child or a parent. For the result would show how 
thoroughly saturated behavior is with conditions and factors that 

42 
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are of cultural origin and import. Of distinctively human be­
havior it may be said that the strictly physical environment is so 
incorporated in a cultural environment that our interactions with 
the former, the problems that arise with reference to it, and our 
ways of dealing with these problems, are profoundly affected by 
incorporation of the physical environment in the cultural. 

Man, as Aristotle remarked, is a social animal. This fact intro­
duces him into situations and originates problems and ways of 
solving them that have no precedent upon the organic biological 
level. F or man is social in another sense than the bee and ant, 
since his activities are encompassed in an environment that is cul­
turally transmitted, so that what man does and how he acts, is de­
termined not by organic structure and physical heredity alone but 
by the influence of cultural heredity, embedded in traditions, in­
stitutions, customs and the purposes and beliefs they both carry 
and inspire. Even the neuro-muscular structures of individuals 
are modified through the influence of the cultural environment 
upon the activities performed. The acquisition and understanding 
of language with proficiency in the arts (that are foreign to other 
animals than men) represent an incorporation within the physical 
structure of human beings of the effects of cultural conditions, an 
interpenetration so profound that resulting activities are as direct 
and seemingly "natural" as are the first reactions of an infant. To 
speak, to read, to exercise any art, industrial, fine or political, are 
instances of modifications wrought within the biological organism 
by the cultural environment. 

This modification of organic behavior in and by the cultural en­
vironment accounts for, or rather is, the transformation of purely 
organic behavior into behavior marked by intellectual properties 
with which the present discussion is concerned. Intellectual opera­
tions are foreshadowed in behavior of the biological kind, and the 
latter prepares the way for the former. But to foreshadow is not 
to exemplify and to prepare is not to fulfil. Any theory that 
rests upon a naturalistic postulate must face the problem of the 
extraordinary differences that mark off the activities and achieve­
ments of human beings from those of other biological forms. It 
is these differences that have led to the idea that man is completely 
separated from other animals by properties that come from a non-
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natural source. The conception to be de,-clopcd in the present 
chapter is that the development of languagc (in its widest scnse) 
out of prior biological activities is, in its connection with wider cul­
tural forces, the key to this transformation. The problem, so 
viewed, is not the problem of the transition of organic behavior 
into something wholly discontinuous with it-as is the case when, 
for example, Reason, Intuition and the A priori arc appealed to for 
explanation of the difference. It is a special form of the general 
problem of continuity of change and the emergence of ncw modes 
of activity-the problem of dc,-c!opment at any b·el. 

Viewing the problem from this angle, its constitllcnts lllay be 
reduced to certain heads, three of which will be noted. Organic 
behavior is centered in particul,1r organisms. This statement 
applies to inferring and reasoning as existential activities. But if in­
ferences made and conclusions reached arc to be YaEd, the subject­
matter dealt with and the operations employed lllUSt he sllch as to 
yield identical results for all who infer and reason. If the same 
evidence leads different persons to different conclusions, then either 
the evidence is only speciously the same, or one conclusion (or 
both) is wrong. The special constitution of an indi"iduaI organ­
ism which plays such a role in biological bch,wlor is so irrdc\'ant 
in controlled inquiry that it has to be discounted and mastercd. 

Another phase of the problem is brought out by thc part playcd 
in human judgments by emotion and dcsire. These persoll.II traits 
cook the evidence and determine the result that is n:achcd. That 
is, upon the level of organic factors (\\'hich arc the acti\'cly 
determining forces in the type of cascs just mcntioned), the in­
dividual with his individual peculiarities, whether nati\·c or ac­
quired, is an active participant in producing ideas and hdids, and 
yet the latter are logically grounded only when sllch pl.'clIliariries 
are deliberately precluded from taking effect. This point rcsmtes 
what was said in connection with the first point, but it indicatcs 
another phase of the matter. If, using accepted tl.'rlllinojogy, wc 
say that the first difference is that between the sinoular and thc 
general, the present point may be formulated as the Jitfl.'I'cnce be­
tween the subjective and the objective. To be intt:lIecmally "ob­
jective" is to discount and eliminate merely personal factors' in the 
operations by which a conclusion i<; reached. 



THE EXISTENTIAL MATRIX OF INQUIRY 45 

Organic behavior is a strictly temporal affair. But when be­
havior is intellectually formulated, in respect both to general ways 
of behavior and the special environing conditions in which they 
operate, propositions result and the terms of a proposition do not 
sustain a temporal relation to one another. It was a temporal 
event when someone landed on Robinson Crusoe's island. 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 evidential 
to the inference drawn from it is non-temporal. The same holds 
of every logical relation in and of propositions. 

In the following discussion it is maintained that the solution of 
the problem just stated in some of its phases, is intimately and 
directly connected with cultural subject-matter. Transformation 
from organic behavior to intellectual behavior, marked by logical 
properties, is a product of the fact that individuals live in a cultural 
environment. Such living compels them to assume in their be­
havior the standpoint of customs, beliefs, institutions, meanings and 
beliefs which are at least relatively general and objective.1 

II. Language occupies a peculiarly significant place and exercises 
a peculiarly significant function in the complex that forms the cul­
tural environment. It is itself a cultural institution, and, from one 
point of view, is but one among many such institutions. But it is 
(1) the agency by which other institutions and acquired habits are 
transmitted, and (2) it permeates both the forms and the contents 
of all other cultural activities. Moreover, (3) it has its own dis­
tinctive structure which is capable of abstraction as a form. This 
structure, when abstracted as a form, had a decisive influence his­
torically upon the formulation of logical theory; the symbols which 
are appropriate to the form of language as an agency of inquiry 
(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 itself to the especial function of language in 
effecting the transformation of the biological into the intellectual 
and the potentially logical. 

1 The non-temporal phase of propositions receives attention later. 
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In this further discussion, language is taken in its widest sense, a 
sense wider than oral and written speech. It includes the latter. 
But it includes also not only gestures but rites, cen:lllonies. monu­
ments and the products of industrial and fine arts. .\ tool or ma­
chine, for example, is not simply <l simple or complcx physical 
object having its own physical properties and c!fecrs, but is also a 
mode of language. For it says something, to those who understand 
it, about operations of use and their cOl1setluences. To the mem­
bers of a primitive community a loom operated hy steam or elec­
tricity says nothing. It is composed in a foreign language. and so 
with most of the mechanical devices of modern civilization. In the 
present cultural setting, these objects arc so intilllately b()und up 
with interests, occupations and purposes that they ha\'e an eloquent 
VOlce. 

The importance of language as the necessary, and. in the end, 
sufficient condition of the existence and tmnsmi~si()n of non-purely 
organic activities and their conse(juences lies in the fact that, on 
one side, it is a strictly biological mode of behavior. emerging in 
natural continuity from earlier organic acti\"it ies. whilt-, on the 
other hand, it compels one individual to take the standpoint of 
other individuals and to see and intluire from :l st;mdpoint that is 
not strictly personal but is common to them as participants or 
"parties" in a conjoint undertaking. It Illay be tiir(.'cred by and to­

wards some physical existence. But it first has rcfncncc: to some 
other person or persons with whom it institutes (·oIlJIJIIIJlic.uioll­
the making of something common. I Ience. to that extent its refer­
ence becomes general and "objective." 

Language is made up of physical existences; sounds, or marks 
on paper, or a temple, statue, or loom. But these do l10t IJjlcr.rte 

or function as mere physical things when they are IIlellia of COIll­

munication. They operate in virtue of their rt.'jlr~'sL'lJt.7th:~' ca­
pacity or meaning. The particular physical (.'xistenee which has 
meaning is, in the case of speech, a conventional matter. But the 
convention or common consent which sets it apart ;\$ a means of 
recording and communicating meaning is that of agreement in 
~ction! of shared modes of responsive behavior and participation 
111 theIr consequences. The physical sound or mark g-ets irs mean­
ing in and by conjoint community of functional lIS~. not by any 
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explicit convening in a "convention" or by passing resolutions that 
a certain sound or mark shall have a specified meaning. Even 
when the meaning of certain legal words is determined by a court, 
it is not the agreement of the judges which is finally decisive. 
For such assent does not finish the matter. It occurs for the sake 
of determining future agreements in associated behavior, and it is 
this subsequent behavior which finally settles the actual meaning 
of the words in question. Agreement in the proposition arrived 
at is significant only through this function in promoting agreement 
in action. 

The reason for mentioning these considerations is that they 
prove that the meaning which a conventional symbol has is not 
itself conventional. For the meaning is established by agreements 
of different persons in existential activities having reference to 
existential consequences. The particular existential sound or mark 
that stands for dog or justice in different cultures is arbitrary or 
conventional in the sense that although it has causes there are no 
reasons for it. But in so far as it is a medium of communication, 
its meaning is common, because it is constituted by existential con­
ditions. If a word varies in meaning in intercommunication be­
tween different cultural groups, then to that degree communica­
tion is blocked and misunderstanding results. Indeed, there ceases 
to be communication until variations of understanding can be 
translated, through the meaning of words, into a meaning that is 
the same to both parties. Whenever communication is blocked 
and yet is supposed to exist misunderstanding, not merely absence 
of understanding, is the result. It is an error to suppose that the 
misunderstanding is about the meaning of the 'Word in isolation, 
just as it is fallacious to suppose that because two persons accept 
the same dictionary meaning of a word they have therefore corne 
to agreement and understanding. For agreement and disagree­
ment are determined by the consequences of conjoint activities. 
Harmony or the opposite exists in the effects produced by the 
several activities that are occasioned by the words used. 

III. Reference to concord of consequences as the determinant 
of the meaning of any sound used as a medium of communication 
shows that there is no such thing as a mere word or mere symbol. 
The physical existence that is the vehicle of meaning may as a 



48 INTRODUCTION: THE il1ATRIX OF INQUIRY 

particular be called mere; the recitation of a number of such 
sounds or the stringing together of such marks may be called mere 
language. But in fact there is no word in thc first casc and no 
language in the second. The activities that occur and the conse­
quences that result which are not determined by meaning, are, 
by description, only physical. A sound or mark of any physical 
existence is a part of language only in virtue of its oj7crLltional 
force; that is, as it functions as a means of e\'oking different activi­
ties perfonned by different persons so as to produce consequences 
that are shared by all the participants in the conjoint undertaking. 
This fact is evident and direct in oral communication. It is in­
direct and disguised in written communication. \\'here written 
literature and literacy abound, the conception of language is likely 
to be framed upon their model. The intrinsic connection of lan­
guage with community of action is then forgotten. Language is 
then supposed to be simply a means of expressing or communicat­
ing "thoughts"-a means of conveying ideas or meanings that arc 
complete in themselves apart from communal operational force. 

Much literature is read, moreover, simply for enjoyment, for 
esthetic purposes. In this case, language is a means of action only 
as it leads the reader to build up pictures and scencs to be enjoycd 
by himself. There ceases to be immediate inherent reference to 
conjoint activity and to consequences mutually participated in. 
Such is not the case, however, in reading to get at the meaning of 
the author; that is, in reading that is emphatically intellectual in dis­
tinction from esthetic. In the mere reading of a scicntific trcl1tise 
there is, indeed, no direct overt participation in action with an­
other to produce consequences that are commoll in the sense of 
being immediately and personally shared. But there must be 
imaginative construction of the materials and operations which led 
the author to certain conclusions, and there must be agreement or 
disagreement with his conclusions as a consequence of following 
through conditions and operations that are imaginatively rein­
stated. 

Connection with overt activities is in such a case indirect or 
mediated. But so far as definite grounded agreement or disagree­
ment is reached, an attitude is formed which is a preparatory read­
iness to act in a responsive way when the conditions in question 
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or others similar to them actually present themselves. The con­
nection with action in question is, in other words, with possible 
ways of operation rather than with those found to be actually and 
immediately required.2 But preparation for possible action in sit­
uations not as yet existent in actuality is an essential condition of, 
and factor in, all intelligent behavior. When persons meet to­
gether in conference to plan in advance of actual occasions and 
emergencies what shall later be done, or when an individual delib­
erates in advance regarding his possible behavior in a possible fu­
ture contingency, something occurs, but more directly, the same 
sort as happens in understanding intellectually the meaning of a 
scientific treatise. 

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

While all language or symbol-meanings are what they are as 
parts of a system, it 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 their membership in a comprehensive 

2 Literature and literary habits are a strong force in building up that conception 
of separation of ideas and theories from practical activity which is discussed in 
ensuing chapters. 



50 INTRODUCTION: THE MATRIX OF INQUIRY 

system. The system may be simply. th~ language !n common 
use. Its meanings hang together not 111 \'Irtue of thclr cxamined 
relationship to one another, but because they arc current in the 
same set of group habits and expectations. They hang together 
because of group activities, group interests, customs and institu­
tions. Scientific language, on the other hand, is subject to a test 
over and above this criterion. Each meaning that enters into the 
language is expressly determined in its relation to other members 
of the language system. In all reasoning or ordered discourse this 
criterion takes precedence over that instituted by connection 
with cultural habits. 

The resulting difference in the two types of language-meanings 
fundamentally fixes the difference betwecn what is c;lIled com­
mon sense and what is called science. In the former cascs, the 
customs, the etbos and spirit of a group is the decisive factor in 
determining the system of meanings in usc. Thc systcm is one in 
a practical and institutional sense rather than in an intellectual 
sense. Meanings that are formed on this b;l~is arc sure to contain 
much that is irrelevant and to exclude much that is rctjuired for 
intelligent control of activity. The meanings arc coarse, and 
many of them are inconsistent with each otht:r fro1ll a logical 
point of view. One meaning is appropriate to action under cer­
tain institutional group conditions; another, in SOIllt: orht:r situa­
tion, and there is no attempt to relate the different situatiol1s to 
one another in a coherent scheme. In an intellectual !iensc, there 
are many languages, though in a social sense there is bur one. This 
multiplicity of language-meaning constellations is also ;1 mark of 
our existing culture. A word means one thing in rebriol1 to ~l 
religious institution, still another thing in business, a third thing 
in law, and so on. This fact is the real Babel of cOll1ll1tlllication. 
There is an attempt now making to propagate the idc;l rh;1t educa­
tion which indoctrinates individuals into some special tradition 
provides the way out of this confusion. Aside from the fact that 
there are in fact a considerable number of traditions and that se­
lection of some one of them, even though that onc be intcrn~dly 
consistent and extensively accepted, is arbitrary, the artcmpt re­
verses the theoretical state of the case. Genuine c()mmunity of 
language or symbols can be achieved only through elIorts that 
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bring about community of activities under existing conditions. 
The ideal of scientific-language is construction of a system in 
which meanings are related to one another in inference and dis­
course and where the symbols are such as to indicate the relation. 

I shall now introduce the word "symbol" giving it its significa­
tion as a synonym for a word as a word, that is, as a meaning car­
ried by language in a system, whether the system be of the loose 
or the intellectual rigorous kind.3 The especial point in the intro­
duction of the word "symbol" is to institute the means by which 
discrimination between what is designated by it and what is now 
often designated by sign may be instituted. 'What I have called 
symbols are often called "artificial signs" in distinction from what 
are called natural signs. 

IV. It is by agreement in conjoint action of the kind already 
described, that the 'Word "smoke" stands in the English language 
for an object of certain qualities. In some other language the 
same vocable and mark may stand for something different, and 
an entirely different sound stand for "smoke." To such cases of 
representation the word "artificial signs" applies. When it is 
said that smoke as an actual existence points to, is evidence of, 
an existential fire, smoke is said to be a natural sign of fire. Simi­
larly, heavy clouds of given qualities are a natural sign of prob­
able rain, and so on. The representative capacity in question is 
attributed to things in their connection with one another, not to 
marks whose meaning depends upon agreement in social use. 
There is no doubt of the existence and the importance of the 
distinction designated by the words "natural" and "artificial" signs. 
But the fundamentally important difference is not brought out by 
these words. For reasons now to be given, I prefer to mark the 
difference by confining the application of sign to so-called "natural 
signs"-employing symbol to designate "artificial signs." 

The difference just stated is actual. But it fails to note the dis­
tinctive intellectual property of what I call symbols. It is, so to 

3 This signification is narrower than the popular usage, according to which any­
thing is a symbol that has representative emotional force even if that force be 
independent of its intellectual representational force. In this wider sense, a national 
flag, a crucifix, a mourning garb, etc., are symbols. The definition of the text is 
in so far arbitrary. But there is nothing arbitrary about the subject-matters to 
which the limited signification applies. 

jp- If! 
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speak, an incidental and external fact, logically speaking, that 
certain things are given representative function by social agree­
ment. The fact becomes logically relevant only because of the 
possibility of free and independent development of meanings in 
discourse which arises when once symbols are instituted. A "nat­
ural sign," by description, is something that exists in an acutal 
spatial-temporal context. Smoke, as a thing having certain ob­
served qualities, is a sign of fire only when the thing exists and 
is observed. Its representative capacity, taken by itself, is highly 
restricted, for it exists only under limited conditions. The situa­
tion is very different when the meaning "smoke" is embodied in 
an existence, like a sound or a mark on paper. The actual quality 
found in existence is then subordinate to a representative office. 
Not only can the sound be produced practically at will, so that 
we do not have to wait for the occurrence of the object; but, 
what is more important, the meaning when embodied in an indif­
ferent or neutral existence is liberated with respect to its represent­
ative function. It is no longer tied down. It can be related to 
other meanings in the language-system; not only to that of fire but 
to such apparently unrelated meanings as friction, changes of tem­
perature, oxygen, molecular constitution, and, by imerYening 
meaning-symbols, to the laws of thermodynamics. 

I shall, accordingly, in what follows, connect sig1l and signifi­
cance, symbol and meaning, respectively, with each other, in order 
to have terms to designate two different kinds of representative ca­
pacity. Linguistically, the choice of terms is more or less arbi­
trary, although sign and significance have a common verbal root. 
This consideration is of no importance, however, compared 'with 
the necessity of having some words by which to designate the two 
kinds of representative function. F or purposes of thcory the im­
portant consideration is that existent things, as signs, arc e'uidl177ce 
of the existence of something else, this something being at the 
time inferred rather than observed. 

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

Ideas as ideas, hypotheses as hypotheses, would not exist were 
it not for symbols and meanings as distinct from signs and signifi­
cances. The greater capacity of symbols for manipulation is of 
practical importance. But it pales in comparison with the fact 
that symbols introduce into inquiry a dimension different from 
that of existence. Clouds of certain shapes, size and color may 
signify to us the probability of rain; they portend rain. But the 
word cloud when it is brought into 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 between sign-significance and symbol-meaning 
(in the sense defined) is brought out in the following incident.' 
A visitor in 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 I asked 'What is this?' One boy 
said it was dodela, another that it was an etanda, a third stated 
that it was bokali, a fourth that it was elamba, and the fifth said it 
was meza." After congratulating himself on the richness of the 
vocabulary of the language the visitor found later "that one boy 
had thought he wanted the word for tapping; another understood 
we were seeking the word for the material of which the table was 
made; another had the idea 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 might have been quoted earlier as an illustration of 
the fact that there is not possible any such thing as a direct ane­
ta-one correspondence of names with existential objects; that 
words mean what they mean in connection with conjoint activi­
ties that effect a common, or mutually participated in, conse­
quence. The word sought for was involved in conjoint activities 
looking to a common end. The act of tapping in the illustration 
was isolated from any such situation. It was, in consequence, 

'Quoted by and from Ogden and Richards, The Meaning of Meaning, p. 174. 



54 INTRODUCTION: THE MATRIX OF INQUIRY 

wholly indeterminate in reference; it was no part of C01117l1ullica­

tion, by which alone acts get significance and accompanying 
words acquire meaning.s For the point in hand, the anecdote il­
lustrates the lack of any evidential status in relation to existence of 
the symbols or representative values that have been given the 
name "meanings." Without the intervention of a specific kind 
of existential operation they cannot indicate or discriminate the 
objects to which they refer. Reasoning or ordered discourse, 
which is defined by development of symbol-meanings in relation 
to one another, may (and should) provide a basis for performing 
these operations, but of itself it determines no existence. This 
statement holds no matter how comprehensive the meaning-system 
and no matter how rigorous and cogent the relations of meanings 
to one another. On the other hand, the story illustrates how, in 
case the right word had been discovered, the ;11eaning symbolized 
would have been capable of entering into relations with any 
number of other meanings independently of the actual presence 
at any given time of the object table. Just as the sign-significance 
relation defines inference, so the relation of meanings that consti­
tutes propositions defines implication in discourse, if it satisfies the 
intellectual conditions for which it is instituted. Unless there arc 
words which mark off the two kinds of relations in their distinc­
tive capacities and offices, with reference to existence, there is 
danger that two things as logically unlike as inference and impli­
cation will be confused. As a matter of fact, the confusion, when 
inference is treated as identical with implication, has been a power­
ful agency in creating the doctrinal conception that logic is purely 
formal-for, as has been said, the relation of meanings (carried 
by symbols) to one another is, as sucb, independent of existential 
reference: 

V. So far the word "relation" has been rather indiscriminately 
employed. The discussion has now reached a point where it is 
necessary to deal with the ambiguity of the word as it is llsed not 

G Another aspect of the same general principle, not directly connected with 
language, is brought out later in conSideration of the meaning of any demon­
strated object in relatIOn to "tbis." 

"A farther important logical aspect of this matter is dealt with helow in the 
~ece~sio/ of distinguishing judgment from propositions, and iln'O/Vt?lIIeilt from 
zmpltcatton. 
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merely in ordinary speech but in logical texts. The word "rela­
tion" is used to cover three very different matters which in the 
interest of a coherent logical doctrine must be discriminated. ( 1 ) 
Symbols are "related" directly to one another; (2) they are "re­
lated" to existence by the mediating intervention of existential 
operations; (3) existences are "related" to one another in the evi­
dential sign-signified function. 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, is evident. 

In order to avoid, negatively, the disastrous doctrinal confusion 
that arises from the ambiguity of the word relation, and in 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. I shall 
use the term reference to designate the kind of relation they sus­
tain to existence; and the words connection (and involvement) to 
designate that kind of relation sustained by things to one another 
in virtue of which inference is possible. 

The differences, when once pointed out, should be so obvious 
as hardly to require illustration. Consider, however, propositions 
of mathematical physics. (1) As propositions they form a system 
of related symbol-meanings 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 
is realized in operations of application. (3) The final test of valid 
reference or applicability resides in the connections that exist 
among things. Existential 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 whether meaning-relations in dis­
course arise before or after significance-connections in existence. 
Did we first infer and then use the results to engage in discourse? 
Or did relations of meanings, instituted in discourse, enable us to 
detect the connections in things in virtue of which some things 
are evidential of other things? The question is rhetorical in that 
the question of historical priority cannot be settled. The question 
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is asked, however, in order to indicate that in any case ability to 
treat things as signs would not go f?I did no~ symbo~s enable us 
to mark and retain just the qualmes of dungs wInch are the 
ground of inference. Without, for ex~ple, words. ~r sym?ols 
that discriminate and hold on to the expenenced quaht1es of s1ght 
and smell that constitute a thing "smoke," thereby enabling it to 
serve as a sign of fire, we might react to the qualities in question 
in animal-like fashion and perform activities appropriate to them. 
But no inference could be made that was not blind and blunder­
ing. Moreover, since what is inferred, namely fire, is not present 
in observation, any anticipation that could be formed of it \\'ould 
be vague and indefinite, even supposing an anticipation could 
occur at all. If we compare and contrast the range and the depth 
of the signifying capacity of existential objects and events in a 
savage and a civilized group and the corresponding power of 
inference, we find a close correlation between it and thc scope and 
the intimacy of the relations that obtain between symbol-meanings 
in discourse. Upon the whole, then, it is language, originating as 
a medium of communication in order to bring about deliberate co­
operation and competition in conjoint activities, that has conferred 
upon existential things their signifying or evidential power. 

VI. We are thus brought back to the original problem: namely, 
transformation of animal activities into intelligent bch,wior having 
the properties which, when formulated, are logical in Ilature. As­
sociated behavior is characteristic not only of plants and animals, 
but of electrons, atoms and molecules; as far as we kllow of every­
thing that exists in nature. Language did not originate association, 
but when it supervened, as a natural emergence from previous 
forms of animal activity, it reacted to transform prior forms and 
modes of associated behavior in such a way as to give experience 
a new dimension. 

1. "Culture" and all that culture involves, as distinguished from 
"nature," is both a condition and a product of language. Since 
language is the only means of retaining and transmitting to subse­
quent generations acquired skills, acquired infom1ation and ac­
quired habits, it is the latter. Since, however, meanings and the 
significance of events differ in different cultural groups, it is also 
the former. 
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2. Animal activities, such as eating and drinking, searching for 
food, copulation, etc., acquire new properties. Eating food be­
comes a group festival and celebration; procuring food, the art of 
agriculture and exchange; copulation passes into the institution of 
the family. 

3. Apart from the existence of symbol-meanings the results of 
prior experience are retained 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 institu­
tion of new combinations of selected elements of experiences hav­
ing an intellectual dimension. 

4. Organic biological activities end in overt actions, whose con­
sequences are irretrievable. When an activity and its consequences 
can be rehearsed by representation in symbolic terms, there is no 
such final commitment. If the representation of the final con­
sequence is of unwelcome quality, overt activity may be fore­
gone, or the way of acting be replanned in such a way as to avoid 
the undesired outcome.7 

These transformations and others which they suggest, are not 
of themselves equivalent to accrual of logical properties to behav­
ior. But they provide requisite conditions for it. The use of 
meaning-symbols for institution of purposes or ends-in-view, for 
deliberation, as a rehearsal through such symbols of the activities by 
which the ends may be brought into being, is at least a rudimentary 
form of reasoning in connection with solution of problems. The 
habit of reasoning once instituted is capable of indefinite develop­
ment on its own account. The ordered development of mean­
ings in their relations to one another may become an engrossing 
interest. When this happens, implicit logical conditions are made 
explicit and then logical theory of some sort is born. It may be 
imperfect; it will be imperfect from the standpoint of the in­
quiries and symbol-meanings that later develop. But the first step, 
the one that costs and counts, was taken when some one began to 

7 Generalizing beyond the strict requirements of the position outlined, I would 
say that I am not aware of any so-called merely "menta!" activity or result that 
cannot be described in the objective terms of an organic activity modified and 
directed by symbols-meaning, or language. in its broad sense. 
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reflect upon language, upon logos, in its .syn.tactical structure and 
its wealth of meaning contents. HypOStIZatlOn of Logos was the 
first result, and it held back for centuries the de\-elopmel1t of in­
quiries of a kind that are competent to deal with thc problems of 
the existent world. But the hypostization was, ncycrthcless, a 
tribute to the power of language to gcncrate reasoning and, 
through application of the meanings containcd in it, to confer 
fuller and more ordered significance upon cxistencc_ 

In later chapters we shall consider in somc detail how a logic 
of ordered discourse, a logic that gathered in a systcm thc rela­
tions which hold meanings consistcntly together in discourse, was 
taken to be the final model of logic and thereby obstructcd the 
development of effective modes of inquiry into existencc, pre­
venting the necessary reconstruction and cxpansion of thc very 
meanings that were used in discourse. For when these meanings 
in their ordered relations to one another \vcrc taken to bc final in 
and of themselves, they wcre directly supcrimposed upon nature. 
The necessity of existential operations for application of mean­
ings to natural existence was ignored. This failure n.:acteu into the 
system of meanings as meanings. The result was the belief that 
the requirements of rational discourse constitute the measure of 
natural existence, the criterion of completc Being. It is true that 
logic emerged as the Greeks became aware of language as Logos 
with the attendant implication that a systcm of ordered meanings 
is involved. 

This perception marked an enormous advance. But it suffered 
from two serious defects. Because of the supcrior status as­
signed to forms of rational discourse, they wen: isobtcd from 
the operations by means of which mcanings originate, function 
and are tested. This isolation was equivalent to the hypostiza­
tion of Reason. In the second place, thc meanings that were 
recognized were ordered in a gradation derived from and controlled 
by a class-structure of Greek society. Thc mcans, procedures 
and kinds of organization that arose from active or "practical" 
participation in natural processes were given :l low rank in the 
hierarchy of Being and Knowing. The scheme of knowledge 
and of Nature became, without conscious intent, a mirror of a 
social order in which craftsmen, mechanics, artisans generally, 
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held a low position in comparison with a leisure class. Citizens 
as citizens were also occupied with doing, a doing instigated by 
need or lack. While possessed of a freedom denied to the artisan 
class, they were also taken to fail in completely self-contained and 
self-sufficient activity. The latter was exemplified only in the 
exercise of Pure Reason untainted by need for anything outside it­
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 potentialities for attainment of knowl­
edge that were resident in the activities of the arts-resident in 
them because they involve operations of active modification of exist­
ing conditions which contain the procedures constituting the ex­
perimental method when once they are employed for the sake of 
obtaining knowledge, instead of being subordinated to a scheme 
of uses and enjoyments controlled by given socio-cultural con­
ditions. 



CHAPTER IV 

COMMON SENSE AND SCIENTIFIC INQUIRY 

U PON THE biological level, organisms have to respond to 
conditions about t~em in ways ~hat modify those condi­
tions and the relaoons of orgamsms to them so as to re­

store the reciprocal adaptation that is required for the maintenance 
of life-functions. Human organisms arc involved in the same sort 
of predicament. Because of the effect of cultural conditions, the 
problems involved not only have different contents but nrc capable 
of statement as problems so that inquiry can enter as a factor 
in their resolution. For in a cultural environment, physical condi­
tions are modified by the complex of customs, traditions, occupa­
tions, interests and purposes which envelops them. .\ lodes of rc­
sponse are correspondingly transformed. They avail themselves of 
the significance which things have acquired, and of the 'IIle.TIlings 
provided by language. Obviously, rocks as minerals signify some­
thing more in a group that has learned to work iron 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 in the last chapter, introduce a new type 
of attitudes and hence of modes of response. I shall designate the 
environment in which human beings arc directly im'oh'cd the 
common sense environment or "world," and imJuiries that take 
place ,in ~~king the required adjustments in behavior common 
sense mqumes. 

As is brought out later, the problems that arise in such situations 
of interaction may be reduced to problems of the use anu enjoy­
ment of the objects, activities and products, material and ideologi­
cal, (or "ideal") of the world in which individuals live. Such 
inquiries are, accordingly, different from those which have knowl­
edge as their goal. The attainment of knowledge of some things 
is necessarily involved in cornmon sense inquiries, but it occurs 
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for the sake of settlement of some issue of use and enjoyment, 
and not, as in scientific inquiry, for its own sake. In the latter, 
there is no direct involvement of human beings in the immediate 
environment-a fact which carries with it the ground of distin­
guishing the theoretical from the practical. 

The use of the term common sense is somewhat arbitrary from 
a linguistic point of view. But the existence of the kinds of situa­
tions referred to and of the kind of inquiries that deal with the 
difficulties and predicaments they present cannot be doubted. 
They are those which continuously arise in the conduct of life 
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 in the physical and social environments in which they 
live; they occur and recur in the life-activity of every adult, 
whether farmer, artisan, professional man, law-maker or adminis­
trator; citizen of a state, husband, wife, or parent. On their very 
face they need to be discriminated from inquiries that are distinc­
tively scientific, or that aim at attaining confirmed facts, "laws" 
and theories. 

They need, accordingly, to be designated by some distinctive 
word, and common sense is used for that purpose. Moreover, the 
term is not wholly arbitrary even from the standpoint of linguis­
tic usage. In the Oxford Dictionary, for example, is found the 
following definition of common sense: "Good sound practical 
sense; combined tact and readiness in dealing with the ordinary 
affairs of life." Common sense in this signification applies to be­
havior in its connection with the significance of things. 

There is, clearly, a distinctively intellectual content involved; 
good sense is, in ordinary language, good judgment. Sagacity is 
power to discriminate the factors that are relevant and important 
in significance in given situations; it is power of discernment; in 
a proverbial phrase, ability to tell a hawk from a hernshaw, chalk 
from cheese, ap.d to bring the discriminations made to bear upon 
what is to be done and what is to be abstained from, in the "ordi­
nary affairs of life." That which, in the opening paragraphs, was 
called the mode of inquiry dealing with situations of use and en­
joyment, is, after all, but a formal way of saying what the dic­
tionary states in its definition of common sense. 
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There is, however, another dictionary dcfinition: "The general 
sense, feeling, judgment of mankind or a community." It is in 
this sense that we speak of the defi.-..'er,lllCCS of common scnse as 
if they were a body of settled truths. It applies not to things in 
their significance but to meanillgs acccpted. ",Yhen the Scottish 
school of Reid and Stewart erected "common sense" into an ulti­
mate authority and arbiter of philosophic questions, they were 
carrying this signification to its limit. The refen:ncc to practical 
sagacity in dealing with problems of response and adaptation in 
use and enjoyment has now gone into the b:lCkground. "Com­
mon" now means "general." It designates the c(l!1ceptiol1s and 
beliefs that are currently accepted \\'ithout Iluestinl1 by a givcn 
group or by mankind in general. They arc C()!l1!1!Oll in the scnse 
of being widely, if not universally, acceptcd. They arc S~'llse, in 
the way in which we spcak of the "sense of a meeting" and in 
which we say things do or do not "make sense." They have some­
thing of the same ultimacy and illlmediacy for :l group that 
"sensation" and "feeling" h:we for an illlli\"idua! in his contact 
with surrounding objects. It is a commonplace dut e\-ery cultural 
group possesses a set of meanings which arc so dn:pl:" embedded 
in its customs, occupations, traditions and wa:-'s of inrerpreting 
its physical environment and group-life, that they form the basic 
categories of the language-system b~' which details are interpreted. 
Hence they are regulative and "normative" of spl:cific beliefs and 
judgments. 

There is a genuine difference bctween the two mcanings of 
common sense. But from the standpoint of :l givt.:11 (fI"(lUP therc 
is a definite deposit of agreement. Thcy are l;orh o£ them con­
nected with the conduct of life in relation to an existing em'iron­
ment: one of them in J' ud£6ng the siO"l1ificancc of rhino's ;nd e\'cnts 

~ ~ 0 ~ 

with reference to what should be done; the other, in the ideas that 
are used to direct and justify activities ant! judgments. Tabus 
are, nrst, customary ways of activitics. To us they arc mistaken 
rather than sagacious ways of action. But thc syste'lJl of meanings 
embodied in the language that carries tradition gin.:s them authority 
in such highly practical matters as the eating ~)f food and the be, 
havior that is proper in the presence of chieftains and members of 
the family configuration, so that they control the rclations of males 
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and females and persons of various kinship degrees. To us, such 
conceptions and beliefs are highly impractical; 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 is possible today, along with our knowledge of the 
enormous differences that characterize various cultures, to find 
some unified deposit of activities and of meanings in the "common 
sense and feeling of mankind," especially in matters of basic social 
cohesion. 

In any case, the difference between the two meanings may be 
reduced, without doing violence to the facts, to the difference be­
tween phases and aspects of special practical situations that are 
looked into, questioned and examined with reference to what 
mayor should be done at a particular time and place and the 
rules and precepts that are taken for granted in reaching all con­
clusions and in all socially correct behavior. Both are concerned, 
one directly and the other indirectly, with "the ordinary affairs 
of life," in the broad sense of life. 

r 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 beings are directly connected with the 
world about them. Questions of food, shelter, protection, de­
fense, etc., are questions of the use to be made of materials of the 
environment and of the attitudes to be taken practically towards 
members of the same group and to other groups taken as wholes. 
Use, in turn, is 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 in 
rites and legends. If we include the correlative negative ideas of 
disuse, of abstinence from use, and toleration and suffering, prob­
lems of use and enjoyment may be safely said to exhaust the do­
main of common sense inquiry. 

There is direct connection between this fact and the concern 
of common sense with the qualitative. It is by discernment of 
qualities that the fimess and capacity of things and events for use 
is 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 thro~gh and :hr~ugh and is con­
cerned with situations in their pervas1ve quahtatlye character, is 
almost too obvious for mention. Furthermore, the opcrations and 
responses that are engaged in us.e and .enj?ymcl1t of situat.ion~ are 
qualitatively marked off. T ~nmng Sl{111S 1S a pr?ccss qua.htat1~ely 
different from that of weaVIng baskets or shaplllg clay 1ntO Jars; 
the rites that are responsive to death are qualitatively different 
from those appropriate to birth and weddings. Inferiors, superiors 
and equals are treated in modes of greeting and approach that are 
qualitatively unlike. 

The reason for calling attention to these commonplace facts is 
that they bring out the basic difference between the subject-mat­
ters characteristic of common sense and of scicminc inquiries; and 
they also indicate the differences between the problems and pro­
cedures of inquiry that are characteristic of common sense in dif­
ferent stages of culture. I shall first consider the lattcr point. 
Common sense in respect to both its content of ideas and beliefs, 
and its methods of procedure, is anything but a constant. Both 
its content and its methods alter from time to timc not lllerel\, in 
detail but in general pattern. Every invention of a new too(and 
utensil, every improvement in technique, makcs some difference 
in what is used and enjoyed and in the inquiries th'lt arise with 
reference to use and enjoyment, with respect to both significance 
and meaning. Changes in the regulative scheme of relations within 
a group, family, clan or nation, react even more intensively into 
some older system of uses and enjoyments. 

One has only to note the enormous differences in the contents 
and methods of common sense in modes of life that are respectively 
dominantly nomadic, agricultural and industrial. i\ luch that was 
once taken without question as a matter of COIlllllon sense is for­
gotten or actively condemned. Other old conceptiolls and con­
victions continue to receive theoretical assent and strong emotional 
attachment because of their prestige. But they have little hold 
and application in the ordinary affairs of life. For example, ideas 
and practices which, in primitive tribes, were interwo\,en with 
practically every concern of ordinary affairs, are later relegated 
to a separate domain, religious or esthetic. 



COMMON SENSE AND SCIENTIFIC INQUIRY 65 

The business of one age becomes the sport and amusement of 
another age. Even scientific theories and interpretations continue 
to be affected by conceptions that have ceased to be determinative 
in the actual practice of inquiry. The special bearing of the fact 
that "common sense" is anything but a constant upon logical for­
mulations, will concern us in the sequel. Here it is enough to call 
attention to a point which will later receive detailed examination: 
namely, the very fitness of the Aristotelian logical organon in 
respect to the culture and common sense of a certain group in the 
period in which it was formulated unfits it 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 in, 
quiries are concerned with qualitative matter and operations upon 
their distinction from scientific inquiries. Fundamentally, the 
distinction is that brought out in the previous chapter: Namely, 
that between significances and meanings that are determined in 
reference to pretty direct existential application and those that 
are determined on the ground of their systematic relations of co­
herence and consistency with one another. All that the present 
mode of statement adds is that, in the first case, "existential appli­
cation" means application in 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 systematic 
relationship of facts and conceptions to one another is dependent 
upon elimination of the qualitative 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 qualitative 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 it has constituted, in recent centuries, 
the chief theme of epistemology and metaphysics. From the 
standpoint that controls the present discussion, the problem is not 
epistemological (save as that word means the logical) nor is it 
metaphysical or ontological. In saying that it is logical, it is 
affirmed that the question at issue is that of the relation to each 
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event as such but only to determine what it signifies ,vith respect 
to the way in which the entire situation should be dealt with, the 
opposition and conflict do not arise .. T~e object or eve~t in ques­
tion is perceived as part of the e~vlIo.nmg 'world, ?ot In and by 
itself; it is rightly (validly) perceIved If and when It acts as clew 
and guide in use-enjoyment. We live and act in connection with 
the existing environment, not in connection with isolated objects, 
even though a singular thing may be crucially significant in decid­
ing how to respond to total environment. 

Recurring to the main topic, it is to be remarked that a situation 
is a whole in virtue of its immediately pervasive quality. \Vhen we 
describe it from the psychological side, we have to say that the 
situation as a qualitative whole is sensed or felt. Such an c)"l'res­
sian is, however, valuable only as it is taken negati\·c1y to indicate 
that it is not, as such, an object in discourse. Stating that it is felt 
is wholly misleading if it gives the impression that the situation is 
a feeling or an emotion or anything mentalistic. On the contrary, 
feeling, sensation and emotion have themselves to be identified and 
described in terms of the immediate presence of a total qualitative 
situation. 

The pervasively qualitative is not only that which binds all con­
stituents into a whole but it is also uniquc; it constitutes in cach 
situation an individual situation, indivisible and unduplicable. Dis­
tinctions and relations are instituted witbin a situation; they are 
recurrent and repeatable in different situations. Discourse that is 
not controlled by reference to a situation is not discourse, but a 
meaningless jumble, just as a mass of pied type is not a font much 
less a sentence. A universe of experience is the precondition of a 
universe of discourse. Without its controlling presence, there is 
no way to determine the relevancy, weight or coherence of any 
designated distinction or relation. 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 about universes 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
tion. It is a commonplace that a universe of discourse cannot be a 
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term or element within itself. One universe of discourse may, 
however, be a term of discourse within another universe. The 
same principle applies in the case of universes of experience. 

The reader, whether he agrees or not with what has been said, 
whether he understands it or not, has, as he reads the above 
passages, a uniquely qualified experienced situation, and his re­
flective understanding of what is said is controlled by the nature 
of that immediate situation. One cannot decline to have a situa­
tion for that is equivalent to having no experience, not even one of 
disagreement. The most that can be refused or declined is the 
having of that specific situation in which there is reflective recogni­
tion (discourse) of the presence of former situations of the kind 
stated. This very declination is, nevertheless, identical with initia­
tion of another encompassing qualitative experience as a unique 
whole. 

In other words, it 'Would be a contradiction if I attempted to 
demonstrate by means of discourse, the existence of universes of 
experience. It is not a contradiction by means of discourse to 
invite the reader to have for himself that kind of an immediately 
experienced situation in which the presence of a situation as a 
universe of discourse is seen to be the encompassing and regulat­
ing condition of all discourse. 

There is another difficulty in grasping the meaning of what has 
been said. It concerns the use of the word "quality." The word 
is usually associated with something specific, like red, hard, sweet; 
that is, with distinctions made within a total experience. The 
intended contrasting meaning may be suggested, although not 
adequately exemplified, by considering such qualities as are desig­
nated by the terms distressing, perplexing, cheerful, disconsolate. 
For these words do not designate specific qualities in the way in 
which hard, say, designates a particular quality of a rock. For 
such qualities permeate and color all the objects and events that are 
involved in an experience. The phrase "tertiary qualities," hap­
pily introduced by Santayana, does not refer to a third quality like 
in kind to the "primary" and "secondary" qualities of Locke and 
merely happening to differ in content. For a tertiary quality 
qualifies all the constituents to which it applies in thoroughgoing 
fashion. 
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Probably the meaning of quality, in the sense in which quality is 
said to pervade all elements and relation~ that arc or c.an. b~ in­
stituted in discourse and thereby to constItutc thcm an mdlVldual 
whole, can be most readily apprehended by referring to the 
esthetic use of the word. A painting is said to havc quality, or a 
particular painting to have a Titian or Rcmbrandt quality. The 
word thus used most certainly does not refcr to any particular line, 
color or part of the painting. It is somcthing that affects and 
modifies all the constituents of thc picturc and all of their relations. 
It is not anything that can be expressed in words for it is somcthing 
that must be had. Discourse may, however, point out the qualities, 
lines and relations by means of which pernlsive and unifying 
quality is achieved. But so far as this discoursc is separated from 
having the immediate total experiencc, a reflective object takes 
the place of an esthetic one. Esthetic cxpericnce, in its emphatic 
sense, is mentioned as a way of calling attention to situ;ltions and 
universes 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 qualitative and qualifying situation is present as the background 
and the control of every experience. It was for a similar rcason 
that it was earlier stated that referencc to tcrtiary qualitics was not 
adequately exemplary. For such qualities as arc designated by 
"distressing," "cheerful," etc., arc gCllCtLri, while the (luality of 
distress and cheer that marks an cxistcnt situation is not gencral but 
is unique and inexprcssible in words. 

I give one further illustration from a different angle of approach. 
It is more or less a commonplace that it is possible to carryon 
observations that amass facts tirelessly and yct the observed "facts" 
lead nowhere. On the other hand, it is possible to h:wc the 'work 
of observation so controlled by a conccptual framcwork fixed in 
advance that the very things which arc genuinely decisi\'c in the 
problem in hand and its solution, arc completely m"crlooked. 
Everything is forced into the prcdctermincd conceptual and the­
oretical scheme. The way, and the only way, to escape these two 
evils, is sensitivity to the quality of a situation as a wholc. In 
ordinary language, a problem must be fclt before it can bc stated. 
If the unique quality of the situation is bad immediately, thcn there 
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is something that regulates the selection and the weighing of 
observed facts and their conceptual ordering. 

The discussion has reached the point 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 its departure of necessity from the 
qualitative objects, processes, and instruments of the common 
sense world of use and concrete enjoyments and sufferings. The 
scientific theory of colors and light is extremely abstract and 
technical. But it is about the colors and light involved in every­
day affairs. Upon the common sense level, light and colors are 
not experienced or inquired into as things in isolation nor yet as 
qualities of objects viewed in isolation. They are experienced, 
weighed and judged in reference to their place in the occupations 
and arts (including social ceremonial arts as well as fine arts) the 
group carries on. Light is a dominant factor in the daily routine 
of rising from sleep and going about one's business. Differences 
in 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 it should be done in some inclusive situation-such as, judg­
ing the prospects of the morrow's weather; selection of appropriate 
clothing for various occasions; dyeing, making rugs, baskets and 
jars; and so on in diverse ways too obvious and tedious to enumer­
ate. They play their part either in practical decisions and activities 
or in enjoyed celebrations, dances, wakes, feasts, etc. What holds 
of light and color applies to all objects, events and qualities that 
enter into everyday common sense affairs. 

Gradually and by processes that are more or less tortuous and 
originally unplanned, definite technical processes and instrU­
mentalities are formed and transmitted. Information about things, 
their properties and behaviors, is amassed, independently of any 
particular immediate application. It becomes increasingly remote 
from the situations of use and enjoyment in which it originated. 
There is then a background of materials and operations available 
for the development of what we term science, although there is still 
no sharp dividing line between common sense and science. For 
purposes of illustration, it may be supposed that primitive astron­
omy and primitive methods of keeping track of time (closely con-
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nected with astronomical observations) grew out of the practical 
necessities of groups with herds in care of animals with respect to 
mating and reproduction, and of agricultural groups with reference 
to sowing, tilling and reaping. Observation. of the change of 
position of constellations and stars, of the relatlOn of the length of 
daylight to the sun's place in relation to the constellations along 
the line of the equinox provided the required information. In­
strumental devices were developed in order that the observations 
might be made; definite techniques for using the instruments 
followed. 

Measurement of angles of inclination and declination was a 
practical part of meeting a practical need. The illustration is, 
from a historical point 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 practical needs of medicine in healing the sick 
and dealing with wounds, in their relation to the growth of 
physiological and anatomical knowledge, the case would be even 
clearer. In the early history of Greek reflective thought, art, or 
techne, and science, were synonymous. 

But this is not the whole of the story. Oriental cultures, 
especially the Assyrian, Babylonian and Egyptian, deyeloped a 
division between "lower" and "higher" techniques and kinds of 
knowledge. The lower, roughly speaking, was in posscssion of 
those who did the daily practical work; carpentering, dyeing, 
weaving, making pottery, trading, etc. The higher came to be the 
possession of a special class, priests and the successors of primitive 
medicine men. Their knowledge and techniques were "higher" 
because they were concerned with what were supposed to be 
matters of ultimate concern; the welfare of the pcople and 
especially its rulers-and this welfare involved transactions with 
the. fowers that. ruled the universe. Their kind of practical 
aCtlVIty was so different from that of artisans and traders, the ob­
jects involved were so different, the social status of the persons 
e~gaged in carrying on the activities in question was so enormously 
diiferent, that the activity of the guardians and administrators of 
the higher knowledge and techniques was not "practical" in the 
sense of practical that applied to the ordinary useful worker. 
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These facts contained dualism in 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, in our own day, of common sense and science.1 

The Greeks were much less subject to ecclesiastic and autocratic 
political control than were the peoples mentioned. The Greeks 
are pointed to with considerable justice as those who freed thought 
and knowledge from external control. But in one fundamentally 
important way they fixed, for subsequent intellectual history, the 
division just mentioned-although changing its direction and in­
terpretation. Science and philosophy (which were still one) 
constituted the higher form of knowledge and activity. It alone 
was "rational" and alone deserved the names of knowledge and of 
activity that was "pure" because liberated from the constraints of 
practice. Experiential knowledge was confined to the artisan and 
trader, and their activity was "practical" because it 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 citizen was not supposed to engage in any of these 
pursuits but to devote himself to politics and the defense of the 
city-state. Although the scientist-philosopher was compelled by 
constraint of the body to give some time and thought to satisfaction 
of wants, as a scientist-philosopher he was engaged in exercising his 
reason upon rational objects, thereby attaining 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 leisure class who were free citizens, 
was converted by philosophic formulation into a division between 
practice and theory, experience and reason. Stricdy 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 between empirical knowledge 
and practice on one hand and rational knowledge and pure 
activity on the other; between knowledge and practice that are 

1 See L. Hogben, Mathematics for the Millio'TlS, Ch. 1. 
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admittedly of social origin and intent and the insight and activity 
that were supposed to have no social and practical bearings. This 
origin is itself social-cultural. Such is the irony of the situation. 
Relatively free as were the minds of Greek thinkers, momentous as 
were their accomplishments in certain directions, after Greek 
culture ceased to be a living thing and its products were carried 
over into different cultures, the inheritance from the Greeks be­
came an incubus upon the progress of experience and of science, 
save in mathematics. Even in the latter field it kept mathematics 
for a long time subservient to strictly geometrical formulation. 

The later revival of genuine science undoubtedly drew stimulus 
and inspiration from the products of Greek thought. But these 
products were reanimated by contact and interaction with just the 
things of ordinary experience and the instruments of use in 
practical arts which in classic Greek thought were supposed to 

contaminate the purity of science. There was a rerum to the 
conditions and factors mentioned earlier: qualitative materials, 
processes and instruments. Phenomena of heat, light and electricity 
became matters to be experienced under controlled conditions 
instead of matters to receive rational formulation through pure 
intellect. 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 inquiry. The ordinary processes that had long 
been at home in the arts, weakening and intensifying, combining 
and separating, dissolving and evaporating, precipitating and in­
fusing, heating 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
ing 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 in 
use and enjoyment. The physical problems that emerged in 
pursuit of experiential knowledge of nature thus required and 
evoked new symbolic means of registration and manipulation. 
Analytic geometry and calculus became primary modes of concep-
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tual response as quantity, change and motion were found to be not 
irrational accidents but the keys with which to solve the mysteries 
of natural existence. Language was, nonetheless, an old and 
familiar qualitative achievement. The most exact comprehensive 
mathematical language hardly compares as an achievement with 
the creation of intelligible speech by primitive peoples. Finally, 
the test of the validity of conceptions formulated and developed in 
rational discourse was found to reside in their applicability to 
existential qualitative material. They were no longer taken to be 
"true" as constituents of rational discourse in isolation but valid in 
the degree in which they were capable of organizing the qualitative 
materials of common sense and of instituting control over them. 
Those semantic-conceptual constructions that indicate with the 
greatest degree of definiteness the way in which they are to be 
applied are, even as conceptions, the most truly rational ones. At 
every point in the practice of scientific inquiry, the old separation 
between experience and reason, between theory and doing, was 
destroyed. 

In consequence, the contents and techniques of common sense 
underwent a revolutionary change. It was noted earlier that com­
mon sense is not a constant. But the most revolutionary change it 
has ever undergone is that effected by the infiltration and incor­
poration of scientific conclusions and methods into itself. Even 
the procedures and materials that are connected with elementary 
environmental conditions of life, such things as food, clothing, 
shelter and locomotion, have undergone tremendous transforma­
tion, while unprecedented needs and unprecedented powers of 
satisfying them have also emerged. The effect of the embodiment 
of science in the common sense world and the activities that deal 
with it in the domain of human relationships is as great as that which 
has taken place in relation to physical nature. It is only necessary to 
mention the social changes and problems that have arisen from the 
new technologies of production and distribution of goods and 
services. For these technologies are the direct product of the new 
science. To relate in detail the ways in which science has affected 
the area of common sense in respect to the relationships of person 
to person, group to group, people to people, would be to relate 
the story of social change in the last few centuries. Applications 
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of science in revolutionizing the forces and conditions of produc­
tion, distribution and communication have of necessity tremen­
dously modified the conditions under which human beings live 
and act in connection with one another, whether the conditions be 
those of interchange and friendly association or of opposition and 
war. 

It is not intimated that the incorporation of scientific conclusions 
and operations into the common sense attitudes, beliefs and intel­
lectual methods of what is now taken for granted as matters of 
common sense is as yet complete or coherent. The opposite is the 
case. In the most important matters the effect of science upon the 
content and procedures of common sense has been disintegrative. 
This disintegrative influence is a social, not a logical, fact. But 
it is the chief reason why it seems so easy, so "natural," to make a 
sharp division between common sense inquiry and its logic and 
scientific inquiry and its logic. 

Two aspects of the disintegration which creates the semblance 
of complete opposition and conflict will be noted. One of them is 
the fact, already noted, that common sense is concerned with a 
field that is dominantly qualitative, while science is compelled by 
its own problems and goals to state its subject-matter in terms of 
magnitude and other mathematical relations which are non­
qualitative. The other fact is that since common sense is con­
cerned, directly and indirectly, with problems of use and enjoy­
ment, it is inherently teleological. Science, on the other hand, has 
progressed by elimination of "final causes" from every domain 
with which it is concerned, substituting measured correspondences 
of change. It operates, to use the old terminology, in terms of 
"efficient causation," irrespective of ends and values. Upon the 
basis of the position here taken, these differences are due to the 
fact that different types of problems demand different modes of 
inquiry for their solution, not to any ultimate division in existential 
subject-matter. 

The subject-matter of science is stated in symbol-constellations 
that are radically unlike those familiar to common sense; in what, in 
effect, is a different language. Moreover, there is much highly 
technical material that has not been incorporated into common 
sense even by way of technological application in "material" af-
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fairs. In the region of highest importance to common sense, 
namely, that of moral, political, economic ideas and beliefs, and the 
methods of forming and confirming them, science has had even 
less effect. Conceptions and methods in the field of human re­
lationships are in much the same state as were the beliefs and 
methods of conm10n sense in relation 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 is a social, rather than a logical, 
matter. If the word "language" is used not just formally, but to 
include its content of substantial meanings, the difference is 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 rightly 
be called "organized common sense." But it is a potential organ 
for organizing common sense in its dealing with its own subject­
matter and problems and this potentiality is far from actualization. 
In the techniques which affect human use of the materials of 
physical nature in production, science has become a powerful 
agency of organization. As far as issues of enjoyment, of con­
sumption, are concerned, it has taken little effect. Morals and 
the problems of social control are hardly touched. Beliefs, con­
ceptions, customs and institutions, whose rise antedated the modern 
period, still have possession of the field. The union of this fact 
with the highly technical and remote language of science creates 
and maintains the feeling and idea of a complete gap. The paths 
of communication between common sense and science are as yet 
largely one-way lanes. Science takes its departure from common 
sense, but the return road into common sense is devious and 
blocked by existing social conditions. 

In the things of greatest import there is little intercommunica­
tion. Pre-scientific ideas and beliefs in morals and politics are, more­
over, so deeply ingrained in tradition and habit and institutions, that 
the impact of scientific method is 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 maintaining the domain of values, ideas 
and ideals as something wholly apart from any possibility of ap-
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plication of scientific methods. Earlier philosophic c?nceptions of 
the necessary separation between reason and expenence, theory 
and practice, higher and lower activities, are used to justify the 
necessity of the division. 

With respect to the second point, that of a seeming funda­
mental difference due to the fact that common sense is profoundly 
teleological in its controlling ideas and methods while science is 
deliberately indifferent to teleology, it must be noted that in spite 
of the theoretical difference, physical science has, in practical 
fact, liberated and vastly extended the range of ends open to 
common sense and has enormously increased the range and power 
of the means available for attaining them. In ancient thought, 
ends were fixed by nature; departure from those ends that were 
antecedently set and fixed by the very nature of things, \vas im­
possible; the attempt to institute ends of human devising \\"as taken 
to be the sure road to confusion and chaos. In the moral field, 
this conception still exists and is even probably dominant. But in 
respect to "material" affairs, it has been completely abandoned. 
Invention of new agencies and instruments create new ends; they 
create new consequences which stir men to form new purposes. 

The original philosophical meaning of "ends" as fixed comple­
tions is almost forgotten. Instead of science eliminating ends and 
inquiries controlled by teleological considerations, it has, 011 the 
contrary, enormously freed and expanded activity and thought in 
telic matters. This effect is not a matter of opinion but of facts 
too obvious to be denied. The same sort of thing holds of the 
qualities with which common sense is inextricably concerned. 
Multitudes of new qualities have been brought into existence by 
the applications of physical science, and, what is even more im­
portant, our power to bring qualities \vithin actual 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 light and electricity. 

The foregoing survey is made for a double purpose. On the 
one hand the outstanding problem of our civilization is set by the 
fact that common sense in its content, its "world" and methods, is 
a house divided against itself. It consists in part, and that part the 
most vital, of regulative meanings and procedures that antedate 
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the rise of experimental science in its conclusions and methods. In 
another part, it is what it is because of application of science. This 
cleavage marks every phase and aspect of modern life: religious, 
economic, political, legal, and even artistic. 

The existence of this split is put in evidence by those who con­
demn the "modem" and who hold that the only solution of the 
chaos in civilization is to revert to the intellectual beliefs and 
methods that were authoritative in past ages, as well as by radicals 
and "revolutionaries." Between the two stand the multitude that 
is confused and insecure. It is for this reason that it is here 
affirmed that the basic problem of present culture and associated 
living is that of effecting integration where division now exists. 
The problem cannot be solved apart from a unified logical method 
of attack and procedure. The attainment of unified method means 
that the fundamental unity of the structure of inquiry in common 
sense and science be recognized, their difference being one in the 
problems with which they are directly concerned, not to their re­
spective logics. It is not urged that attainment of a unified logic, 
a theory of inquiry, will resolve the split in our beliefs and pro­
cedures. But it is affirmed that it will not be resolved without it. 

On the other hand, the problem of unification is one in and for 
logical theory itself. At the present time logics in vogue do not 
claim for the most part to be logics of inquiry. In the main, 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 in radical opposition to 
those of present science, and the new purely "symbolistic logic" that 
recognizes only mathematics, and even at that is not so much con­
cerned with methods of mathematics as with linguistic formula­
tion of its results. The logic of science is not only separated from 
common sense, but the best that can be done is 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 it applies only to itself. 

The next chapter deals explicitly with the traditional logic as 
derived from Aristotle, with a view to showing (1) that of neces­
sity the scientific conditions under which it was formulated are so 
different from those of existing knowledge that it has been trans-
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formed from what it originally was, a logic of knowledge, into a 
purely formal affair, and (2) that there is a necessity for a logical 
theory based upon scientific conclusions and methods. These are 
so unlike those of classic science that the need is not revision and 
extension of the old logic here and there, but a radically different 
standpoint and a different treatment to be carried through all 
logical subject matter. 



CHAPTER V 

THE NEEDED REFORM OF LOGIC 

~HERE ARE not many today who would echo the saying of 
Kant about logic: "Since Aristotle it has not had to retrace 

. a single step . . . and has not been able to make a single step 
in advance so that, to all appearance, it may be considered as com­
plete and perfect." Nevertheless the prestige of that logic is still 
enormous. It forms the backbone of most logical texts that are 
taught in the schools, with additional chapters on "inductive logic" 
which are introduced, apparently, out of a feeling of need to pay 
so~e deference to what are supposed to be the methods of modem 
SClence. 

Even those who realize the imperfections of classic logic in, for 
example, its assumption of the conception of fixed substances as 
necessary subjects of every proposition, do, nevertheless, pay 
homage even in their formal symbolic statements to traditional 
forms, contenting themselves with revisions and additions here and 
there. Those who, like John Stuart Mill, have systematically 
criticized the traditional theory and who have attempted to build 
a logic in accord with modern scientific practices, have disastrously 
compromised their case by basing their logical constructions 
ultimately upon psychological theories that reduced "experience" 
to mental states and external associations among them, instead of 
upon the actual conduct of scientific inquiry. 

No apology is needed, therefore, for discussion of Aristotelian 
logic in relation to the theory of logic developed in this volume. 
For the former enters so vitally into present theories that considera­
tion of it, instead of being historical in import, is a consideration of 
the contemporary logical scene. The competency of traditional 
logic as an organ of inquiry into existing problems of common 
sense and science is an urgent question. This chapter is, accord-

81 
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ingly, a critical exposition of the main features of the Aristotelian 
logic in reference (1) to the conditions of science and culture 
which provided its background and substantial material, and (2) 
to their contrast with the conditions of culture and science which 
now obtain. The first point involves the attempt to show the 
intimate and organized way in which the classic logic reflected 
the science of the period in which it was formulated. The second 
point concerns the revolutionary change that has since taken 
place in science as the ground for a correspondingly radical change 
in logic. 

A recent writer on logic has said: "Science sccks tolby to 
establish for the most part what are called 'laws of naturc'; and 
these are generally answers rather to the question: 'Under \vhat 
conditions does such and such a change take place?' or '\ "hat are 
the most general principles exemplified in sllch and sllch a changc?' 
than to the question, 'What is the definition of such and such a 
subject?', or 'What are its essential attributcs?' It is morc in 
respect of the problems to be answered, than of thc logical char­
acter of the reasoning by which we must proyC our anS\\'crs to 
them, that Aristotle's views (as represented in thc 1 () pi cs) are 
antiquated." 1 

The implication of this passage, especially \\'hen it is cxtended to 
apply to logical works other than the Topics, would seem to be 
that a radical change in the problems and objects of inquiry 
(like the change from unchanging substances and their necessary 
essential forms to correlations of change) can take place with little 
change in logical forms. This implicit assumption is characteristic 
of much current logical writing. A contrary postulate is the 
ground for the present examination of Aristotelian logic in its 
relation to Greek science and culture in the fifth CCI{tury B.C. 

The more adequate that logic was in its o\vn day, the less i1ttcd is 
it to form the framework of present logical the~ry. 

Greek culture was extraordinarily rich in artistic accomplish­
ment. It is noted also for acute and varied obsen'arions of natural 
phenomena and for comprehensive gencralizations of \\'hat was 
observed. Medicine, music and astronomv mcteoroloav lanauaae, 

./ ' bJ" ~ t> 

1 H. \v. Joseph, An Introduction to Logic, pp. 387-8. 



THE NEEDED REFORM OF LOGIC 83 

and political institutions were all studied with the means at com­
mand in ways freer from external control than was the case 
in any previous civilization. Moreover, the special results in 
these varied fields were welded into that single comprehensive 
view which, following the Greek example, has ever since gone by 
the name of philosophy. Especially notable is the fact that, in 
the absence of the later sharp division between "subject" and 
"object," psychology was a science allied to biology which in 
turn was allied to physics, while morals and politics were parts of 
theory of Nature. Man was conceived in relation to nature, not 
as something set apart. Moral and political studies were not 
separated by sharp boundaries from cosmology. Mathematics, 
moreover, 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 
does not have to go into controversies that have arisen regarding 
the meaning of the word nature as used by the early scientist­
philosophers, to be aware that earlier meanings finally bifurcated 
into two significant directions. "Phusis," the word translated as 
"nature" is etymologically connected with a root meaning "to 
grow." Now growth is change; it is coming into Being and 
passing out of Being, altering between the two extremes of birth 
and death. The adjective "physical" was employed by Aristotle 
to designate this aspect of Nature. The physical was not set over 
against 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 its most emphatic and eulogis­
tic sense consisted of unchanging substances with their fixed es­
sential characters or "natures." The distinction and relation of the 
permanent, the fixed, from and to the variable and changing, was 
the ultimate problem of science and philosophy. The philosophy 
of Aristotle is 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 in which forms are independent of existential subject-matter. 
It was formal, but the forms were those of existence in so far as 
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existence is known-known as distinct from being 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 is a well 
known fact. What we call "objects" were in Greek terminology 
subjects; they were existences taken in their status as subject-matter 
of knowledge. Their logical forms were determined by the basic 
division supposed to exist in Nature between the changing and 
the eternal. Things that change are too unstablc to be subjects 
of knowledge in its exact and complete sense. Kllowledge as 
distinct from sense and opinion is fixed; truth does not alter. 
Hence its subjects ("objects" in our sense) must also be in­
variable. Seen from this point of view, Nature presented the 
scientific mind with an ordered grade or hierarchy of qualitative 
things from emptiness up to Being in its full sense. 

That which truly is cannot change; the existcnce of change is 
thus proof of lack of complete Being, of what the Greeks some­
times called, because of emphasis upon lack of substantiality, N 01Z­

being. The various grades of intellectual apprehension corre­
sponded, with their logical forms, point for point with the graded 
ranking of subjects in their qualitative degrees of Being. 

Idiomatic speech today often uses the words whole and perfect 
as synonyms in contradistinction to the broken, the partial and 
imperfect. It is not too much to say that the implications of the 
identifications and the distinctions involved were determinative of 
Greek cosmology and theory of Being. Greek culture in its 
characteristic attitudes was definitely esthetic. \Vorb of art arc 
qualitative 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 still say, finisbed. J\Ieasurc, fixed limits, 
fixed ratio and proportions, are the mark of everything that truly is. 

Such objects, or subjects, are substances having design and form 
in an objective sense. Change and susceptibility to variation lack, 
on the other hand, measure. They are marks of the presence of 
the indefinite; the finite, finished and complete are such because of 
fixed limits and measure. Change as such escapes intellectual ap­
prehension. It can be known only in so far as it can be included 
within fixed boundaries which mark its beginning and its objective 
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end or close; that is, as far as change tends to move toward a 
final and unchanging limit. Change, is known, in other words, 
only as it is enclosed within fixed limits. From the side of knowl­
edge and logical forms, the changing is sensible, particular or 
partial, while the measured whole, defined by limits, is the rational. 
The syllogism is the form of complete enclosure. It is of two 
types; in one, that which is enclosed as well as the limiting and 
enclosing is permanent; in the other, that which is held within 
bounds is itself in process of change or is "physical" not rational. 

The first type of syllogism is that of rational knowledge, which 
is knowledge in its complete sense. This syllogistic form is strictly 
necessary and demonstrative in its contents. The other type of 
syllogism expresses contingent knowledge, which has various 
degrees of probability but in no case is necessary, because its 
subject-matter sometimes is and sometimes is not. The relation of 
inclusion is basic in both forms. Inclusion, however, involves ex­
clusion. That which is fixed and permanent by nature excludes 
every other substance by its very nature. Being just what it is 
by reason of its eternal nature or essence, it is not anything else. 
Thus in addition to the fundamental logical form of universal 
(complete because dealing with what is whole by nature) and 
necessary propositions and relations of propositions, there are 
positive and negative propositions corresponding to ontological 
inclusions and exclusions.2 

The so-called major and minor propositions respectively set 
forth the including and included "subjects," while the "middle 
term" is the ratio or logos, reason, the principle of measure and 
limit, which is the ground of inclusion or exclusion. It is in­
dispensable in reasoning not because of any peculiar property of I 
"thought" but because of the inherent connections in nature which 
bind "subjects" together and prevent their mingling. Since the 
middle term represents the principle of inclusion and exclusion in 
nature, it expresses a universal or whole. 1£ it represented that 
which is particular (broken and partial) it could not be the ground 
or reason of that conclusion which is the exhibition in knowledge 
of exclusions and inclusions in Nature. 

2 The technical scheme of :figures of syllogisms and their relations to one 
another follows so directly that the topic will not be taken up. 
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That which is included or excluded is of necessity of a kind or 
species. For singular objects, a man, a rock, a particular com­
munity, come into being and pass out of being. They are particu­
lar (partial), not complete. The species or kind of which the 
singular is a part is eternal. Humanity is a species, and as a 
substantial species it does not originate nor pass away with the birth 
or death of Socrates, Alcibiades, Xenophon, etc. The substantial 
species is necessarily present in every particular or part, making it 
to be what it is, whether man, horse, oak tree or rock. That which 
belongs inherently and necessarily to a species is its nature or 
essence. Definition is the form which essence takes qua known. 
Far from being verbal or even a convenient process or product of 
"thought," definition is cognitive grasp of that which defines 
(marks out) ontological substance. It marks it off from every­
thing else and grasps its eternal self-same character. 

Species, moreover, form a graded hierarchy. There arc "sensible 
species" represented by the qualities \vet-dry, hot-cold, hcavy­
light. Here thc phase of change, of the physical, is at its maximum. 
These qualities are always transient and always tending to pass into 
their opposites. Nevertheless, while particular existential qualities 
change, their kinds are fixed. Therefore, a lowcst kind of cognitive 
apprehension, that of sense, can cxist with respcct to them. Even 
sense, in order to apprehend a quality, red, bard, must include it in 
its appropriate species-must classify it. At thc other extremc, arc 
species devoid of matter and change. The objccts in which their 
essential nature is embodied, are constant and unswerving in their 
activities and movements. 

The typical Aristotelian instance is that of the fixed stars, eaeh 
of which pursues its eternal round without any Yariatiol1. Be­
tween these two types of specics come all thc othcr kinds of 
phenomena and objects in the universc. To go into detail about 
them would be to rehearse the physics and cosmology of Aristotle. 
Suffice it to say that each kind is fixed in the order of l'\'atufe, and 
hence in degree of scientific or dcmonstrati\'c knowledge, by the 
relative degree of variation to which it is subject. The lattcr trait 
marks the extent in which matter, the principlc of instability and 
variation, is present. The higher species are marked by regularity 
of movement toward a fixed end or completion. 
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It is 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-movement. Their 
energy of self-movement is such that it resists change due to ex­
ternal circumstance much more than is the case not only with 
sense qualities (which are subject to change from all things about 
them) but also than in the case of such phenomena as weather 
and all inanimate things. This self-moving and self-governing 
trait of living creatures is of special importance because there is a 
qualitative hierarchy among living creatures. At the lower and 
inferior end are plants and their "vegetative functions," which per­
sist in absorption and assimilation of food. Energy of self-move­
ment marks also the various species of animal life. 

At the apex is man. He retains both vegetative and animal 
functions; sensation, appetite, and locomotion. But in so far as 
man attains to rationality as such, pure in the sense of freedom 
from need, sensation and sense-perception, the energy of self­
movement comes to completion. Reason is pure self-moving 
activity, having no dependence upon and no truck with anything 
outside itself. Such pure self-activity defines God and so far as 
mortals attain to it, they put off mortality. 

From this survey, certain main points about the Aristotelian 
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, in its logical forms, consists exclusively of definition and 
classification. Neither of these processes is linguistic, psychologi­
cal, nor yet an aid in reflection. Definition is grasp of the essence 
which makes things to be what they truly are. Classification con­
cerns the ontological exclusions and inclusions of real natural 
kinds or species. Definition and taxonomic classification are neces­
sary forms of knowledge because they are expressions of necessary 
forms of Being. 

In the third place, there is no room for any logic of discovery 
and invention. Discovery was thought of under the head of learn­
ing, and learning was merely coming 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 in the inferior region of 
change, and like every mode of change comes to something, 
amounts to something, only as it falls within fixed limits of knowl­
edge. In the case of learning (the sole fonn of discovery) the 
limits are apprehension of the species present in objects of percep­
cion on one hand and rational grasp of some essence defining a com­
plete species or whole on the other hand. Learning merely brings 
these two antecedently given forms of knowledge into connection 
with each other. Similarly, invention of the new had no place. 
It had only its literal etymological meaning of coming upon some­
thing already there. 

These considerations explain the ease with which a logical 
theory which was strictly ontological or existential in its original 
reference became a merely fonnal logic when the advance of 
science destroyed the background of essences and species upon 
which the original logic was based. The latter 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 inclusion and 
exclusion. Hence the perpetuation of the forms of the Aristotelian 
tradition, with elimination of the subject-matter of which they 
were the forms, also ruled out inquiry (which is effective reflec­
tion) from the proper scope of logic. The syllogism in the origi­
nallogic was in no way a form of inferring or reasoning. It was 
immediate apprehension or vision of the relations of inclusion and 
exclusion that belong to real wholes in Nature. 

In its final and complete sense all knowledge in the classic scheme 
is immediate rational apprehension, grasp or vision. Reflection and 
inquiry were of the nature of the maneuvering that an individual 
may be forced to engage in so as to get a better 'View of something 
already there, like making a journey to a museum to inspect the 
objects found in it. Form (eidos) and species are 'Views of wholes. 
Because of the weakness of mortal flesh men have to engage in re­
flective inquiries, but the latter are of no inherent logical impor­
tance. Knowledge, when arrived at, is grasp and possession: of 
the nature of "intuition" in modem theory, only having none of 
the vagueness of "intuition" as that word is now used. 
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From our present point of view, Aristotle's saying that things 
of sense are better known in relation to us while rational objects 
are better known in themselves, is at least obscure. If, however, 
the etymological connection between gignoskai, gnoscere and 
know with note is borne in mind, the obscurity vanishes. To 
know was to note, and all that could be truly noted was that which 
already marked the subject of knowledge in Nature. Sensible and 
changing things are themselves noted, not merely notable, in rela­
tion to us; rational objects are noted and marked off in and of 
themselves, so that knowledge is attainment to vision of existential 
defining marks or objective notations.s 

I come now to the fundamental difference between the Greek 
conception of Nature as it is expressed in Aristotelian cosmology, 
ontology and logic, and the modern conception as that has been de­
termined in the scientific revolution. The most evident point of 
difference concerns the entitely different position given to the 
qualitative and the quantitative in their relations to one another. 
It is not merely that classic cosmology and science were consti­
tuted in terms of qualities, beginning with the four qualitative ele­
ments, earth, air, fire and water (themselves constituted by 
combinations of the contraries wet-dry, cold-hot, heavy-light), but 
that all quantitative determinations were relegated to the state of 
accidents, so that apprehension of them had no scientific standing. 
"Accident" is, of course, here a technical term. It does not imply 
that there is no cause for things existing in one amount rather than 
another, but that the cause is so external to the thing in question 
as not to be a ground or reason in knowledge. 

The meaning of "accident" is determined by contrast with es­
sence. That which is accidental is no part of essence and does 
not follow in any way from essence. Since the latter is the proper 
subject of knowledge, and since quantity (magnitude, amount) is 
wholly irrelevant to essence, consideration of it is outside the scope 
of knowledge in any grade except that of sense. As matter of 
sense it tends, moreover, to prevent ascent above sense to under-

8 Were epistemological considerations pertinent, attention would have to be 
called to the fact that the classic logic cannot be understood in terms of the 
relation of subject and object, but only in that of the relation of potentiality and 
actuality, where change as potentiality occurs between the limits fu:ed in 
actuality by Nature. 
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standing. There was, therefore, on the basis of the Aristotelian 
theory of K ature and knowledge no point or purpose in making 
measurements except for lower "practical" ends. Quantity, the 
thing to be measured, fell wholly within the scope of more and 
less, fewer and greater, larger and smaller, or the cballgillg. Meas­
uring was useful to the artisan in dealing with physical things, but 
that very fact indicated the gulf which separated quantity and 
measuring from science and rationality. Observe by contrast the 
place occupied by measuring in modern knowledge:' Is it then 
credible that the logic of Greek knowledge has relevance to the 
logic of modern knowledge? 

Another closely connected difference is found in the fact that 
because of the qualitative nature of the subject-matter of knowl­
edge in the Greek conception of Nature, heterogeneity was postu­
lated, as a matter of course, where modern science postulates 
homogeneity, endeavoring to substitute homogcneity for qualita­
tive diversity. The difference is illustrated in the contrast between 
the present theory of "chemical" elements and the four qualitative 
elements (five, including the etherial substance of the fixed stars). 
The most striking instance, however, is found in the conception 
of qualitatively different kinds of 7llO've7Jlellt that controlled 
science until, say, the sixtcenth century. Instcad of motion as 
measured change of position in space occupying a measured 
amount of time, circular movement, to and fro, and up and down, 
movements were conceivcd to be qualitati\'cly exclusive of one 
another. They marked substances of different natures occupying 
places of different values in thc hierarchy of species; diHcrcnt ends 
or completions respectively controlled them. Earth COIllCS down 
or falls by its nature and by the nature of its proper place; fire and 
light move up for a similar reason. Levity is as much an inherent 
quality as is gravity, and so with the "essences" of other modes of 
movement. 

Because of the teleological principle that knowable change tends 
toward a limiting fixed end, all motion ,vas thought to tend nat­
urally to come to a state of rest. This notion controlled science 
till, say, the time of Galileo. Note in contrast the place of homo-

4 Measuring as something we do is radically other dlJn the measure, or relation 
of fixed lImits, that controls change. 
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geneous motion in 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 in the details of subject-matter and without relevance 
for logic. Self-returning qualitative movement is at the heart of 
the classic conception of reason and rational subjects. Its qualita­
tive difference from other kinds of movement is the criterion by 
which forms of knowledge are graded. In addition, the difference 
of scientific concern with measurement and magnitude is involved. 

A third closely connected difference is found in the fact that 
modern science is concerned with institution of relations, while 
classic logic is based on a theory of nature which treated all rela­
tions-save that of inclusion and exclusion of species (which was 
not conceived to be a relation) as accidental, in the same sense in 
which quantity is accidental. To be related meant in the Aris­
totelian scheme to be dependent upon something outside itself. 
But this dependence was not generalized and regarded as forming 
the very structure of a scientific object. On the contrary, it was 
put in sharp opposition to the independence, self-sufficiency and 
self-activity of "subjects" (substances) that are the only objects of 
scientific and demonstrative knowledge. Now to be here and 
then to be somewhere else was dismissed once for all as the sign 
of inferior matter, while in modern science such a change sets the 
problems of scientific inquiry. 

Taking both measurement and relations into account, it is not 
too much to say that what Greek science and logic rejected are 
now the head corner-stone of science-although not yet of the 
theory of logical forms. Contemporary logic has moved far 
enough to criticize the old logic form. To recognition, for 
example, of propositions of the subject (substance)-predicate 
form it has added relational propositions. This is a marked ad­
vance. But up to a certain point the addition has increased con­
fusion in logical theory as a whole, since no consistency of theory 
can be attained as long as the theory of antecedent subjects given 
ready-made to predication is retained: 

G Some specific instances of this confusion will be pointed out later. The 
underlying logical point at issue is not the special Aristotelian conception of sub­
stance, but the idea that any kind of subject, such as "this" or a sense datum. can 
be given ready-made to predication. 
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The next difference to be mentioned is found in the central place 
occupied by ends and teleology in Aristotelian logic. In convert­
ing that logic into a merely formal logic the teleological factor has 
disappeared. But teleology was so central in classic logic that it 
may be affirmed that with its disappearance, the reason for the 
Aristotelian logic has also vanished. Nothing is left but an empty 
shell; forms without subject-matter. In concluding this phase of 
the discussion I shall refer to the foundation 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 dated from the appearance of Darwin's Origin of Species. 
The very title of the book expresses a revolution in science, for the 
conception of biological species had been a conspicuous mani­
festation of the assumption of complete immutability. This con­
ception had been banished before Darwin from every scientific 
subject save botany and zoology. But the latter h:ld remained the 
bulwark of the old logic in scientific subject-matter. 

When eternal essences and species are banished from scientific 
subject-matter, the forms that are appropriate to them have nothing 
left to which they apply; of necessity they are mcrely formal. 
They remain in bistoric fact as monuments of a culturc and science 
that have disappeared, while in logic they remain as barren fomlali­
ties to be formally manipulated. A striking illustration is afforded 
in the change that has taken place in the status of mathematics. In 
Greek logical theory, mathematics was an existential science. The 
discovery that the relation of the hypothcl1usc of a right-angled 
triangle whose other sides have the value of one is not numerically 
expressible, showed that magnitude and number as such arc com­
pletely "irrational" or illogical. The fact that a ratio remained con­
stant, no matter what the magnitude of the size and arca of the 
triangle, together with the paradoxes of Zeno, hclped to produce 
the doctrine of the "accidental" nature of quantity. It led to the 
notion that true number, as distinct from quantity, is geometrical 
in essence. For geometry was based on the conception of limit­
ing measures, which determined the forms of objects in the sense 
of their configurations. The movement, represented at first in 
Cartesian algebraic geometry. that effected determination of all 
figures by formulae of generalized numerical coordinates was more 








































































































































































































































































































































































































































































































































































































































































































































































































































































































































