














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































CHAPTER 23 

has always preserved, even in its theology but much more in its 
implicit prepossessions, pluralistic assumptions which cannot 
be made compatible with an uncompromising monism like 
absolute idealism. Moral insight and religious faith finally set 
limits to the pursuit of unity, system, and certainty. 

In Britain, the growing reaction against absolute idealism 
found a center at Cambridge University, which had for some 
time cultivated the sciences and been critical of classical piety 
and transcendental philosophy. The Cambridge realists found 
support in the Scottish universities, where since the eighteenth 
century a form of "common-sense realism" had been advocated 
as the basis of intellectual faith, offering a way of escape from 
the too subtle analysis and consequent skepticism of Hume. 
The most essential doctrine of G. E. Moore, initiator of the 
Cambridge movement, stated that the objects of knowledge, 
whether these be perceptual qualities, conceptual objects, or 
values apprehended by aesthetic or moral insight, may be quite 
independent of the mental processes involved in our cognition 
of them. Moore argued that the white color of a flower, the 
rectangular shape of a table seen in perceived perspective or 
diagrammatically conceived, the properties of a chemical agent, 
mathematical functions, or the qualities of mercy and justice 
are objects open to direct intellectual inspection, and that such 
inspection does not change them in any way. We are con­
tinually, in sense-perception and in thought, apprehending by 
discovery such real qualities, relationships, things, and other 
objects. These objects are not generated by cognition. They 
have being in their own right; their character and relationships 
are there to be discovered; and when they are discovered, they 
constitute a knowledge which can be invalidated by no epis­
temological criticism and by no psychological analysis. The 
senses first, and after them the theorizing intellect, are reliable 
witnesses, and provide authentic knowledge of real being. 

This doctrine has usually been called "realism" in view of 
its opposition to transcendental idealism, nominalism, positiv-
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ism, and other movements which hold that the mind in some 
way constructs and in some degree generates its cognized 
objects. The doctrine is indeed realistic in its insistence upon 
the identity of cognized objects-qualities, things, relationships 
-with reality itself. Yet the name "realism" is not very helpful 
to our appreciation of its distinctive teaching. Medieval scho­
lasticism was realistic when it taught that the reason intuits the 
true essences or specific forms of things. Nominalism was real­
istic in respect to sensed fact, if it insisted that our immediate 
perceptions of particular character, but not our abstract con­
ceptions, infallibly apprehend reality. And absolute idealism 
in Hegel or Bosanquet was realistic when it accorded to the 
concepts generated by transcendental reflection an absolute 
validity and an identity of some kind with universal being. The 
idealistic postulate of absolute idealism, affirming the identity 
of Reality with Mind, was used to establish the realistic postu­
late that the objects constructed by mind may have the status 
of absolute reality. In what, then, did this new realism distin­
guish itself from older forms of realism? Wherein was it more 
realistic than these other doctrines? The new realism distin­
guished itself from earlier realism in two ways. First, it was 
impartial with respect to the realistic claims of perception and 
conception, or the senses and the intellect. Both, it he1!, may 
directly and truly apprehend real being of some sort':"Secondly, 
it was unusually clear and outspoken concerning the nature 
of such cognition. The perceived or conceived object, it said, 
enters the mind without alteration of any kind, without shadow 
of change. Cognition differs from many processes known to 

us, in that the cognized object is unaffected by its mental con­
text, or by the process of becoming cognized. The object as it 
is apprehended is exactly what it was before it was appre­
hended, and what it will be after it is out of mind again. 

A primary intention of this doctrine was to protect scientific 
knowledge from the various kinds of criticism it had under­
gone since Berkeley and Hume. If both perception and con-
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ception may be realistic and ultimate in their apprehension of 
fact, then the results of the scientists' careful and systematic 
use of these faculties may be accepted, and are immune from 
philosophical criticism. -

Yet it is surely obvious that much of our perception is sub­
jectively conditioned. If you and I stand a few feet apart, we 
have different visual perspectives of the same scene. It is equally 
obvious that our conceptual understandings of the same situa­
tion may vary. Scientists working in the same field and accept­
ing the same data may entertain different conceptual formula­
tions of their material. The new realist had to show, therefore, 
just how, and when, and in what respects, perceptual and con­
ceptual objects are indubitably real. My vision of the clock is 
a real and objective perception, not affected by what I think 
about it; but if I am peculiarly astigmatic, the clock I perceive 
is peculiar to me. Copernicus and his geocentric predecessors 
used the same mathematical theory; yet they differed in their 
applications of mathematical concepts to perceived fact, and so 
reached different conceptions of the solar system. A vast 
amount of realistic effort has been devoted to showing how, 
and in what carefully defined respects, the realistic postulate 
may and should be upheld; but today, after thirty years of 
exacting epistemological study, there is little consensus of opin­
ion among realistic epistemologists. Occasionally, experimental 
psychology is able to apply scientific criteria to the study of 
cognition, and so bring debated issues to a decision; but for the 
most part, the realist is dependent upon an introspective faculty, 
if faculty it be, which is not amenable to scientific criteria. 
It would seem that the new realist, in attempting to establish 
the truth of science by means of a realistic epistemology, must 
appeal, even as do his idealistic opponents, to a sort of analysis 
)ther than that of science, and ostensibly more basic. Yet his 
ntention was to set empirical science upon its own feet, as 
m autonomous study reaching truth. 

The ablest adherent of G. E. Moore, and the outstanding 
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proponent of contemporary realism, is Bertrand Russell (born 
1872). Russell in his successive writings has attempted such 
diverse approaches to the problem of knowledge, and reached 
so various and tentative conclusions, that a resume of his teach­
ing is scarcely possible. Noticeable is his distinction, both in his 
earliest and in his latest writings, of two domains of "real" 
knowledge, i.e. of absolute and necessary judgments. One of 
these is the perceptual domain of sensed quality. We indubi­
tably perceive colors, shades of the "same" color, and relation­
ship among colors. Orange is necessarily placed between red 
and yellow. Here is the domain of indubitable, immediately 
apprehended fact which provides the material-not only in its 
qualities but also in its relationships-for all conceptual knowl­
edge. The other domain is that of logical and conceptual 
objects,· e.g. mathematical entities. Here also we have imme­
diate and indubitable insight. The problem is to see how these 
two domains of absolute knowledge, which appear in many 
ways incommensurable, conspire to give us the hypothetical 
or probable knowledge which is empirical science. Russell 
attacks this problem again and again, but never claims that he 
has solved it. 

Russell's lasting fame, which will increase as the centuries 
pass, depends less on these inconclusive epistemological studies 
than on his reform of logic, to which we referred in our study 
of Kant. For more than two thousand years, logic had re­
mained much what Aristotle left it-a study of sentences of the 
form A is B (all A is B, some A is B, no A is B, some A is not 
B) and of syllogisms composed of pairs of such sentences and 
their implications (no A is B, some C is A, so some C is not B). 
Philosophically minded logicians had produced large tomes 
which elaborated this primitive logic as a basic definition of the 
"laws of thought," and discussed with some acumen and vast 
labor its relationship to factual material and ultimate being. 
But modern science had long since forgotten this Aristotelian 
logic, and developed its own ways of thought and intellectual 
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procedures. These were altogether more complicated and more 
powerful than the naive formulas of the Aristotelian logic; and 
they could not be "reduced" or made conformable to Aristo­
telian logic except by very artificial and inadequate devices. It 
is rather astonishing to realize that modern empirical science 
had already advanced for some four centuries, and produced 
achievements which dwarfed all earlier science, without any 
codified "logic" or set of rules regulating its procedures-a 
situation shocking to the pedantic mind but not unpleasing, 
perhaps, to the liberal mind. 

But today we know that modem science did in fact possess 
its logic, a logic that is superior to and inestimably more potent 
than the rudimentary organon of Aristotle. Mathematical 
tbeory bas functioned as the logic of modern science. First in 
physical science, and later in the biological and social sciences, 
mathematical theory has borne increasingly the weight of 
cumulative scientific hypothesis; and where empirical descrip­
tion remained non-quantitative, and therefore resistant to 
mathematical treatment, it has modeled itself upon physical 
theory, which is preeminently quantitative and mathematical. 
Any sort of hypothesis which could conceivably be given 
mathematical formulation, even though the data may not yet 
allow of such formulation, is accepted as logically valid, i.e. 
consistent, verifiable, and intelligible. 

This understanding of the logical function fulfilled by 
mathematical theory in modem science we owe chiefly to 
Bertrand Russell; and we shall see that it makes possible a 
philosophical insight larger than any attained by the human 
intellect since Thales and his Greek successors established the­
oretical science twenty-five centuries ago. In r9ro, collaborat­
ing with his mathematical colleague Alfred North \Vhitehead, 
Russell published the first volume of his Principia Mathematica, 
which established the new "modern," ''mathematical," or "sym­
bolic" logic. This work, although not conclusive and in some 
of its analyses already modified, will remain a classical text of 
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the logic of the future. It transformed the discipline of logic, 
vastly extended it, and made possible a new understanding of 
the nature of logic and of its relation to empirical knowledge 
and to fact. 

This revolution was not the work of a day, nor yet of two 
men. Russell leaned heavily on the contributions of earlier 
mathematicians and logicians, such as Leibniz, Frege, Peano, 
and Boole; but he consolidated and developed these earlier 
studies, and, above all, he made the intellectual world aware of 
them and their significance. The Principia Mathematica 
formally announced the close of one long era of intellectual 
development, and the inauguration of a new philosophical era, 
in which the inquiring human intellect casts loose from certain 
fixed moorings to which it had earlier been anchored. Hence­
forth the thought of man must sail the open sea and find, 
instead of the old landmarks, stars by which to navigate its 
course. 

This prospect which is opened up by the Principia Mathe­
matica we shall discuss later. Here we take note only of the 
contribution of this work to logic. The authors show conclu­
sively enough that the propositions of pure mathematics can be 
restated without loss of cogency in strictly logical terms. 
Mathematical theory becomes a compact but tremendous sym­
bolic system, the purely logical character of which can be 
made explicit by a meticulous and rather tedious process of 
analysis and symbol definition. The forms and operations of 
thought, it follows, are not to be identified with the rudi­
mentary code sanctified by traditional logic. They are at least 
as many, as various, as flexible, and as capable of development 
as are the operations and symbolizations of a creative mathe­
matical science. 

Russell undertook this inquiry into logical form in the inter­
ests of realistic philosophy. It was, he assured the writer, ex­
pressly to undercut and to discredit the assumptions of Kant 
concerning mathematics, that he proceeded to this laborious 
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reduction of mathematical to logical statement. Kant, it will 
be recalled, had distinguished mathematical propositions as 
synthetic from the purely analytic (and therefore trivial) prop­
ositions of traditional logic. An analytic proposition, Kant 
meant, is one which merely makes explicit in its predicate term 
what is implicit in its subject term. For example, the sentence 
seven is a nu777ber merely explicates in the predicate a property 
of seven which is involved in the definition of seven, so that the 
addition of the predicate adds nothing new. But propositions 
like seven and five are twelve, Kant argued, cannot be reduced 
to analytic statements, since the definitions of seven and five do 
not logically imply that their sum is twielve. Kant therefore 
concluded that mathematical propositions, in their undeniable 
necessity and in their factual truth, demonstrate our possession 
of a faculty which is neither merely logical, reaching analytic 
propositions, nor merely empirical, reaching synthetic general­
izations which are only probable. The basis of all natural 
knowledge, he insisted, is this mathematical knowledge, con­
stituted of propositions which are absolutely and universally 
valid, yet which are not merely definitions of meanings, but 
statements describing the world we know in experience. It was 
from this Kantian conception of a "pure reason," able to make 
absolute statements about the necessary and universal forms of 
experience, that the metaphysicians who followed Kant pro­
ceeded to their transcendental and superempirical "science." 

By showing that the propositions of pure mathematics are, 
after all, analytic propositions merely expanding definitions, 
Russell discredited transcendental metaphysics at its source. In 
this way he confirmed the empirical direction of thought 
which had been initiated by the nominalists, developed by em­
pirical science, and philosophically clarified by Hume. In this 
empirical view, there are only two sorts of propositions. On 
the one hand, there are analytic propositions which define 
meanings, or perhaps words or other symbols; and these prop­
ositions are absolute, necessary, and certain only in the degree 
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that they are firmly adhered to. We can define meanings and 
symbols as we please, and uphold our definitions by fiat-for 
example, in a dictionary the authority of which we enforce. 
On the other hand, there are sy,nthetic or descriptive proposi­
tions which make statements about things and natural proc­
esses; and these propositions, based upon our limited perception 
and our partial understandmg of nature, are subject to change. 
These propositions are less than absolute, being only probable 
in their truth. As Hume had shown, we have no absolute or 
certain knowledge of matters of fact. The absolute certainty 
of a proposition is sufficient evidence of its purely logical and 
nondescriptive character. 

Mathematical science, ever since the time of Pythagoras and 
Plato, had seemed to constitute a knowledge at once absolute 
and certain in its truth, and universally descriptive in its ap­
plicability to nature; and the existence of this mathematical 
science had seemed to demonstrate the possession by man of a 
rational faculty able to reach such absolute and universal 
knowledge of fact. The reduction of mathematical propositions 
to symbolic definitions ended this long error, by sharply demar­
cating the sphere of free or arbitrary logical construction from 
that of scientific hypothesis; and_ it thus ended, presumably for 
perpetuity, the era of rationalistic metaphysics. However, this 
clear demarcation of the fields of logic and science does not 
solve, but only makes more acute and definable, the problem of 
the relation between freely constructed symbolic systems, such 
as mathematical theory, and the descriptive theories of em­
pirical science, within which mathematical theory is somehow 
incorporated. Does physical science, for example, with its in­
timate dependence upon mathematical theory, endow this incor­
porated logic with descriptive meaning and truth, and show the 
commensurability of pure logic with material fact? Or does 
our awareness of this purely logical structure in physical 
science warn us that physical theory is a human construction, 
which may not be accepted as the sheer description of an 
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external reality? Why do these elaborate logical constructions 
implement an empirical and descriptive science? Why does 
nature submit to or conspire with our faculty of symbolic 
construction? How and why ,is language possible? 

This was Kant's real question; and Russell has not answered 
it. He has widened and more correctly phrased the question. 
Kant asked: How is mathematical physics possible? We must 
5till ask: How is any theoretical science, implemented by 
symbolic logic, possible? Russell himself, returning to this 
problem after his epoch-making excursion into logic, has re­
mained faithful to the introspective, quasipsychological sort of 
analysis cultivated in Britain since Berkeley and Hume. In his 
analysis of "experience," he seeks irreducible elements of sensed 
quality, which he supposes to furnish the infallible materials of 
knowledge; and, in his study of the logical structure of knowl­
edge, he defines logical classes constituted of pluralities of par­
ticular propositions. His problem is to discover how these two 
domains, made up respectively of sensory atoms and of logical 
atoms, come together in factual knowledge. The positive 
results of this inquiry are meager; and Russell's addiction to 
this introspective analytical epistemology may have prevented 
him from perceiving the largest consequences of his epochal 
work in logic. 

In his social and political writings, Russell is the defender of 
an extreme moral and political individualism. His guiding 
objective is the emancipation of the individual from every 
restraint, freedom from which would not demonstrably injure 
other individuals. One must admire the courage with which 
Russell has preached and practised this view, and one may sym­
pathize with the view itself in a period which tends to overlook 
the individual in the pursuit of massive well-being and social 
uniformity. Yet we may ask whether the psychological atom­
ism which defeats Russell's epistemological inquiry docs not 
blind him to the positive responsibility of the individual, as the 
member of a social community, for the lives of others than 
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himself. The human individual lives as a member of society, in 
the political government of which he necessarily participates; 
and his responsibility is not limited to an abstention from injury 
to others. His political power, just insofar as it is exercised, 
makes him the guardian of others. Inevitably, he is his brother's 
keeper. His right use of political power makes him the creator 
of other lives, his abuse of it makes him the destroyer of other 
lives. Moral and political responsibility therefore constitutes a 
positive responsibility for others' good; and our insight into 
what is good for others presupposes our interest in others and 
our love of them.· An atomistic individualism, limiting individ­
ual responsibility to a negative withholding of injury from 
others, will not indefinitely support democratic government. 
This requires the positive assumption by each individual of the 
responsibilities of a governor of the social and moral com­
munity, within which each life is determined and by which it 
is shaped. 

But we should be satisfied, perhaps, to leave to the future an 
estimate of this most important thinker of his generation, whose 
tremendous effect upon thought will be patent as long as intel­
lectual curiosity impels the human mind. We will return to 
further consideration of Russell's influence in our treatment of 
contemporary positivism. 

Alfred North White bead (born r 86 r), Russell's collaborator 
in the Principia Mathematica, proceeded from this same logical 
study to farreaching metaphysical speculations. It is interesting 
to observe how these two men were so differently influenced 
by that study, and to speculate on the reasons. Russell, trained 
in philosophy and favorable to the empirical British tradition, 
was confirmed in his suspicion that logic is an empty or 
"trivial" knowledge, having to do chiefly with symbols and 
their manipulation. Whitehead, an able and creative mathe­
matician, was confirmed in his belief that conceptual construc­
tion is the heart or dynamo of thought itself, and was encour­
aged to trust to his logical talent in an attack upon the largest 
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problems of philosophy. Where Russell perpetuates the critical 
empiricism of Locke and Hurne, Whitehead continues the 
speculative tradition of Leibmz, who was inspired by some­
what the same facility in logico-mathematical construction. 

We recall that Leibniz initiated the logical studies which 
culminated in the mathematical logic of the Principia Mathe­
matica. His constructions were suggested by tendencies of 
seventeenth-century science, tendencies which have maintained 
themselves since his time. Leibniz' doctrine of monadism was 
devised to explain how a reality really composed of ultimate, 
distinct, and irreducible individuals might be described by a 
physical science which assumed the continuity of natural 
motion. Leibniz' monads reappear in the "occasions" of White­
head; and the continuities of space, time, and motion reappear 
in Whitehead's "process of reality." 

These occasions, we are told, are the real and individual 
events of which nature is composed. Each occasion has its 
peculiar organic unity, its distinct quality or substantiality. 
Unlike the monad, which was eternal, the occasion endures 
only so long; but much as the monads were so related as to 
produce the effect of continuous matter, the occasions con­
spire in virtue of their reciprocal "ingredience" to produce a 
continuity of natural process. Scientific theories explicitly 
formulate these relations of ingredience, which synthesize 
smaller occasions into larger occasions, until all occasions are 
finally synthesized in "the process of reality" itself. We under­
stand this relationship of ingredience most intimately, White­
head tells us, by an introspection into our conscious selves; for 
we are constituted of processes of this sort, composed of indi­
vidual experiences or events which are reciprocally ingredient, 
and which compose into our character and our career. These 
personal occasions, ingredient in one another in our unitary 
life-process, are ingredient also in other occasions external to 
ourselves. Experienced events have relations both to one an­
other and to nonexperienced events. This dual relationship 
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allows us, therefore, to infer the relationships among nonex­
perienced events; and it is these we seek to define in theoretical 
knowledge. Such knowledge is abstract and indirect; but be­
cause our intellectual cognition is itself an occasion, directly 
ingredient with our immediate perceptions and, through these, 
indirectly ingredient with external events, natural knowledge 
is incorporate with its object, the external world; and this is 
how the Cartesian dualism of mind and matter is overcome. 
We are hereby assured that experience and knowledge, al­
though not to be identified with nature, are homogeneous with 
nature. Experience is the stuff of which nature is made; and 
nature is also the stuff of which experience is made. 

Whitehead's metaphysic is in many ways superior to its 
model, the Leibnizian monadism. It is extraordinarily versatile, 
flexible, competent in its interpretation of science. It is never 
without a philosophical answer; nor will the answer strain 
credulity although Whitehead's terminology may tax the 
memory. Leibniz needed both a deus ex mac/Jina to set the stage 
of nature, in God the Creator of the monads, and a deus in 
macbi11a, in God the Supreme Monad. Whitehead, like Samuel 
Alexander, requires only a deity who works as an active and 
universal principle of realization, moderating and informing the 
careers of those who freely cooperate. For Whitehead, individ­
ual being is authentically free and indeterminate, and not 
predestined. Almost certainly, there never was so ingenious a 
metaphysical system as this of Whitehead; and not impossibly 
ir may continue indefinitely to be just that-the last meta­
physical system to end metaphysical systems. 

Why has this brilliant speculative construction, so ingenious 
and plausible, which at so little cost saves so much-all the 
freedoms, all aesthetic qualities and moral values, the two 
criteria of science, and religion along with science-why has 
this genial philosophy elicited so little intellectual response, and 
not become the rallying point and credo of all honest and 
reverent intellectuals? Whitehead's vocabulary is somewhat 
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difficult, but not more so than many another; and his style is 
fluent, and often poetically beautiful. Is our indifference to his 
achievement the proof that we have already entered a dark age, 
ignorant of truth because indifferent to it? It may be that 
skepticism has destroyed our capacity for large faith, however 
reasonable and well..,evidenced that faith may be. But it is also 
possible that vVhitehead in his facile construction, like Leibniz 
before him, has failed to perceive the motive and real burden of 
modern thought, which ever since the Middle Ages has re­
jected such metaphysical solutions of the problems of life and 
knowledge. 

In our discussion of Leibniz, we found the Leibnizian system 
to presuppose a realm of logical possibilities, out of which God 
selected for actualization, at the creation, those which synthe­
sized into "the best of all possible worlds." What is that realm 
of logical possibilities, which limits all reaction and sets bounds 
to God and man? Is it more than a fantasy, the projection as 
"most ultimate being" of the present finalities of human ex­
perience or thought? The nominalist and the empiricist have 
held it to be no more than this. In the system of \Vhitehead 
this logical realm of essence, which was the explicit or implicit 
postulate of all the rationalistic systems of the past, reappears 
in a realm of eternal objects which constitute the ultimate and 
irreducible material of all occasions. The end of all analysis, if 
analysis could be consummated, would be just this eternal 
realm of essences, which is incorporated in, yet unaffected by, 
the toil and joy of individual life and temporal progress. It is 
the reality of this realm of essence, Whitehead holds, that 
makes possible and true our understanding of all particular fact 
::i.nd individual existence. This is Whitehead's realism. Apart 
from these eternal objects, particulars could not truly instance 
general types, types could not be related to compose theories, 
nature would be inchoate, and natural knowledge would be 
impossible. 

Shall we call this conception rationalistic or empirical? It is 
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certainly not the old rationalism, which identified its rational 
intuition of eternal essence with a theol'etical knowledge of the 
cosmic process of nature. In Whitehead's system, the essences 
provide only the atomic elements, out of which existent actual­
ities are composed; and because the elements are infinite in 
number, they can compose into an infinite variety of existent 
worlds, so that the character of existent fact is contingent and 
must be discovered by observation. Whitehead's conception :1s 
therefore consistent with empirical method; but does it illu­
minate and justify, or does it on the contrary make inexplicable 
and dubious, an empirical theoretical science? In what sense is 
our science descriptive of th-is world, if its theory would 
equally well apply to innumerable other worlds, variously 
compounded of the same essences? And how can we conceive 
of the relation between these two realms-the intuited realm 
of subsistent essence, and the experienced and lived world of 
particular existence? Does this sort of realism ignore the real 
problem, which is the relation of general knowledge to par­
ticular existential fact? Does it know the creed and share the 
burden of a genuine empiricism, which intends to affirm the 
ultimacy and the intelligibility of individual being? Or does it, 
like Plato, leave inexplicable the relation between the actual and 
the ideal, and lead us toward skepticism? 

Russell, although he too affirms the cognitive ultimacy of 
ultra-individual essences, such as are reached by an introspec­
tive epistemological analysis, is no longer inclined to give them 
metaphysical status, but leaves their relationship to existential 
reality problematic. It is questionable whether contemporary 
realism, in trying to save theoretical science from its critics by 
insisting upon the identity with "reality" of the objects de­
scribed by theoretical analysis, leaves science more securely 
established or more exposed to rationalistic distortion or 
skeptical dismissal. Presupposed in all philosophical realism of 
this kind is the assumption, conscious or implicit, that some sort 
of analysis other than scientific analysis is needed to establish 
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the veracity of science; and a discipline which could assume 
authority for science in this way would also enjoy authority 
over science. Science itself, it would seem, claims no such in­
fallibility of judgment as the realist claims for it; yet its argu­
ments are more cogent, and its conclusions more probable, 
than the purely speculative results of an introspective 
epistemology. 

The realistic reaction which we have just observed in certain 
of its British exponents was widespread and took various forms. 
On the continent of Europe, it appeared in a revival of scholas­
tic philosophy which, although long dormant, had always 
opposed the conclusions of Humian and Kantian epistemology, 
as well as more empirical interpretations of natural science. 
N eo-Scbolasticisnz has maintained the chief tenets of the Aris­
totelian metaphysics and epistemology; but it adapts them where 
possible to the teachings of contemporary science. Like the new 
realists, the Neo-Scholastic holds that the objects of knowledge 
are not affected by the fact of becoming known; but he ascribes 
this power of real cognition only to the intellect or reason, to 
which he attributes an insight into real substances and their 
specific or essential characters. With St. Thomas, the great 
medieval scholastic, Neo-Scholasticism sees in rational science 
the servant of a higher truth given by religious revelation; but 
this subordination need not preclude an objective analysis of 
scientific fact. The scholastic thinker is interested chiefly in that 
pattern of specific form which Aristotle had made the most 
ultimate structure of nature, but which modern science, cent­
ered in quantitative physical study, has for the most part 
overlooked. 

Influenced by the scholastic and Aristotelian realism, but also 
importantly modified by the context of nineteenth-century 
idealism, is the German movement which culminated in the 
Phenomenology of Husserl and his followers. This movement 
originated with Bretano's realistic conception, developed by 
Alexius Meinong, of the cognitive act as an independent appre-
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hension of real objects. Cognition, in this view, has a peculiar 
status, and may not be treated as a merely psychological process, 
integrally part of the context of natural processes which are the 
object of cognition. The objects of cognition, Meinong taught, 
may or may not exist-they must include, indeed, objects 
which cannot possibly exist, as well as objects which do exist 
and objects which might exist. Thought, in a word, is something 
distinct from, and more extensive than, the nature which is 
thought about. It is essential to thought that it should be able 
to contemplate and define certain "objective realities," whether 
or not these "realities" exist. Meinong is led to affirm the being 
of a realm of subsistents, i.e. of real and intelligibly interrelated 
objects which transcend the realm of existent things. This 
"objective" realm of essences he finds to be the basis or sub­
stance of all scientific and ethical theory. 

Edmund Husser! (born 18 59) has defended, elaborated, and 
applied a related conception in the studies known as Phenmne­
rwlo gy. This name would appear to derive from Hegel's realistic 
study The Phenomenology of Mind, which claimed that an in­
tellectual cognition of perceptual phenomena, or appearances, 
discerns those universal yet "concrete" forms which are the 
substance of ultimate reality. (The Reed appears!) Husserl, 
however, distinguishes phenomenological cognition as a peculiar 
sort of act, neither merely perceptual nor yet metaphysical in 
Hegel's sense. For Hegel, cognition is rational and absolute be­
cause it comprehends a particular phenomenon as an integral 
part of the universal and absolute whole, which alone is real 
being. For Husserl, the absolute rational cognition grasps only 
its present object-a view which does not involve metaphysical 
assumptions of a monistic sort. Phenomenology thus belongs to 
the new realism in its postulation of a vast plurality of real 
objects, known directly and with absolute certainty by the 
mind. It differs from other forms of new realism in stressing 
that these objects are real and objective only for a conscious 
subject. As its origins suggest, it is a realism which leans toward 
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idealism, and which tries to combine the motives of both move­
ments. It is a pluralistic idealism close to scholasticism. 

In America, the new realism has had notable proponents. 
William James, of whom we will speak again in our review of 
pragmatism, expounds in some of his writings a realistic episte•­
mology; and by his teaching at Harvard University he stimu­
lated a broad movement of realistic thought. James joined the 
British realists in their attack upon monistic and absolutistic 
idealism; but his approach to philosophy differed from theirs. 
James was influenced at once by his studies in empirical psychol­
ogy, which seemed to require a clear distinction between the 
processes of mind and the external environment which stimu­
lates mental activity, and by his study of continental thinkers 
such as Renouvier, Lotze, and Mach. Ernst Mach had conceived 
of a realm of elements which are neutral to mind and matter, 
these neutral elements being the irreducible material out of 
which both physical reality and psychical reality or composed. 
The difference between mind and matter, Mach taught, is a 
difference in the organization or relational pattern imposed upon 
these irreducible elements-somewhat as very modern music 
and classical music may differently compose the same elemental 
sounds. James' thought was tremendously stimulating; but it was 
never given systematic clarity, its many striking and original 
conceptions were never synthesized, and it eludes classification 
and summary. From him there proceeded in America both a 
realistic school of thinkers and a pragmatic movement which 
we will consider later. 

The men who were stimulated by James, or who later joined 
the realistic movement, have proceeded along various routes. 
They are united by their common rejection of idealistic epis­
temology, and by their agreement that thought, to reach truth, 
need not claim knowledge of total reality. Knowledge may be 
partial and plural, and yet be authentic. But once the common 
enemy, absolute idealism, had been unhorsed, the ties which 
united these thinkers became less evident than their diff ercnccs. 
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Most widely known of this realistic group, perhaps, is George 
Santayana (born r 863), whose mellifluous style and literary 
skill give to his writings an appeal apparently irresistible to the 
reader untrained in philosophy. Santayana's earliest realism was 
of a Platonic sort. In his Life of Reason he invited the reader to 
the contemplative life, in the enjoyment of an interminable 
play with eternal essences mathematical, physical, and aesthetic. 
From this Platonic heaven Santayana seems to have fallen with­
out a parachute upon an earth inconsiderately hard and material. 
We live, he writes with infinitely cadenced complaint, torn 
between heaven and earth, and strung between the "life of 
reason" and a sordid "animal faith." This is Santayana's state­
ment of the problem of the relation between the realistic 
essences which are open to rational cognition, and the empirical 
knowledge of existent fact which is obtained by way of observa­
tion and probable hypothesis. The problem itself he never 
directly attacks; but he unceasingly bewails it, in a,poetic prose 
which charms, perhaps because it lulls, the philosophical 
neophyte. 

A sturdier representative of American realism is John Elof 
Boodin (born I 869). Boodin's empirical or "functional" re2l­
ism consistently avoids that dualism of essence and existence 
which remains the insoluble residue of more strictly realistic 
theories of knowledge. Boodin's primary business with epis­
temology, it might not unfairly be said, is to get rid of it with 
its apparent insolubles, in order to advance from the latest find­
ings of the special sciences to more comprehensive and unified 
speculation about the world. His "functional realism" sets the 
mind in material interaction with its bodily setting and with 
the external environment, the result being that natural knowl­
edge remains functionally corporate with its object nature, yet 
specifically distinct from it. This conception of functional rela­
tionship is further developed in a metaphysics of organization. 
The many individual and overlapping energy-systems which 
comprise reality reveal an unstable yet enduring hierarchical 
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organization, the lower and more material levels of the hier­
archy supporting the more highly organized systems of living 
and intelligent activity. In this modernized Aristotelianism, we 
are finally told of a highest and most universal Form, which 
influences and conditions, yet is again supported by, all the 
more partial organizations of matter. This divine Form is said to 
be immanent in nature, however, and not transcendental; al­
though Boodin is sometimes inclined, like Newton, to conceive 
space to be the universal, all-pervasive mind which conditions 
the material energies and preserves the cosmic order of the 
world. In his Cosmic Evolution, Boodin suggests that this most 
ultimate Form, the underlying and universal law of nature, 
may itself change in time. Boodin's speculation is realistic in its 
.fidelity to the facts of nature, as these are described in the 
empirical sciences. His idealism is of the metaphysical sort of 
Plato, not the epistemological idealism of the nineteenth cen­
tury. His p~ofoundest study, perhaps, is an early monograph 
on the nature of time. Time is identified with the destructive 
principle which eats into natural structures, and thereby falsi­
fies our judgments of "what is." 

, We have selected Santayana and Boodin for mention here 
not because they are typical of the thought of American real­
ists, but rather because they show its wide range. A more 
complete review of contemporary realism would indicate the 
significance of the realistic movement both in the context of 
contemporary social movement, and in its place in the historical 
development of thought. Realism, in one form or another, has 
been the major tradition of western philosophy. Its purpose, 
ever since its first resounding statement by Parmenides, has 
been the establishment of theoretical science against skeptical 
criticism. In Greek realism, theoretical science and theoretical 
philosophy were scarcely distinguished. Philosophy was felt to 
be only a clearer and extended statement of the method of 
natural science, clarifying its constitutive assumptions. But 
Greek realism was explicitly rationalistic, because it held the 
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structures defined by theoretical science to be intuited by the 
pure reason, the sensory perception of particular fact serving 
only to illustrate, not to discover, these real structures. Modern 
science, nominalistically influenced, has emphasized the role of 
perceived particular fact, which it allows to be the criterion of 
theoretical truth and the whole source of theoretical knowl­
edge. The Cartesian philosophy, in its clef ense of theoretical 
science, renounced the dualism of matter and form which had 
made Greek realism intelligible; but it affirmed the realistic 
creed more emphatically than ever, by identifying the concrete 
being of nature with the structure defined by geometrical 
theory. This Cartesian realism failed, we saw, to explain the 
facts of time, motion, and particularity, which were earlier 
taken care of by the Greek concept of matter; and the em­
pirical attack seemed in the eighteenth century to have dis­
credited all realism. Then came the bold attempt of the post­
Kantians to save realism by attributing realistic truth not to 
observant empirical theory, but to a "reflective" philosophical 
theory. These men were quite serious in their denial of cogency 
to empirical science, and in their excogitation of a new "philos­
ophical science." It soon became evident to other serious men, 
however, that this return to realistic faith at the price of aban­
doning empirical science saved only the form and not the sub­
stance of that faith. Either the results of theoretical science had 
to be surreptitiously reestablished by the theoretical philos­
opher, or his "philosophical science" lacked all cogency and 
even meaning. And so we are brought to contemporary realism, 
which is a fresh effort to establish the cogency of theoretical 
science, by affirming again and in some new way the identity 
with ultimate reality of the objects defined by science. 

How far does this latest effort succeed? Contemporary real­
ism usually admits that the special theories of science are 
reached by hypotheses based upon a study of particular fact. 
The realist is empirical in his admission that the descriptive 
theories of science are only probable hypotheses. We have no 
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rational intuition, he would agree with the nominalist, of the 
law of gravitation. The forms of nature arc contingent, in the 
sense that they could conceivably have been other than they 
are found to be; and this means that we must discover them 
by patient observation of particular fact. It is difficult to know 
just what the realist is reaching after, in his insistence that 
theoretical description provides knowledge which in some re­
spect is identical with its object in reality. That science is our 
best knowledge, most of us would agree. That it reaches ulti­
macy, or identity with its "real" object, seems to make inex­
plicable, and perhaps impossible, the advance to better theory. 
It is significant that after thirty or forty years of intensive 
analysis, philosophical realists have little in common. 

The strongest argument for realism, not conclusive but 
weighty, is that the evidence which we accept in science as the 
criterion of truth must be indubitable, and in some sense identi­
fiable as "real." Science applies a double criterion. First, there 
are perceived characters, which provide the data suggesting 
hypothesis and also the data by means of which hypothesis 
is confirmed. Second, there is the criterion of logical con­
sistency, applied in the theoretical construction of hypotheses. 
If we allow ultimacy to these perceptual and logical elements, 
how does this admission establish or require the thesis that the 
objects of theoretical knowledge are in some respect identical 
with reality? From these elements there can be constructed 
false and fantastic doctrines, as well as sound empirical theories. 

What science requires is that a scientific theory, to be judged 
true, must satisfy all the extant evidence. This is less than the 
realistic requirement that authentic knowledge must define 
objects identical with reality. In going beyond the requirement 
of science, realism may endanger science; for in his quest of 
objects identifiable with reality, the realist finally arrives at 
essences or elements far removed from the objects described 
by science; and in this way he suggests that scientific objects 
have only a dubious relation to reality. 

The value of realism, responsible for its strong appeal, is its 
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intellectual faith. Realism affirms the power of thought, and 
calls upon us to accept as truly descriptive of nature the con­
clusions of an intellectual study of nature. The reality which 
science aims to describe, however, is existent nature; and the 
reality which realism finally establishes is that of subsistent 
being, a realm of essence the relation of which to existence re­
mains mysterious and inexplicable. vVe will suggest later that 
all realism, old or new, fails to grasp the chief motive of em­
pirical thought, and does less than justice to the empirical 
science of today. The realism of science is something else than 
this philosophical realism. 

Modern science rejected Greek and scholastic realism, we may 
say, because it was necessary to reject the .finality of all merely 
general and theoretical knowledge, in order to allow the con­
tinuous progress of theoretical science in the light of new 
evidence. The concept of scientific progress, we shall find, re­
quires an advance to a new and larger conception of scientific 
truth. But this advance cannot renounce that faith in the 
descriptive power of science which realism seeks to uphold. 
The philosophy of the future must be an enlarged realism. We 
may not, in order to do justice to particular fact and empirical 
science, renounce our faith in the descriptive truth of knowl­
edge; yet this is what the philosophies of pragmatism and 
positivism, to which we now turn, would seem to require. 
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24 PRAGMATISM 

As CONTEMPORARY REALISM Is THE cHARACTER­

istic outlook in British philosophical circles, so prag­
matism has had its center and widest following in the United 
States of America. There have been pragmatic thinkers in 
Britain and Europe; but only in this country has pragmatism 
been a movement or school effectively propagating_as~~~n 
outlook and faith. And pragmatism remaii:~,,m_~~cca­
sional appearance elsewhere, a philosophical movement largely 
identified with America. -

It was only in the twentieth ceg~that American thought 
attempted to find for itself a distinctive vocabulary and for­
mulatign_. Colonial America had preserved a motley of theolog­
ical, philosophical, and moral creeds brought from Europe, -­
especially from England _and Scotl-an.d.._lr. W::J,Sto f~~ese 
creeds without hindrance that many American colonists had 
crossed the Atlantic ancf settled in the New World. Calvimstic 
and Lutheran theology, Puritan zeal, the political philosophy 
of John Locke, and the "common-sense realism" cultivated in 
the Scottish universities had satisfied a colonial society which 
was not so much indifferent to philosophical ideas (indeed, it 
was somewhat unusually committed to them) as a-b._sorbed by 
the practical business of creating out of great material resources 
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a new economic and political world. The aid given by F ranee 
during the American revolution doubtless heightened aware­
ness of French thought; and young America, in its reciprocal 
sympathy with revolution in France, imbibed something of the 
materialistic philosophy of the French emancipators. But this 
French materialism, although ingredient, did not shake Ameri­
can thought from its traditional cast, which was the thought 
of seventeenth-century Britain modified and developed by the 
new environment. To understand American mentality, one 
must remember the origins of American society lying in the 
sixteenth and seventeenth-century struggle for the reformation 
of church and state, and its effective separation, psychological 
as well as geographical, from eighteenth- and nineteenth­
ce~ Europe. 

'During the nineteenth century, there appeared in America 
poets and essayists whose thought is noticeably "new world." 
The poetry of Walt Whitman reflected the breadth of the 
American landscape and the tumultuous tide of American life. 
But for the most part these writers still looked to Europe for 
what philosophy they used. Emerson used the language of 
German transcendentalism to express an individualistic faith 
in the propriety of the human spirit to its universal environ­
ment. Thoreau's call to nature and simplicity, and to the soli­
tude wherein the individual can find self-integrity, was Greek 
cynicism at its best, with overtones from Montaigne and 
European naturalism; but Thoreau's naturalism is less the revul­
sion from a decadent civilization than the discovery of woods 
and field in their primeval beauty and their own right. 

During the last quarter of the nineteenth century, American 
scholars who visited Europe were impressed by the efficiency 
of the German universities; and on their return, they sought 
with some success to pattern higher education in America, now 
entering a period of tremendous expansfo~, upon this German 
model. Scholarship was made methodical, research was orrran­
ized in the seminar, and thought became meticulous 

0
and 
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formalized. To what degree American scholarship will retain 
these German borrowings remains to be seen. Along with Ger­
man pedantry came a good deal of German philosophy, usually 
that of the post-Kantian idealists; and for a time it seemed .as if 
German transcendentalism might take root on American soil. 
Its ablest exponent was Josiab Royce, a son of California 
pioneers, and long the colleague of William James at Harvard 
University. Royce was a very independent disciple of his Ger­
man teachers. He never confused the Absolute with human 
experience; and he remained very empirical in his emphasis on 
individual being, and in his refusal to transcend temporal and 
spatial relations. Where the German absolutists tended to see 
the supreme actualization of the Absolute Mind in the political 
state, Royce found it in the religious community of mankind. 
In such ways, he eliminated those aspects of German absolutism 
which made it least acceptable to the American public; but he 
was nevertheless to witness the realistic and pragmatic r~a<?_t~~m 
which virtually swept absolute idealism from the lecture halls 
of America. 

The leader of this reaction was vVilliam James (1842-1910). 
James came to philosophy late, by way of art, medicine, and 
psychology. To this training he owed his most fruitful concep­
tions; but it may have prevented him from appreciating the his­
torical development of philosophy, and its fidelity to certain 
root problems apart from . which it loses its importance and 
even its identity. James' study of psychology, a new and ad­
venturous discipline still in search of a "method," quickened 
his perception of the empirical and experimental character of 
science, and made him impatient with every sort of formalism; 
and these tendencies were strengthened by what he found in 
his study of psychical processes. In his Principles of Psycl:Jol­
ogy, a work no longer authoritative but still the most stimul_at­
ing of psychological texts, James moved from the introspective 
associational psychology which had been current since Hume 
to a functional and biological analysis of behavior. He refused 



CHAPTI:R 24 

to separate the conscious and intellectual processes of the mind 
from their context in the concrete bodily life. It was because 
he realized that this psychological orientation was more than 
the new hypothesis of a special science that his interest moved 
from psychology to philosophy. A functional psychology, he 
saw, undercuts the Cartesian dualism of mind and matter, a 
conception from which the whole long development of modern 
philosophy had consciously or unconsciously moved. 

The mind, as the seat of human intelligence, has evidently 
two distinct relations to nature. As the vehicle of knowledge, 
it faces nature. Namre7sthe object of knowledge_,_ and 11:~ 
the knowi~~Q.~ et it is also true that the mind is stimu­
lated by natur~, and reacts within and upon nature; and in this 
interaction the mind is integral ~jt];rlfature, and does not merely 
contemplate an external world. As an empirical scientist seek­
ing a veridical description of nature, James emphasized the first 
of these two relations; and when he did this he inclined to 
realism, which insists upon some sort of correspondence or 
identity between what is mentally cognized and reality itself. 
But as a psychologist observant of human ~ehavior, and also 
as a sensitive human being acutely responsive to his follows, 
James emphasized the second relation; and it was this emphasis 
which came to expression in his prag;matisnz. 

Although human behavior is what we are most interested in 
and familiar with, it is the latest of the processes of nature to be 
scientifically studied. The name "psychology" still suggests 
that \Ve are dealing here with something else than the visible 
activity of people. In order to get started upon his empirical 
psychology, James had to demolish a traditional psychology 
which ostensibly studied purely mental states, introspectively 
observed in isolation from material nature. \Ve must renounce, 
he said, this conception of mind or experience as an inde.,. 
pendent stuff, which can be cut up like a patterned tablecloth 
into snippets of sensation, idea, or what not. Mind is activity. 
It is dynamic process. Mind is our name for the continuously 
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changing process which integrates the organism into its en­
vironment. In man, this process happens to be conscious and 
intelligent; but consciousness is not something additive to the 
process. "Consciousness as such" does not exist. Concepts are 
only fixities or uniformities of interaction, appearing in this 
vital process of adjustment. They are only relative constants, 
subject to change. It is because we rigidly and artificially 
separate this vital process into two incommensurable parts, a 
substantial world and a substantial mind, that there arise the 
insoluble pseudo-problems of which metaphysical theories are 
the pretended solution. If our knowledge of the world is our 
functional adjustment to the world, knowledge is conditioned 
both by what lies outside of us and by what transpires within 
us. If this is so, we cannot suppose that knowledge defines a 
reality wholly independent of ourselves, a thing-in-itself which 
needs only to be realistically inspected and described. Nor, 
on the other hand, should we conclude that knowledge is there­
fore wholly nondescriptive and subjective. The cognitive 
process is real enough, wherever it proceeds and whatever it 
be; and it involves both external nature and human activity in 
its content and structure. 

James rightly believed that this functional conception, which 
sees in cognition an adjustment or relation between man and his 
environment, requires a new conception of what constitutes 
truth. Earlier philosophy had never wholly renounced the 
familiar assumption that knowledge is true insofar as it de­
scribes a structure which is intrinsic to nature itself, and inde­
pendent of the mind. The philosopher might realistically 
affirm the identity of the cognized object with ultimate reality; 
or he might claim only that a certain correspondence exists be­
tween what is cognized and what is real, much as a photograph 
represents the thing photographed; or, failing to demonstrate 
even such correspondence, he might lapse into skepticism. But 
James struck a new and bold course. If cognition is man's 
adjustment to his environment, he said, then true knowledge is 
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what best secures this adjustment. The truth of an hypothesis, 
he concluded, lies in its practical consequences, in its useful­
ness as a guide, in its vital service. The belief that justifies itself 
in use is the true belief, constituting knowledge; and the belief 
which breaks down, or which misleads when it is applied, is 
error. The truth-value of a proposition or theory, James boldly 
announced, is just its cash-value, i.e. its practical service to 
tl),0se who use it. 
/ James gave Charles S. Peirce, a mathematician and logician, 
credit for the origination of this pragmatic concept of truth. 
Whether Peirce was a pragmatist is debatable. In any case, it 
was James himself who brought to the concept its large sig­
nificance and who was responsible for its wide popularity. The 
thought of Peirce was dominated by Kantian and other Euro­
pean influences. James became the thinker most character­
istic of America because he brought to philosophical e:.\.'Pres­
sion, in spite of his sojourn in Europe, the mentality of a people 
long separated from Europe, and developed by a very different 
natural and social environment. The intellectual tradition 
which governs contemporary American thought is that ~hich 
came from thirteenth-century Roger Bacon, sixteenth-century 
Francis Bacon, and seventeenth-century. John Locke. All of 
these men had been pragmatic in their conception of knowl­
edge, although not in their definitio~__2f __ trnth. Know~ge, 
they had taught, is power; and .the-essential £unction ~ 
edge is not a contemplative description of nature, but an experi­
mental control of nature. This conception had reappeared in 
the utilitarianism of Hume and his successors; but in the Old 
World it had never dominated philosophical speculation, 
always being subordinated to a more realistic conception of 
truth. 

We will do best to see in American pragmatism, therefore, 
a revival and new formulation of the earlier empirical philos­
ophy, and we should not identify American pragmatism with 
any European form of pragmatism now current. As a continua-
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tion of the earlier empmcism, American pragmatism is 
primarily a critical doctrine, antag~mistic to rationalistic meta­
physics. Its power and its· -purpose ·are·-never apparent to the. 
thinker who fails to appreciate, this fact, _and who demands 
from pragmatism a systematic doctrine. The pragmatism of 
James was essentially his criticism of European rationalism. 
The pragmatism of Dewey and his followers extends this 
criticism to certain current forms of realism, which are shown, 
the writer believes correctly, to involve rationalistic implica­
tions. And if American pragmatism perpetuates the empirical 
opposition to absolutistic philosophy, it is also_ the expression 
of a liberal faith which continually opposes absolutism in prac­
tical life. Institutions, it teaches, are made by man for man; and 
they are therefore subject to perpetual criticism and contin­
uous modification by those who use them. 

In America pragmatism gives new v_?ic~--~~ fresh applica­
tion to the moral ~~d _ _intellectual faith which _ha~ _generated 
modern science and_~O~<?,~n society. It is the philosophy of the 
liberal and progressive thinker; and it claims to have found a 
more just and effective statement of the moral and philo­
sophical truth which inspires modern man. But although prag­
matism preserves a tradition_.9-I!ied from it~L.E._a~_sLs..o_urce 
some centuries ago, ~ud-only now given new and forceful 
expression, the pragmatist is not oblivious of what has tran­
spired since then; and he is especially aware_2f_1he _ _p_h_ilosophical 
significance of evolutionary science. It might almost be said 
that pragmatism is a f9.::_m of empirical E_hilosophy which 
identifies science with evolutionary biology, whereas earlier 
empiricism had identifiel science with physical and chemical 
theory. This and other shifts of approach appropriate to con-: 
temporary thought make pragmatism a doctrine difficult to 
define; and this difficulty is increased by the critical or negative 
character of the doctrine, which leaves its positive affirmations 
:fluid and elusive. 

James' initial statement of the doctrine, that truth is the cash-
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value of a proposition, meaning that the truth of a proposition 
is to be measured by its service to the practical endeavors of 
man, was striking but somewhat superficial. It exploded like a 
bombshell in intellectual circles, where it provoked a storm of 
opposition which was only partially based on misunderstand­
ing. Surely it is obvious, his critics exclaimed, that a belief may 
work successfully without being true. A man may back his 
false belief that a horse can win a race, and collect his bet 
because the other horses are disqualified; but the false belief is 
not made true because it led to success. The Chinese people 
long imbibed tea as a preventive of disease, when what kept 
them well was not the tea, but the boiling of the water in­
cidental to the infusion. Shall we say that their false belief was 
pragmatically "true." Pragmatism, said these critics, is only the 
familiar fallacy post hoe ergo propter boc, according_fo-which 
whatever follows a certain antecedent must be the effect of 
that antecedent. But does sunset bring about the rise of the 
<:;tars, because it precedes their ascent? , 

James attempted to meet his critics by narrowing and sharp­
ening his thesis, but he never achieved a satisfactory statement, 
and in some respects only confused the issue. In his most famous 
essay, The Will to Believe, he forcefully argues that our belief 
in a proposition may be a condition of the happenings which 
confirm its truth. Faith in yourself or in a friend may inspire 
the conduct and secure the results which justify that faith. 
And, similarly, a religious faith augmenting hope and courage 
may be the cause of the beneficent consequence which justifies 
or confirms the faith. This argument is cogent in its apprecia­
tion of human faith as a causal factor in the world; but it is con­
fusing and misleading if it is taken to be an argument for the 
pragmatic concept of truth. Because man shapes his environ­
ment in accordance with his desires and purposes, the character 
of this man-made environment must be understood as a func­
tion or consequence of human purpose. If we desire a smoke­
free city, our belief that the city can be rid of smoke is a con-
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dition of the city's becoming free of smoke; and here, belief 
may help to create its own evidence. But does our belief that 
the moon causes the tides help to make this belief come true? 
Or is this belief true simply because it states a fact which is 
wholly independent of whether the fact helps us or hurts us, 
and of whether it is believed or not? Can we, where King 
Canute could not, retard the tide by refusing to acknowledge 
its advance? Jame( pragmati_~~eemed to collide with every 
sort of realism-not only with philosophical realism, but with 
the realism of science and common sense. 

The dcf ense and development of pragmatism was under­
taken by John Dewey (born 1859), who has remained its most 
fluent and influential advocate. Dewey brought to this crusade 
arguments and conceptions derived from nineteenth-century 
European philosophy, especially from the post-Kantians. Like 
James, he was influenced in his approach to philosophy by his 
study of psychological and biological facts. He placed knowl­
edge in its concrete matrix, the progress of individual and social 
life; and he viewed it as an instrument of adjustment, serving 
the organism and society by bringing each into adjustment 
with the other, and also into adjustment with nature at large. 
But Dewey was also early and profoundly influenced by the 
thought of Hegel, which determined his epistemology and his 
philosophical method; and if we would understand contempo­
rary pragmatism, which is that of Dewey, we must appreciate 
its relation to the Hegelian metaphysic, in spite of the fact that 
few pragmatists seem to be aware of this influence and that 
Dewey himself has forgotten it. 

How could the Hegelian system, which we saw to be the 
most absolute of rationalisms, be converted into a doctrine 
which is extremely empirical, and critical of every sort of 
rationalism? Hegel, we remember, had created what he called a 
"new logic," namely "dialectical logic." Ordinary logic, he 
said, is purely abstract, trivial, and nondescriptive-its defini­
tions are merely nominal or verbal; but there is a "concrete 
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logic," the dialectic, which allows the thinker to penetrate to 
the real substance of things, and to reach real definitions, abso­
lute in their truth yet descriptive of the world. The use of this 
"concrete logic" makes possible a philosophical or metaphysical 
science far superior to the ordinary empirical science which is 
elaborated by scientists. This metaphysical science provides a 
conspectus of universal Reality, within which every observed 
fact and every existent thing may be known, in its ultimate 
and absolute character. 

We have already noted the errors of this Hegelian doctrine. 
Dewey does not follow Hegel into these errors. But he does 
accept from Hegel the notion of a "concrete logic," i.e. a logic 
which is not formal and abstract, nor composed merely of 
verbal definitions, but which is a method of thought, and which 
contains in its implicit procedures true and universal presump­
tions about the world. According to Dewey, this "concrete 
logic" is not productive of a metaphysical system superior to 
science. It is just the method of empirical science itself. It is the 
"inductive logic" which carries science from narrower hypo­
thesis to wider hypothesis, inclusive of more fact and new fact. 
Science does not, Dewey implies, merely proceed from a set of 
given facts to an hypothesis supported or required by these 
data. It invariably proceeds from earlier hypothesis, which is 
beaten upon by new facts compelling the advance to new 
hypothesis which comprehends these new data. Thus knowl­
edge is a growth, ever feeding upon new experience, and sus­
taining and re-creating itself by absorbing new fact. Its "con­
crete logic," one might say, is this process of intellectual me­
tabolism or growth; and the power of "logic" or scientific 
method is just this generative principle or direction of growth, 
which is the deepest and most ultimate character of experience. 

Dewey is led by this appeal to "concrete logic" to refuse to 
recognize the problem of the relation of human knowledge to 

the world which that knowledge describes. The relation which 
he likes to discuss is that between later and earlier knowledge. 
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The actuality he sees is the process of knowledge itself, in­
tegrating mind and nature. This process does, of course, absorb 
and digest the new facts which continuously come into the 
mind; but this involves for Dewey no realistic conception of an 
actuality external to the mind, and independent of it. The new 
facts which enter the mind are not to be conceived as existmg 
in their own right, because they derive their character as 
"facts" wholly from their relationship to old and new hypoth­
esis. Dewey's pragmatism, in short, is a new and empirical 
version of the post':Kanti"an idealism. It seems to attribute 
reality or actuality only to the process and content of mind. 
It avoids any realistic discussion of the relation of knowledge 
to an external world, a reality which is not knowledge but the 
object-which-knowledge-describes. It allows us to discuss only 
old-facts-as-known, hypothesis or knowledge, and new-facts­
as-known. It confines us within human experience. 

It should be perceived that the idea of a "concrete logic" 
necessarily involves an idealistic metaphysics. Logic is truly the 
study of explicit knowledge, wherein logic distinguishes the 
most general form from the varying content. If logical forms 
are "concrete," in the sense that they still contain all their 
particular factual content, then we cannot hope to distinguish 
what is general knowledge of nature from what is particular 
fact, nor from whatever it is that appears to the mind as par­
ticular occurrence. We cannot distinguish mind from nature. 
But pragmatism seldom acknowledges· its idealistic presupposi­
tions. It obscures these by its definition of knowledge and 
intelligence, which it identifies with the organic process of ad­
justment to environment. This definition itself implies, of 
course, a realistic and nonidealistic conception of nature, since 
it separates the organism from its environment. But the bodily 
organism, it is then said, is itself just the process of intelligent 
readjustment. The body is its life, and the life is its intelligence. 
This implicit idealism is further obscured by the pragmatist's 
dominating concern with the social environment. The most 
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important environment of the human individual, the pragmatist 
rightly insists, is society, composed of other human intelli­
gences. Having shown that social readjustment is the reciprocal 
adjustment of life to life and mind to mind, pragmatism easily 
and unconsciously extends this conceptio,~o the relations 
between the organism and inorganic nan.ri:-c. Thus the exposi­
tion of the doctrine, essentially idealistic, may proceed in 
naturalistic and even materialistic terms, and appear to be only 
a sober and scientific description of the bodily progress which 
is human life. And in large degree pragmatism is a psychology 
of this kind-except that it is presented as a philosophy, cover­
ing not only human behavior but everything whatsoever. It is 
biology and psychology converted into a philosophy of nature 
and science. 

William James used to divide philosophers into "tough­
minded" realists and "tender-minded" idealists. One of the most 
tender-minded and idealistic of men, he prided himself on his 
tough-minded realism. Pragmatism continues this appealing 
self-deception when it disguises its idealistic assumptions under 
a naturalistic vocabulary. So it appeals to a people of whom 
James is still the most representative philosopher, and which 
admires a kind heart under a rough exterior. 

But how does Dewey avoid the dogmatism of the Hegelian 
idealism? The "concrete logic" of Hegel was a body of dialec­
tical dogma, a hard tissue of "concrete universals." Pragmatism 
avoids dogmatism because it is empirical and nominalistic in 
its overt epistemology. For it there are no universal truths 
( except, of course, its own unconscious preconception, requir­
ing us to define life and existence to be the continuous, intelli­
gent, knowledge-implemented interndjustmcnt of individuals 
to their environment). Pragmatism docs not allow us, in its 
unconscious idealism, to discuss this environment itself, in its 
independent character. The process of organic readjustment is 
an intelligent progress, of which explicit knowledge is the 
instrument. Knowledge, as a function of the progressive life 
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of man, is in radical evolution, and submits to no fixities of 
statement. Even if we were to conceive of a fixed physical en­
vironment conditioning man, knowledge would still be fluid 
and progressive, never definitive; for each intelligent readjust­
ment of the organism to that fixed environment would con­
stitute a change of organic character, this would establish a 
changed relationship of organism to environment, and this 
would generate new facts requiring new hypothesis. In Hegel, 
we saw, the conception of natural evolution was degraded into 
that of a fixed dialectical system. By Dewey, evolution is given 
its rightful character; but Dewey still, like Hegel, presents the 
evolution idealistically, as that of intelligence or concrete mind. 
The needed readjustment of a thing to its environment is de­
scribed as constituting a "problem"; the thing's reactions to the 
problematic situation are a trial and effort applying implicit 
or explicit hypotheses, which apprehend the character of the 
situation in its relation to the thing; and the true hypothesis is 
that which effects the readjustment, producing satisfaction. 
The satisfaction is only temporary, because the new readjust­
ment will sooner or later generate new problems. 

Pragmatism originated, we saw, in the pragmatic definition 
of truth. The truth of a proposition was said to be its beneficent 
consequence, or the character of the proposition which condi­
tions this beneficent consequence. The truth of a belief is the 
good it docs. To say this is to subordinate all factual judgment 
to moral judgment. This is the great virtue and appeal of prag­
matism, that it converts all factual and scientific truth into 
moral truth. Kant had been compelled to distinguish scientific 
knowledge, as only phenomenal, from the true insight which 
is conscience. The post-Kantians had attempted to convert this 
moral intuition into a systematic philosophy, transcending a 
merely descriptive science. Dewey, rejecting the rationalistic 
presuppositions of Kantian thought, flatly identifies moral 
intuition with scientific intelligence. If science speaks truth, 
then its affirmations are those which effect beneficent conse-
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quence, and which bring about what ought to be. Scientific 
and moral judgment are one and identical. In this way, prag­
matism recovers the faith of the seventeenth-century Enlight­
enment. The Enlightenment looked to science for moral guid­
ance, vaguely identified the necessities of natural law with the 
laws of God, and expected to establish an earthly paradise with 
the help of science. Much as the seventeenth-century En­
lightenment was the utopian faith of a society morally in­
structed by religion, but faced by a religious actuality which 
had hardened into dogma and institutionalism and worked for 
division instead of social unity, so American pragmatism is 
today the moral resource of people still informed by religious 
faith, but unable to find religious expression in creeds and 
institutions which have become obsolete, ineffective, and a 
sectarian cause of social disintegration. Pragmatism, like the 
Enlightenment, is critical of religion and religious institutions; 
but it is nevertheless the child of religious faith, seeking to 
apply faith. The son of the preacher teaches pragmatism in the 
college. What will his son teach? 

If morality is scientific intelligence, then science should be 
not only a description of nature, but a program of social 
reform. Pragmatism accordingly becomes a social and political 
movement, calling for the fullest application of science and its 
most intelligent effort in every :field of human activity. Dewey 
has been a prolific writer, and his applications of pragmatic 
doctrine to the various :fields of human endeavor have made him 
the foremost teacher of his generation. The initial effect of 
his teaching is to encourage the laborer in every field, by pre­
senting practical work as the noble exercise of human intelli­
gence in some special domain. \Vork is at once dignified and 
exhorted to greater and more intelligent effort. The second 
effect of pragmatic doctrine is to inspire the worker to creative 
effort, and to guard him against stereotyped habits, professional 
prejudices, institutional loyalties, intellectual inertias of every 
sort; for practice is identified with intelligence, and intelligence 
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is defined as being progressive and creative. More specifically, 
Dewey has convinced the jurist that law is but the instrument, 
continuously renovated, by which society readjusts itself to 
changing economic and intellectual conditions, so that law 
exists to serve life and not to control it; and jurists have turned 
to an empirical and pragmatic jurisprudence. He has told the 
statesman and citizen that governmental institutions may not 
be more fixated than the social actualities which generate and 
use government; and pragmatism becomes the faith of the 
political radical. In pedagogy, the educator is warned against 
formal disciplines, and inspired to a "progressive education" 
which will develop the native powers of the pupil, by exercis­
ing them in ways preparing him for the actualities of con­
temporary life. By a pragmatic criticism of art, the artist is 
weaned from classicism and the pursuit of art for art's sake, 
and led to make his craftsmanship the instrument of social re­
form and the dignifier of human labor and the common life. 
In matters religious, the believer is directed toward a liberal 
modernism which makes little of formal creed and institutional 
tradition, deprecates sectarian differences, and translates theo­
logical metaphysics into ethical doctrine and sociological in­
struction. "Science" and "society" become terms quickened by 
one another into new significance; and "Science and Society" 
becomes the slogan of a reformatory program which will re­
create every human activity, not least by bringing the too 
specialized departments and institutions of human life into 
reciprocal stimulation and readjustment, in the acknowledg­
ment of a common social responsibility. 

All of this is high achievement; and surely no empiricist, nor 
any liberal, moral, and progressive thinker, would desire to 
diminish or undo the stimulating influence which pragmatism 
has exerted and will continue to exert upon American society. 
Pragmatism is a complex, rich, and many-sided doctrine. It 
revives and empowers the largest and most liberal tradition of 
modernity, going back to the earlier sources of this tradition, 
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but bringing into it certain philosophical and scientific develop­
ments of the later centuries. 

Yet pragmatism has this liberal character chiefly in America, 
where 1t owes its power to forces which it does not generate 
itself, but which it borrows from a more realistic faith. \Vhen 
pragmatism directs us to live intelligently, and to make science 
the instrument of human progress, it relies upon the existence 
of a science which owes its instrumental power to its realistic 
faith. And when pragmatism advises us to make the successful 
realization of a practical program the justification of the means 
used and of the end sought, it assumes the program to be one 
which our moral judgment can endorse prior to its prosecution. 
Pragmatism, in short, always silently accepts and applies real­
istic criteria of truth, prior to its application of the pragmatic 
criterion; and then, forgetting this initial realism, it enlarges 
the place of pragmatic utility. 

It is clear, surely, that any and every application of the 
pragmatic view involves a realistic acceptance of knowledge as 
truly descriptive of being. A hypothesis is true, we are in­
structed by the pragmatist, if it is instrumental to the large 
business of living, and secures the adjustment of the living 
being to the socia:l and physical environment. Let us agree with 
the pragmatist that a feeling of discomfort may apprise us of 
some maladjustment, and that a renewed feeling of comfort 
is evidence of successful readjustment to our environment. We 
must still realistically accept these feelings as symptomatic of 
real relations existing between a real organism and a real en­
vironment. Only upon this assumption will the feeling of dis­
comfort lead us to the perception of a definable problem. The 
source of pragmatism was, after all, a realistic empirical psy­
chology. Only upon that realistic assumption can theoretical 
hypotheses and practical proposals be relevant to the problem, 
and remedial of the discomfort which generates the problem. 
Only upon that assumption is the achieved satisfaction the 
consequence of the hypothesis and its application. In order 
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that knowledge should be instrumental, and that we should 
perceive and establish its instrumentality, we must have descrip­
tive knowledge of a real world, made up of existent persons 
and things. 

If pragmatism has meaning only for one who is at heart a 
realist, what does pragmatism add to the realistic theory of 
knowledge? Our actual knowledge at any moment comprises 
a comprehensive summary of observed past occurrence. Prag­
matism reminds us that this knowledge is not final nor absolute, 
but may be modified by future experience. We use our present 
knowledge when we hazard predictions, and the observation 
of the predicted occurrence confirms the knowledge on which 
the prediction was based. The pragmatist comes to regard this 
future confirmation of present knowledge as the sole verifica­
tion of knowledge. The truth of the hypothesis, he says, lies 
wholly in its relation to the future occurrence which verifies 
it, i.e-., makes it come true. But, in sober fact, the truth of any · 
actual hypothesis lies wholly in its relation to past and present 
fact, and to no degree in its relation to future fact. It is past 
occurrence, so far as known, which establishes an hypothesis; 
and the future occurrence which may confirm the hypothesis 
cannot do this until it too has occurred, and is past. Further, 
the prediction which later confirms an hypothesis need not be 
and usually is not some practical application of the hypothesis. 
It may be a purely scientific prediction, concerned only to test 
scientific truth. Knowledge is not made true by being used. 
Its descriptive truth lies in its comprehension of observed par­
ticular fact; and its instrumental value derives from its descrip­
tive truth. 

In its conception of truth, pragmatism still does unconscious 
service to the idol of absolute knowledge, a service which 
finally leads to skepticism. If the truth of a theory lay in its 
future consequence, knowledge would never be possessed, it 
would always be only anticipated. The pragmatist is led to 
identify knowledge with verified particular prediction because 
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he supposes that the occurrence of the predicted occurrence 
removes all possible doubt. Yet a false hypothesis may occasion­
ally implement a successful prediction. Nor is any hypothesis 
placed wholly beyond doubt by its particular verifications. To 
repeat, what establishes any hypothesis is the sum-total of 
known particular fact, and not its confirmation in some one 
application, however important that application may be. 

One consequence of pragmatic doctrine threatens the effi­
cacy of pragmatism in respect to its two chief purposes. Prag­
matism wishes to stress the moral significance of science, and 
also to defend empirical science from absolutistic and rational­
istic attack. We can defend empirical science, however, only 
by showing that its two criteria of abstract logic and observed 
particular fact effectively secure truly descriptive knowledge. 
The moral significance of science does not derive from its 
practical utility. It derives from its justice or impartiality to­
ward particular fact, such fact being the index of real being, 
and also from its provision of the disinterested knowledge 
which alone can reveal moral problems and implement their 
solution. This intimate relationship between science and moral­
ity will be clarified in our concluding chapters, which \\·ill 
show that morality is the application in conduct of those two 
criteria of descriptive knowledge which govern scientific in­
quiry. Here we suggest that to look only to future conse­
quences for the verification of an hypothesis or the justification 
of a program would leave present thought and enterprise unen­
lightened and unintelligent. The wisest hypothesis, based on the 
largest evidence, would have no priority over the most foolish, 
if the whole test of truth lay in the future. The most immoral 
enterprise could be preferred to the most moral, on the ground 
that only our future experience of the practical consequences 
of the two enterprises can decide their respective merits. 

In this way, pragmatism threatens to put a moratorium on 
intelligence and science. In America, pragmatism has worked 
for good because it has inspired men of realistic common sense, 
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and because it has quickened moral ideals nurtured by centuries 
of moral and religious education. Already, however, pragma­
tism begins to reveal its inherent inadequacies. It begins to infect 
the scientist with skepticism, by destroying his faith in the 
descriptive power of theory, and by persuading him that his 
theories are merely mental constructs implemental to predic­
tion. And it begins to foster an unhealthy jurisprudence, willing 
to overlook the absolute and eternal requirements of justice, 
and to question the constitutional securements of justice, in too 
plastic an accommodation of legal principles to local and 
transient pressures. In Europe, pragmatism has been the re­
source of violent and reactionary groups, who defend their 
unscrupulous and tyrannical programs of action on the ground 
that the success of these programs, that is to say their forceful 
actualization, will pragmatically justify them. Pragmatism was 
the activisme of the reactionaries who betrayed France, and 
of the chauvinists who marched on Rome. "Just think this new 
Rome," cried Mussolini, "believe in it, and the thought will be 
made fact and verify itself!" 

There is one other argument for pragmatism, however, which 
should not be overlooked. We have concluded that the only 
criteria of truth are logic and observed fact, which is to ex­
clude the pragmatic criterion of practical utility. In strictness, 
the criteria of logic and observed fact do not suffice to single 
out just one hypothesis as true, invalidating all others. The 
same body of factual evidence will always support a plurality 
of self-consistent theories; and the ground upon which we 
prefer one of these alternative thories is in fact some pragmatic 
consideration of convenience, familiarity, or simplicity. Thus 
there is and will always remain a pragmatic element in knowl­
edge. But is this an argument for or against the descriptive 
cogency of knowledge? We can use it in several ways. We can 
argue that science is never quite descriptive, since it involves 
some consideration of human convenience. We can say that the 
alternative theories are descriptively equivalent, since they 
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equally satisfy the requirements. But we might also argue that 
convenience constitutes a third criterion of knowledge, namely 
an aesthetic criterion postulating the beauty and rightness ?f 
nature. But all such argument is perhaps rather trivial, so long 
as we hold the primary and effective criteria of truth to be logic 
and factual evidence, and not elegance nor utility. The scien­
tist will never pref er an elegant theory to one that better meets 
the facts or attains to greater consistency. The aesthetic and 
moral character of science is to be seen in its fidelity to logic 
and to fact rather than in its service to human convenience. 
Knowledge must direct practice, and not be subservient to it. 
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2 5 POSITIVISM AND THE 

PHILOSOPHY OF SCIENCE 

AT THE BEGINNING OF THIS TREATMENT OF CON­

temporary philosophy, the reader was advised that 
rubrics or "'isms" should not be taken too precisely. Few con­
temporary philosophers would wish to be rigorously confined 
within any one system, or narrowly identified with just one 
movement. Thus, most pragmatists have realistic leanings and 
many realists would admit the pragmatic conception of truth 
as supplementary to their own. It is similarly doubtful whether 
any leading thinker today would accept the label "positivist." 
Yet a group of writers, heading an important movement of 
thought, are best distinguished from realists and pragmatists 
as being positivistic in their approach to philosophy and in 
some of their conclusions. 

We are already acquamted with several sorts of positivistic 
philosophy. Hume was at once positivistic and pragmatic in 
his suggestion that abstract concepts are mental constructions, 
preserved on account of their utility but not necessarily descrip­
tive in their statement. Kant was more explicitly positivistic, 
when he concluded that empirical science, the sole authentic 
natural knowledge, describes only a phenomenal realm, lying 
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this side of ultimate reality. But the tenn "positivism" was 
chiefly propagated by nineteenth-century Auguste Comte. 
Comte agreed with Kant that science is the sole authentic 
knowledge, and that it is still only phenomenal; but he refused 
to appeal beyond science, as did Kant, to a faculty of moral 
cognition able to grasp noumenal being, i.e. reality itself. Comte 
wished to revive the rationalistic faith of the eighteenth-cen­
tury Enlightenment; but he was sufficiently influenced by the 
empirical criticism of Hume and Kant to be desirous of avoid­
ing metaphysics. His proposal was to moderate the claim of 
science, by allowing that empirical or natural knowledge 
reaches conclusions which are less than absolute, and which 
describe only the phenomenal realm accessible to direct per­
ception; yet at the same time he wished to establish science as 
the sole reliable cognition accessible to man. This estimate of 
science he called "positivism," intending to distinguish scien­
tific method, as the sole approach to positive and verifiable 
knowledge, from the methods used by the theologian and the 
metaphysician. As Touchstone modestly said of Audrey, "A 
poor virgin, sir, an ill-favored thing, sir, but mine own," so the 
positivist deprecates any claim to realistic knowledge, yet 
ascribes exclusively to natural science whatever knowledge man 
may possess. 

This positivistic outlook persisted throughout the nineteenth 
century, being especially favored among scientists and those 
close to science. In Germany, shortly after the mid-century, 
it was given a new formulation. Albert Lange used positivism 
as his basis for an attack upon materialistic metaphysics. Ac ... 
cepting as his initial postulate the critical positivism of Kant, 
Lange proceeded to show that materialism violates Kant's pro­
hibition of dogmatic metaphysics, in that it carries the categories 
of science beyond human experience into pure speculation; 
but he then diverged from Kant in his naturalistic account of 
the origin of the categories. For Kant, these categories were 
fixed forms of thought, transcending the variable content of 
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mind; but for Lange, they arise within the mind and are de­
termined by psychological processes. This implies that the 
science of any epqch may be peculiar to that epoch, even in its 
most basic statements; and in this new limitation of science, 
the positivism of Lange goes far beyond that of Kant. 

A number of thinkers followed Lange, whose effort was to 

purify science of all a priori and metaphysical elements carried 
over from the theological and philosophical past. Scientific 
statements, it was proposed, should affirm only what is actually 
observed and confirmed by the scientist. One should not at­
tribute to scientific formulas a universality, nor to the objects 
defined by them a reality, over and above that which is estab­
lished by observation itself. These men proposed a minimum 
statement, or a maximum economy of statement, in respect to 
what is affirmed by science. 

Ernst Mach (1838-1916), a physicist teaching at Prague 
and Vienna, accordingly taught that physical processes and 
psychical processes should be regarded as only different com­
binations of the same neutral or common elements; for this 
hypothesis obviated the metaphysical dualism of physical and 
psychical being, or of matter and mind. The physical object 
is only an integrated sum of sensible apprehensions, said Mach. 
The sensed weight of a body obviously reduces to a complex of 
sensations and their interrelations-a large cork ball feels light, 
a small lead ball of the same weight feels heavy; but the cal­
culated mass of a body, which is a theoretical constant, may 
also be reduced to a complex of interrelated sensations. The 
"constant mass" of the body is just a shorthand formula for 
certain complicated relationships among sensJtions. Mach did 
not mean that we should dispense with scientific concepts such 
as "mass," or cease to define scientific objects such as "the 
earth" or "an atom." He meant that we should know what these 
concepts and objects really denote. We think of them as 
denoting the characters of a "real physical world," existing 
independently of the mind; and we then think of our ideas of 
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these physical entities as existing in another psychical realm, 
not that of the physical entities themselves; and so we proceed 
to an absolute dualism of mind and matter, with its insoluble 
problems. But in fact, Mach meant, we know directly only 
one sort of entities, namely immediate sensations with their 
interrelations; and both "physical" and "psychical" facts belong 
in this one realm. 

We need not appeal, therefore, to an external reality lying 
beyond the realm of experience, and other than it. Our usual 
supposition, which is that we explain phenomena by showing 
them to be the effects of real things lying back of phenomena, 
is quite unnecessary, and presumably false. We are justified 
in believing only what is actually observed and attested by 
science-all further belief is gratuitous and "metaphysical." 
We need to postulate, therefore, only the phenomenal realm. 

Mach also pointed out that definitions of scientific objects 
are conditioned by the experimental procedures pursued in 
their study. He recognized three criteria of scientific truth. 
First, we should accept as true only those relational complexes, 
i.e. theories, which can be reduced to sensational elements. 
Second, we should require logical consistency, even though 
this requires theoretical constructions going beyond what is 
strictly verifiable in experience. And third, our hypotheses 
should attain a maximum simplicity, economy, and utility as 
the agencies of precise description and accurate prediction. In 
these three requirements, Mach recognized the three aspects of 
cognition which have variously led to realism, idealism, and 
pragmatism; but because he balances each aspect against the 
others, pref erring none, he identifies himself with no one of 
these views. 

Similarly complex and inclusive is the positivism of other 
late nineteenth-century thinkers. The most notable and bril~ 
liant of these was Henri Poincare (1854-1912), the leading 
mathematician of his time. The logical element in knowledge 
is found by Poincare to arise in mathematical intuition, which 
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is a priori and universal. The empirical or experimental ele­
ment Poincare seems to identify with the act of verification, 
which finds predictions based upon universal hypothesis to be 
in correspondence with observable fact. But between the 
nitional intuitions of mathematics and the empirical verifica­
tions of science occur the all-important processes of hypothesis­
making; and here Poincare, like Mach, has recourse to the 
aesthetic or utilitarian criterion of economy, simplicity, and 
elegance. He shows that wherever one hypothesis is found 
to be internally consistent and empirically verifiable, a host 
of other hypotheses can be constructed to meet these same 
requirements. Our choice among these equivalent hypotheses, 
therefore, is dictated neither by logical necessity nor by ob­
servable fact. It is not, it follows, dictated at all, but is subject 
to our convenience; and so the third factor in knowledge is 
subjective, arbitrary, and conventional. 

The notion that civic and moral law, and finally all human 
opinion, is established solely upon human agreement or social 
convention was a familiar doctrine in ancient Greece, where it 
was propagated by the sophists. This sort of conventionalism 
has been revived in various forms during the last half century. 
We met it in Bergson's last work, a social study which sharply 
distinguished between the moral intuition of the prophet and 
the established institutions which conventionalize and perpetu­
ate the prophetic teaching, sometimes in a distorted fashion. 
Conventionalism has been seriously and emphatically advocated 
by the school of French sociologists led by Emile Durkbeim 
and Levy-Brubi. These thinkers ascribe ultimate reality and 
specific character to societies. Each society, they teach~ gen­
erates and develops institutional forms peculiar to itself, in 
ways not reducible to any universal formula. Science or knowl­
edge, too, these men say, is only a social institution, arising 
literally in a "collective mind" which perceives and thinks in 
definable ways. This common, impersonal, collective mind, 
not the variable individual mind, they say, is the true subject 
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and host of knowledge, and the legitimate seat of intellectual 
and political authority. The moral sense of the individual, felt 
as obligation to God or mankind or moral law, is really a sub­
conscious awareness of society, induced by the pervasive force 
which is exerted by society upon individual thought and con­
duct. Sociology is the study of this ultimate, real, and authorita­
tive being which is society. Religion, law, moral theory, art, 
economic theory and practice, science, and even logic are all, 
according to this "sociologisme," only the instruments and ex­
pressions of the "collective mind." 

This doctrine looks back by way of Comte's sociology to 
Rousseau's doctrine of the general will. In the writer's opinion, 
it is one of the more perverse and dangerous fallacies of our 
time. The "collective mind" can be used to justify extreme 
nationalism, racialism, or other immoral and antisocial preju­
dice. In the name of science, this collectivism denies the ob­
jectivity of scientific truth, and teaches that every society must 
have its peculiar science rooted in a peculiar logic. As the fount 
of morality, it would erect the collectivistic state, exercising an 
absolute authority which is implicitly accepted, it says, even 
in the individual's deepest sense of moral obligation. In the 
name of religion, it denies the objective truth of religion, and 
makes religious faith only conformity to collective opinion, or 
loyalty to one's tribe. A similar doctrine, pursued by the Ger­
man exponents of Kultur-philosophie, encouraged the move­
ment to Nazism. Nowhere is the moral confusion of European 
society so evident and so disastrous as in this pseudoscientific 
sociologism. 

Yet we have to recognize that this aberrance of thought, 
with its deification of society and convention, is a groping 
effort to do justice to the moral basis of knowledge, which 
is not to be so unhappily identified with "convention." It is 
this moral basis which gives to science its universality, and 
prevents it from becoming provincial, racial, national, and 
"sociological." It is this moral basis, we shall see, which 



5 I 2 CHAPTER 2 5 

upbears and justifies the rational and empirical criteria of 
science. 

One may perhaps identify as contemporary positivism, how­
ever, an outlook which has little in common with the sort of 

· conventionalism we have just described. This new movement 
looks back to earlier positivism and to Mach; and it is faithful 
to the original intention of positivism, which was to justify 
faith in natural science, even at the price of some sacrifice of 
scientific objectivity. Contemporary positivism received its 
greatest stimulus from the revolution in logical science pre­
cipitated by the publication of Principia Mat/Je117atica. Its chief 
study is the relationship of the logical structure of knowledge 
to the empirical content of knowledge; and its main tenet is the 
primacy and universality of logic, adherence to which unites 
all thinking men into one intellectual community. For this 
reason it is sometimes described as logical positivism. 

In our discussion of the work of Bertrand Russell, it was 
mentioned that Russell undertook the reduction of mathemati­
cal propositions to logical propositions in order to undercut 
the Kantian philosophy, which was established upon the view 
that mathematical knowledge is independent and irreducible. 
Russell succeeded beyond his hopes; but the sword which he 
fashioned for use against Kantian idealism, in the interests of 
new realism, was a double-edged weapon. He was able to show 
that mathematical propositions are not synthetic, because they 
are demonstrably equivalent to sets of logical propositions. 
These latter are purely analytic or tautological, in that they 
are established by the definitions of symbols. Every logical 
proposition, and consequently every mathematical proposi­
tion, may be understood as a complicated way of saying "A is 
A." Algebraic identities, where the logical equivalence of the 
two members is hidden by complications of algebraic sym­
bolism, may illustrate these analytic or tautological proposi­
tions. It is not obvious to the beginner that (a+ b):i = 
a3 + 3a2 b + 3ab2 + b3; yet when he considers the meanings 
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of the symbols as these are defined by his manual, he finds that 
the two sides of the identity are only different ways of saying 
the same thing. Thus the identity is an analytic proposition be­
cause it only reveals, upon analysis, the meanings of the sym­
bols as defined; it is a tautological or self-evident proposition 
because it follows of necessity from the definitions of the 
symbols used. 

To show that mathematical theory can be reduced to logical 
theory, i.e . . to definitions of symbols together with the results 
of logical operations upon the definitions, was to show that 
mathematical theory is not a descriptive science making state­
ments about the structures and processes of nature. Mathemati­
cal systems can be constructed ad libitu:m, and they may be 
of any sort we please. If we do not like irrational numbers, 
we may construct a theory in which these will not occur. If 
we are not satisfied with the three dimensions of height, breadth, 
and depth, we may construct a geometry with four or forty 
dimensions. Thus the apparent necessity or certainty of mathe­
matical propositions (two and two must be four, cannot be 
five) stems initially from our fidelity to the meanings we have 
allotted to symbols. "Two" means "one and one"; so "two and 
two" means "one and one and one and one"; but "one and 
one and one and one" means "four." If we had originally de­
fined "one and one and one and one" to be "five," then "two 
2nd two" would be "five," and "two and two are four'-'° would 
be nonsense. 

Because Kant had based his whole conception of science 
upon the mistaken premise that mathematical propositions are 
at once necessary and descriptive, the Principia Mathematica 
did in fact undermine and explode both the Kantian philosophy 
itself, and the metaphysical absolutisms which had depended 
upon it. But to demolisb the Kantian philosophy was not to 
remove the· indubitable fact which Kant's philosophy had en­
deavored to explain. This indubitable fact is the theoretical or 
systematic character of scientific knowledge. Science proceeds 
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from the diverse and chaotic dat3, provided by perception to 
organized and unified theories, such as those elaborated by 
mathematical physics. Mathematical theory is the chief agency 
facilitating this organization and unification of natural knowl­
edge. If mathematical theory is shown to be logical theory, 
then logical theory becomes the indispensable instrument of 
science; and logic seems to provide the firm anatomy or struc­
ture of descriptive science, which builds its specific hypotheses 
upon logical theory. Nor can descriptive science advance, nor 
express itself at all, without recourse to language and logical 
system. 

If, then, the immediate consequence of the new logic was to 
invalidate absolutistic metaphysics, its more lasting effect is to 
heighten our appreciation of the rational structure of natural 
knowledge, to which Kant, in spite of his mistaken premises, 
effectively called attention. Logical positivism is the effort to 
do justice, once again, to the logical anatomy which gives to 
theoretical science such unity, such consistency, and such gen­
erality as it undoubtedly possesses. After three or four centuries 
dominated by empirical thinkers who were inclined to nominal­
ism and somewhat skeptical of theoretical knowledge, there 
now occurs a swing of the pendulum; and we enter a period 
which places emphasis upon the logical and rational character 
of knowledge, and which asks what is implied by this in­
eradicable logical structure. 

The effort to answer this question has only just begun, specu­
lation is still tentative and groping, and to attempt to predict 
its outcome would be premature. But because this newest form 
of rationalism starts from a fresh and deep insight into the 
nature of logic, viewed both in itself and in its relation to 
theoretical science, it is certain to lead to important develop­
ments, and to become the broadest approach to philosophical 
speculation in the future. Because it was initiated largely by 
thinkers influenced by Mach and Lange, and through them by 
Kant, it is not surprising that its first conclusions should be 
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positivistic in tendency. But this positivistic stage seems already 
to be approaching its close. 

The categories of science which support the superstructure 
of natural knowledge, said Kant, arise from and express the 
mind's essential function, which is to integrate human ex­
perience. We cannot, accordingly, simply attribute to external 
reality itself the structures defined by these categories. If the 
structures initially express a unity which is imposed by the 
mind upon experience, they nee;~ not define a unity in external 
reality. There is good reason, Kant said, to deny to the cate­
gories this external reference; because if we assume them to 
possess it, we are led to antinomies or self-contradictions. To­
day, the function which Kant ascribed to the categories is 
seen to be fulfilled by the faculty of logical improvisation, 
which generates symbolic systems such as mathematics; but 
because these logical systems are made at our pleasure, without 
resort to empirical verification, there seems to be no reason 
why they should describe anything external to ourselves; and 
when we do impute to them such descriptive cogency, we are 
led to nonsensical or meaningless statements which parallel the 
antinomies of pure reason discovered by Kant. This is the 
argument of the logical positivist; and it is not mistaken to see 
in it a modernized and corrected form of the Kantian criticism 
of absolutistic metaphysics. 

Like Kant, however, the logical positivist entertains a lively 
sense of the importance, the inescapability, and the self-in- ~ 
tegrity of this logical structure in knowledge, in spite of the 
difficulties which it may raise with respect to our faith in 
thoretical description. Only where experience is so integrated 
into theoretical unity, the positivist says, do we have authentic 
knowledge. The ideal or objective of science, accordingly, is 
a theoretical system which would include all experience, at 
least insofar as this is theoretically conceivable. To this ideal of 
a 1'unity of science" the logical positivist calls all intelligent 
and well-meaning men. All scientists, all scholars, ~11 educated 
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minds, he says, belong to one and the same intelligent human 
community, which is united by its allegiance to this ideal of 
unitary and integrated knowledge. This ideal and this faith 
is the answer to the skepticism and anti-intellectualism which 
the positivists see, not without good reason, to threaten science 
and civilization. In this teaching, they continue the intellectual 
tradition both of the earlier positivism and of the eighteenth­
century Enlightenment. 

But contemporary positivism does not escape, and in some of 
its conclusions it emphasizes, the skeptical implications which 
are inherent in this rejection as metaphysical doctrine of all 
final realistic statement. To perceive these implications clearly, 
we must look more closely at the positivist's conception of 
logic and of the relation of logic to fact. Some system of logic 
is implicit in every theoretical description of natural process. 
In physical description, for example, this logical element is 
largely provided by mathematical theory. Mathematical sym­
bolism enters physical science as a working tool; but it remains 
incorporated in scientific theory as a logical structure. The 
Principia Mathematica had shown that mathematical systems 
are a priori, in the sense that they rest upon arbitrary defini­
tions which state only the agreed-upon meanings of symbols, 
and neither require nor allow of empirical verification. Logical 
form seems, therefore, to constitute a nondescriptive element 
which is incorporated into every scientific description of fact. 
And the logical positivist is able to show how this logical cle­
ment can be extracted from descriptive science, and studied 
and developed independently of science (as had always been 
done, incidentally, by "pure" mathematics). The question 
arises, then, as to the relation which exists between this sep­
arable logical element in science, and the descriptive, empirical, 
or "material" element which gives to natural knowledge its 
reference to things or facts. Shall we regard the logical clement 
as extraneous to the factual knowledge of things, somewhat as 
the color of an etching may be irrelevant to what is depicted? 
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Or shall we insist that the logical element, because it is integral 
with the theoretical description, is part of the factual knowl­
edge, and therefore invested with descriptive meaning? Is 
logic, as Kant would have inquired, at once self-evident and 
descriptive? 

On this issue, the three dominant philosophical traditions 
::igain make themselves felt and arouse controversial debate. 
The realist argues for the descriptive cogency of logic, and 
affirms its power to define an objective and real structure in 
the world. He may assert that the separation of logic from the 
descriptive material of science can never be quite complete, so 
that logical theory remains a widest and most abstract descrip­
tive knowledge. The pragmatist takes a middle position. The 
logical theory, he says, is the agency or instrument used in 
problem-solutions, just as is all scientific theory; and it will 
develop and shape itself as conditioned by the matrix of con­
crete knowledge. Logic is therefore neither extraneous to the 
material facts, nor itself a statement of material fact; but it 
summarizes operations of analysis by means of which problems 
are solved. The positivist, at the other extreme position, holds 
that logical structure is separable and has been separated, and 
that its independence of the factual material to which it is 
applied, and within which it is incorporated to produce "knowl­
edge," constitutes a very real problem, which realism and 
pragmatism do not take sufficiently seriously. Contemporary 
positivism, in short-and this is its great merit-insists upon a 
fresh and thoroughgoing examination of the relationship of 
the rational element to the empirical element in knowledge; 
and it insists that this examination must start from the new 
grasp of logical form achieved in our own time. 

This inquiry was advanced by a group of men sometimes 
known as the "Vienna circle." (Mach spent his later years in 
Vienna.) In his Tractatus logico-pbilosopbicus, Wittgenstein 
pointed to certain difficulties which would seem t_o prohibit 
a realistic theory of knowledge. Every system of logic, he con-
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eluded, contains statements which refer only to linguistic 
usage, and which cannot be given meaning when we suppose 
them to refer to something in the world outside of language. 
These linguistic usages are merely conventions, necessary to 
speech but without necessary reference to what is spoken 
about. To be realistic about knowledge, therefore, is to insist 
that these arbitrary linguistic conventions constitute part of 
the structure of universal reality. Yet to suppose that human 
language can impose a law upon universal nature is surely the 
extreme of egoism. Wittgenstein argues that all metaphysical 
propositions do in fact, as Kant had taught, commit this 
egregious egoism; and he is led, therefore, to prohibit every 
sort of metaphysical speculation, and to renounce every form 
of realistic faith in the identity of scientific objects with 
"reality." He is the most positivistic member of this group. 

Rudolf Carnap, formerly of Vienna and now resident in 
America, one of the ablest students of the new logistics, at­
tempted an ambitious "reconstruction of knowledge" which 
aimed to purify science from the metaphysical residues left by 
the confusion of linguistic conventions with natural fact. The 
difficulty which faces such efforts to purify science of meta­
physical elements is the impossibility of speaking about the 
material element in knowledge without introducing the formal 
element. It is possible to abstract, and to present in symbolic 
notation, the logical forms utilized in scientific description; and 
Carnap's most beautiful analyses are devoted to this abstrac­
tion. But what remains when these forms are removed? There 
is left, the positivist assumes, only the actual material of sense­
experience itself; for science is the sheer union of logical form 
with material content. But how shall one speak of this purely 
empirical content without introducing into our description of 
it the logical forms which arc necessarily incorporated in all 
articulate speech? Carnap proposed that a material made up 
of "protocol-sentences," somewhat like the staccato phrases 
of a policeman's bare description of what he saw and heard at 
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the scene of a crime, might do service here. But it is evident that 
even the barest description of empirical fact must contain not 
only logical structure, but a good deal of everyday opinion or 
scientific hypothesis. There is no direct way of stating what is 
left in natural knowledge, when all theoretical form is taken 
away. The logical form and the empirical content of knowl­
edge are not simply glued together, it is evident, in natural 
knowledge. It is upon the false supposition that the two ele­
ments are so simply related that logical positivism breaks down. 

Already, however, the thinkers in this group are attempting 
new approaches to the problem of the relationship of logic to 
fact. Any scientific or other description of fact ( or, for that 
matter, any fantasy) is the rendition into communicable lan­
guage of something which is not language. We may, therefore, 
study language itself, and especially scientific language, as a 
sort of medium in which knowledge occurs. Much as the 
geometry of space enters into every material configuration 
existing in space, so the pattern of language will enter into 
every verbal description. We may turn, therefore, to a study 
of language-pattern, and discover in this way the linguistic 
structure which is incorporated in all explicit knowledge. This 
structure can be isolated, and reveals itself to be constituted 
of several elements. First, there is syntax, of which we learn 
something at school in our study of grammar. But school gram­
mar is peculiar to one language, and we need a universal 
grammar. We possess this in the highly developed grammar 
or syntax of scientific language. The propositions which make 
up syntax consist wholly of statements about symbols and 
their relations. They refer to nothing outside of language. 
Thus a syntactical system can be elaborated which has no 
meaning in the ordinary sense, because it refers to nothing out­
side of itself; yet it is precisely definable and completely in­
telligible. All pure mathematics, e.g. algebra, is such syntax. 
Syntactical systems can be given descriptive meanings by _a 
process of interpretation. We first elaborate a purely algebraic 



S2 o CHAPTER 2 5 

syntax, and then we agree that certain of its symbols shall refer 
to the actual properties of the space about us; and now the 
syntax is transformed into a system of descriptive geometry. 
There will always be withm syntax, however, certain logical 
statements which refer only to words or symbols, and which 
cannot be given an intelligible material interpretation. As these 
statements are carried into the interpretation, we cannot say 
that a descriptive theory is wholly intelligible as a statement of 
material fact. . 

But the logician further distinguishes in language certain 
elements which he calls semantic, having to do with the rela­
tions of symbols to the things spoken about. And he finds still 
other relationships, which he calls pragmatic, which have to do 
with the relation of words to their speakers or hearers. All of 
these sorts of relationship, of words to words (syntax), of 
words to things (semantics), and of words to the users of 
words (pragmatics), may enter into the meaning of a word. 
This kind of linguistic analysis promises interesting results, 
some of which may have significance for philosophy; and it 
suggests a development which will combine the positivistic, 
realistic, and pragmatic theories of knowledge. 

Logical positivism seems to be developing, therefore, into a 
broad study which seeks to establish no particular set of 
philosophical tenets, but which is chiefly characterized by its 
new approach to new problems. This approach is opened by 
the new and increasingly clear understanding of the role played 
by logic or language in human cognition. Partly because of 
their Kantian antecedents, in the writer's opinion, this group of 
thinkers excels in its perception of the philosophical significance 
of the recent revolution in logic. It is true, as the empiricist and 
pragmatist insist, that logic has grown up within science, and 
developed with the growth of natural knowledge; yet it is also 
true, as the realist insists, that logical terms have some sort of 
meaning in their own right. The movement we have called 
"logical positivism" would overlap these two opposed views. 
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It constitutes really a new and corrected rationalism. It agrees 
with the empiricist that logical study only abstracts the formal 
structure of empirical knowledge; yet it also agrees with the 
realist and rationalist, who holds that logical or rational form 
constitutes something which regulates and conditions knowl­
edge, and which is not to be identified with the empirical con­
tent of knowledge. This movement raises again, in short, the 
issue which has long divided thinkers into the opposed camps 
of rationalism and empiricism; and it does this with the inten­
tion and the promise of reconciling their differences. 

As yet, the proponents of this new and empirical rationalism 
are still somewhat uncertain of their way. They are embarrassed 
by their antecedent tradition, namely the nineteenth-century 
positivism which stoutly rejected all final "metaphysical" state­
ment. They do not see that their clarification of the nature 
and function of logic may rid metaphysics of its terrors, by 
leaving wholly free and unconditioned the progress of em­
pirical hypothesis. In our concluding chapters we will develop 
this possibility. Here we are concerned only ro estimate and 
do justice to the important insight of logical positivism. This 
movement again makes clearly evident the a priori and formal 
element which abides in all theoretical knowledge, and indeed 
in all explicit description that makes use of language. Syntax, 
grammar, "the word" are always with us; and to use language 
is to affirm certain presuppositions of language, which impose 
themselves in this way upon all thought. 

So we are brought back after a full circle to the point where 
philosophy began in Greek antiqui~y. '.'l~ the beginning ~as 
the Loa-os"-there is no thought which is independent of logic. 
How sl1all we explain, what shall we deduce from this ubiquity 
of logical form? Shall we say that the dependence of rho~g~t 
upon logic is the Achilles' heel of thought, because logic is 
merely verbal convention, just language, an arbitrary an? sub­
jective structure peculiar to man and human n~ture? This w_ay 
leads to skepticism. Or shall we say that nature itself finds v01ce 



522 CHAPTER 25 

in human speech, that the logic of science is the logic of nature 
itself, and that in our recognition of logical form we lay hands 
upon the eternal anatomy of the world? This way, Parmenides 
said, leads to truth. And we shall find that we can agree with 
him, and do so without sharing his distrust of the senses and 
empirical fact. Logic in its application to fact, it can be shown 
today, is the servant and protector of empirical truth, and not 
its master. 
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2 6 THE SIGNIFICANCE 

OF THIS HISTORY 

"W HAVE COMPLETED OUR SURVEY OF SOME 

twenty-five centuries of intellectual effort. \Ve may 
now digest this study by drawing its consequences for present 
thought. What light does this history cast upon contemporary 
fact? 

First, let us look back once more upon man's intellectual 
evolution in order to grasp its major theme and its controlling 
direction. This retrospect will tell us where man stands today, 
after twenty-five centuries of pondering upon himself and 
the world, and how he states his problem. This we do in the 
present chapter. In the following chapters, we will see how he 
is compelled to solve the problem so stated, and allowed to 
arrive, at last, at philosophical truth. 

The major theme of intellectual history has been man's 
progress to a free science supporting a free government. The 
outcome of this evolution is a society both intellectually and 
politically emancipated. We need two words to indicate this 
liberty, and we necessarily think of the movements, toward in­
tellectual freedom and toward political liberty, in some separa­
tion from each other. Yet they are truly one movement, seen 
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in two of its aspects. We could not say that tvery scientist 
has been a political liberal, nor that every political advance has 
consciously premised itself upon science. But on the whole, 
scientific and political progress have supported and stimulated 
each other. Together they have defined and propagated the 
sanity which is liberalism in thought and conduct. 

It is still convenient to divide the evolution of western 
civilization into three epochs, ancient, medieval, and modern. 
In some respects, the modern period does return to the intel­
lectual ideals of antiquity. It again pursues a theoretical science, 
and establishes a constitutional form of government. But mod­
em civilization is more different from antiquity than like it. 
Antiquity was rationalistic in its science and conservative in its 
politics. Modern society is empirical in its science and progres­
sive in its moral and political practice. Modern thought has 
recovered and absorbed ancient thought, but has subjected it 
to relentless criticism. This radical difference between modern 
and ancient society has its cause and explanation in the medieval 
centuries. 

When we say that the science of antiquity was rationalistic, 
we mean that science was then conceived to possess a core of 
absolute axioms, which supposedly were known to the reason 
independently of experience. This core of axioms was science 
net. Science gross contained in addition the many applications 
of this rational truth to particular fact. The human reason pro­
vided science, the animal senses provided the material which 
was to be scientifically understood. And when we say that 
modern science is empirical, we mean that science is now con­
ceived to consist of all of the generalizations which may be 
garnered from sensed fact. These generalizations may be 
woven together into organized theories; but the theories remain 
summaries of experienced fact, they are not regarded as rational 
and absolute truths. Whereas Greek science made rationally 
intuited principles the test of truth, modern science makes 
observed fact the test of truth. In this respect, the modem intel-
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lect inverts the Greek intellect. It proceeds upward from fact 
to theory, whereas the Greek intellect descended from theory 
to facts. 

Similarly, in the political sphere, Greek government subordi­
nated the individual to the law, whereas modern government 
subordinates law to the individual. There was certainly fre­
quent revolt among the Greeks against this legalistic subjection 
of the individual, just as today there are movements which 
would make the individual again subject to absolute govern­
ment. We are speaking, of course, only of the largest, most 
definitive features of modernity and antiquity; and these rather 
strikingly contrast. Modern man, in accepting from Greece 
the instrument of theoretical analysis, has used it to generate 
a progressive empirical science, whereas the Greeks used it to 
perpetuate a dogmatic rational science. Modern man, in ac­
cepting from Greece the instrument of constitutional govern­
ment, has made it the servant of social and legal progress, 
whereas the Greeks made it an agency of conservatism and 
reaction. 

This, chiefly, is what we have to learn: How and why does 
modern theoreticism escape from the limitations of Greek 
theoreticism, and how does modern constitutionalism escape 
from the legalism and conservatism of Greek constitutionalism? 
If these two questions are not confidently and clearly answered 
today, it is because we do not see that they are really one 
question, the two parts of which must be satisfied by one and 
the same answer. In the following chapter we will present an 
answer, not without confidence and we hope with clarity. In 
this chapter, our purpose must be to sec just how, today, the 
question must be stated, so that it may find an intelligible 
answer. 

It is clear, to begin with, that we must escape from the 
Greek error which made liberty incompatible with progress. 
When we first meet the ancient Greeks, historically speaking, 
they already possess free government. Some centuries earlier 
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they had deposed their kings and made the law their governor, 
with themselves the executors of the law. They were aware 
that their political liberty distinguished them from the "bar­
barian" peoples about them, who still submitted to the personal 
despotism the Greeks have taught us to call "tyranny." Yet 
these tyrannies finally destroyed Greek freedom; and it is 
significant that the downfall of Greek liberty was due not to 
military defeat, but to certain internal weaknesses in Greek 
society. The Greeks could defeat imperial Persia; and they 
would have similarly repelled every invader, if they had not 
been destroyed from within by disunity and internecine strife. 
What defeated them was their failure to make their free 
and constitutional government the agency of political prog­
ress. 

The rise and expansion of imperial Persia was not merely a 
military threat to the Greek cities. It was also a moral threat. 
There were those within the Greek cities who spontaneously 
prostrated themselves before that imperial might, and counseled 
their fell ow citizens not to attempt resistance, but to appease 
and ally themselves with the irresistible invader. It required a 
loyalty religious in its intensity and almost fanatical in its 
courage to defy that advancing Persian tide. So the Greek 
leaders called upon their peoples for a religious faith in their 
institutions; and to establish or confirm them in their faith, the 
Greek statesman became a thinker, a scientist and philosopher. 
He taught the Greeks that in defending their constitutional 
governments they only did what true religion required of them. 
The whole cosmos, he argued, is a constitutional polity, ruled 
by a divine and universal law. In all of its motions, the cosmos 
manifests this eternal and immutable law. And to establish this 
religious truth, the Greek thinker created a natural science 
moving from observable fact to a theoretical knowledge of 
that cosmic structure which, he said, is natural and divine law. 
The Logos, he taught, is the true God. The civic constitution 
is the Logos in its human context, and loyalty to constitutional 
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law is therefore a religious duty. Law is the responsibility 
which is allotted to all things, and which :finally is authoritative 
over all things. 

Thus arose theoretical science, a quest for the enduring 
structure which inheres in the diversity and change of ob­
servable occurrence. Historically speaking, mttural science 
emerged as a by-product of Greek government, in a somewhat 
anthropomorphic interpretation of natural structure by way of 
its analogy with the Greek constitution. And we shall find that 
natural science is still and forever the child of political faith, 
and that it collapses as soon as it forgets its living source in 
moral and political truth. 

This new faith-for such it really was-finally established 
itself in that world, but not without arousing opposition which 
succeeded in seriously impairing its form and import. The new 
science outraged the orthodox, who would have new wine only 
in old bottles, and who were faithful still to the Homeric 
pantheon of anthropomorphic deities. These orthodox people 
wished to be politically free, yet to remain morally and intel­
lectually subject to a monarchical deity and his feudal retinue 
of lesser gods. The new faith also challenged, of course, all 
those who openly or secretly admired imperial tyranny, and 
who plotted to overthrow their civic constitutions and to estab­
lish tyrannies or sub-tyrannies in their place. But it must also 
have offended some progressives who saw the necessity of 
adapting Greek law to changing conditions, and who therefore 
feared this analogy between civic law and the eternal constitu­
tion of nature. 

Opposition to the new science appeared in the persecution 
by established authorities of leading scientists; and criticism be­
came vocal in the sophists, pilloried by Plato. These men taught, 
as do our sophists still, that society is not ruled by any external, 
transcendent, moral, or divine compulsion, but is observably 
controlled by forces internal to society, forces generated and 
exercised by ambitious individuals and social groups. Politics is 
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always pressure-politics. A successful faction imposes its will 
upon society, and claims for its legislative acts a moral or re­
lig!ous_ sanctity which does not invest them, its actual authority 
bemg JUSt sheer power. Law, they concluded, is only conven­
tion, a usage or imposition without real authority. Justice is 
the rule of the stronger; and the stronger may be the unscrupu­
lcms but skilful tyrant, the self-willed but able oligarchy, or 
the majority, individually weak but strong in their number. 
And the sophist was perhaps more willing than his opponent 
to put his thesis to the test of observable fact. Look at nature, 
he said, and you will see everywhere the rule of the stronger, 
the survival of the fittest, and the extermination of the weak. 
Nature is war, society is war, peace is a truce or a temporary 
balance of powers. There is no moral foundation for govern­
ment because there is no moral law in nature-unless we give 
the name of moral law to this natural propriety by which the 
strong compels the weak. But in truth, according to the sophist, 
nature knows no law. Science has no authority. Only power 
has authority. 

The Greek thinker, struggling to meet and defeat this 
sophistry, never perceived its full strength. Failing to distin­
guish the half-truth which lends it plausibility, he failed to 
detect clearly its error. The half-truth in sophistry, Greek or 
modern, is its recognition that power lies in individual things­
and ultimately only there. The sophistic error was to deduce 
from this correct premise the mistaken conclusion that the 
power of the individual precludes moral law and civic justice. 
The Greek thinker, in his effort to combat the sophistic error, 
threw out both the error and the truth. Convinced of the 
cogency of his science, he now examined that science more 
intently, to discover wherein lay its generative insight. What he 
discovered was the theoretical form of science, which gives to 
science its unity, its stability, and whatever else distinguishes 
it from casual opinion. The error of the sophist, Parmenides 
decided, is that he trusts his senses. He sees individual things, 
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and so he believes that individual things are real. If they were 
real, Parmenides conceded, all that the sophist concludes would 
follow. In this case, there could be no absolute science, disclos­
ing an eternal law. Each man would have his individual per­
spective on nature, and his conclusions would be true only for 
himself. Yet science is equally cogent for all men. In science 
we transcend individual difference to share a single, common 
truth. How is this possible? Because in science we do not func­
tion as individuals, reacting to individuals. We react as rational 
beings, or rather as rational Being. As reasoning and reasonable 
beings, we humans are an unindividuated One. Similarly, in 
the Object which reason knows, all individuality and difference 
vanish. We know the One, the Absolute, which is what science 
defines in its absolute and unitary theory. Even the difference 
between subject and object vanishes, and the knower becomes 
identical with what is known. We know the One because we 
are the One. Reason, completed, is mystical identity. 

In this way, to combat sophistry and skepticism, natural 
science was transfo1med into rationalistic metaphysics. This 
was a mortal blow to science, which lives only as a continual 
progress, absorbing ever more particular fact into its empirical 
generalizations and its growing theories. A universalistic meta­
physics cannot progress. What it presents is presented as the 
infallible intuition of a single, self-identical reason, apprehen­
sive of a single, self-identical Being. And what is the value of 
a "science" which, confronted with the evidence of particular 
fact, turns aside saying, "Mere sense-illusion"! How should 
we apply such "science," or test it, or communicate it? \Vhat 
Parmenides really did, of course, is what every later meta­
physician has done. He took the science of its day as it came 
from the scientific observer; he abstracted its widest and most 
general statements by means of logical analysis; and then, mis­
taking this logical analysis of what is known for the empirical 
discovery which is science, he announced that his abstract con­
clusions are established by a rational intuition, and that even in 
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their near-emptiness they depict the concrete substance of 
truth. 

Plato made a valiant attempt to correct this Parmenidean 
metaphysics by compromising with the sophistic irrationalism. 
With Parmenides he agreed that the reason apprehends the 
eternal One; but natural science, he said, arises when this ra­
tional intuition is applied to the changing and particularized 
world of things. Science is thus the rediscovery of eternal and 
universal form in the sensed particular changes of nature. This 
theory of knowledge, Plato sometimes implied, requires a 
dualistic view of nature, which is properly conceived as being 
compounded of two sorts of being. One is the immutable 
Form, which Plato called "Being''; the other is motion itself, 
called by t>lato "nonbeing." In this Platonic dualism, the senses 
are allowed to provide the material of existent fact, in which 
the Being apprehended by reason is variously, incompletely, 
and transiently manifested. So sensory knowledge and em­
pirical science are not sheer illusion, but a confused and im­
perfect version of rational knowledge. 

Plato seemed to have saved the Greek faith in the "intellect," 
, i.e. in theoretical reason. He turned back the tide of overt 

skepticism, which did not rally again for two thousand years. 
Because this Greek metaphysics also defined eternal Being as 
divine and Good, it saved also the profounder Greek faith in 
the identity of intellectual and moral truth. The reason, intuit- · 
ing the Being which is the origin of all intelligible structure 
in the world, discovers those true forms which are the proper 
destinies or ends of natural motions. Everything seeks to mani­
fest its true form; and since these forms are all reciprocally ad­
justed, as aspects of the one Being, this effort of things to 
realize their forms sust1ins the vast and eternal economy of 
nature. 

But if Greek metaphysics saved the letter of intellectual and 
moral faith, it did not save natural science, which is the foil 
confession of this faith. It allowed the senses to illustrate the 
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sublime truth known to the reason; but it did not allow the 
senses to generate knowledge, nor to confirm or disprove the 
edicts of reason. For two thousand years, accordingly, natural 
science languished; and it was supposed, except in a few ob­
scure corners, that reason had spoken its piece in Greek meta­
physics, which needed henceforth only to be memorized. 

This failure of Greek science, which after two short centuries 
of rapid progress was paralyzed into Greek metaphysics, is 
related to the political failure of Greece. Natural science had 
arisen and developed as an extension of the faith of the Greeks 
in their political achievement. Because the Greeks identified 
their constitutions with the detailed usage or law of their par­
ticular city-state, they could not conceive of a Greek liberty 
which was not committed to the sovereignty of the city-state, 
and to the preservation of every jot and tittle of its law. Yet the 
Greeks were now surrounded by great and powerful neighbors, 
and the prime condition of their independence was a merger of 
the city-states into a Greek nation. Their failure to confederate 
was their doom; and the tragic struggle between those who 
treasured local independence as the substance of liberty, and 
the progressives who fought for local readjustments ,vith too 
little care for justice and its preservation, destroyed the politi­
cal faith of Greece. When Plato came to maturity, the doom 
of Athens was written on the wall; and so, renouncing a politi­
cal career, Plato turned to a metaphysical idealism that made 
justice a regulatory idea, a faith which might influence and 
ameliorate the course of human injustice, but which could 
never be realized, except perhaps by a miracle, in the actualities 
of government. 

And so, except for minor amendments, the Greek testament 
stood. There is a truth, it said, accessible to the reason; but 
this truth defines an object not of this world, although what is 
intelligible in this world is so in virtue of that transcendental 
truth. There is a Good, it said; but that, too, is not of this world, 
although it is the measure of all natural goodness. The profound 
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pessimism investing pagan civilization, which evinced itself 
in a nostalgia for the remote and golden past, finally possessed 
itself of the Greek spirit in this otherworldly, transcendental 
Platonism. The later Greeks, in particular the Stoics, no longer 
distinguished ideal justice from universal cosmic law; and this 
had the advantage of detaching the concept of justice from 
the city-state, to make it the concept of a universal moral law, 
antecedent to all government and independent of it. But the 
"blessed city of God" of the Stoics, although it contained all 
who acknowledged its moral government, was still an invisible 
realm, not to be sought in political actualities. Greek meta­
physics was the consolation of a clef eated and conquered peo­
ple, who magnified their dream of a justice they could no longer 
hope to possess. 

This consolatory metaphysical dream became philosophy, 
became even "science," and remained this for two millennia. 
No wonder that under later antiquity a rebellion moved against 
the Greek formalism that had become so unrealistic. Christian­
ity made this rebellion vocal and effective, when it turned 
from theoretical to religious symbolism, in order to announce 
its optimistic gospel of salvation come to earth. 

Greek metaphysics seemed to weather this storm of religious 
revolution. It emerged again in Christian theology and in a 
scholastic philosophy auxiliary to theology. Early Christianity 
had looked beyond the law to prophetic revelation, beyond the 
state to the congregation united by caritas or love, and beyond 
cosmic structure to the creative power which fashioned struc­
ture even in creating matter. But Greek legalism restored itself 
'in a feudal ecclesiasticism, Greek formalism restored itself in 
a Platonic theology. Finally, however, in the Reformation and 
its consequences, the Christian revolution against pagan thought 
was consummated, to produce the science, the political theory 
and practice, and the emancipated society of the modern world. 

There was really but one reform, one rebirth, one revolt, 
ushering in this modem world. It was the revolt which trans-
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f erred authority of every sort from institutions to individuals; 
and this required the transformation of every human institu­
tion, however humble, however august. It transformed the 
family, the school, the church, the trade and profession, the 
social economy, the state, the creed, science and philosophy, 
the human intellect, even the human heart and soul. Let us not 
pretend that modern civilization is comparable with anything 
that went before, that it is to be judged by the same norms, 
esteemed for the same values, subjected to the same necessities. 
It is a new world created and inhabited by a new man. The 
new world is a revolutionary world-it has made revolution 
the peaceful order of its progress. The old world conserved 
institutions. The new world makes institutio!1s the instruments 
of human progress, creating them at need. 

First to be transformed was the church, which became the 
free or non-authoritarian congregation. In these independent 
but self-disciplined congregations, modem man first appropri­
ated and exercised authority. In them was first established the 
characteristic practice of modern society, that of free govern­
ment. Modern society is the reformed congregation writ large, 
writ into all humanity, writ into all space. For the transforma­
tion of the church required, even as it intended, the transforma­
tion of all else. Next to be reformed was the state, which had 
usurped the authority let fall by the church, and now in the 
person of the secular monarch presumed to regulate religion. 
The first political revolution struck down this royal thief. The 
free congregations rebelled-let this history for once be truly 
spoken-the free congregations rebelled, and established a 
republican Commonwealth which was not so short-lived nor 
so soon forgotten but that it fathered modern government. 
From that first political revolution there proceeded the move­
ment to modern democracy. It proceeded primarily on the 
American continent, but with occasional repercussions else­
where. Three centuries of continuous change, peaceful or 
violent, reconstructed society upon a new basis. That basis is 
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the sovereign person. Authority is inalienably invested in the 
individual, and it is invested there because it is in the individual 
person, and only there and always there, that moral responsi­
bility resides. This basis of individual authority is the founda­
tion of the new man who is the modern world. 

The first English revolution established the supremacy of 
the law over its executive officers. It did this by arraigning 
and executing Charles I for treason against the realm. But how 
should the sovereignty of the individual and his supremacy 
above the law be established? John Locke attempted this, using 
as his theoretical basis the concept of natural rights. By natural 
and divine law, he said, the individual is invested with inalien­
able authority. Only in the moral individual is authority to be 
found; and all other authority is consequently derivative, rev­
ocable, loaned. All final responsibility lies in the individuals 
who constitute "the people." 

This theoretical justification of democratic justice, con­
vincing in its day, became a source of intellectual and moral 
confusion when, half a century after Locke, the concept of 
natural law was apparently overthrown by David Hume. We 
discover, Hume showed, no natural necessity in the world. We 
discover only uniformities of behavior. So far as we know, 
nothing in nature is compelled, regulated, or subjected to any 
legal or moral necessity. Things move as they are determined 
to move by their individual natures; and scientific formulas 
only register the ways in which they spontaneously behave. 

If there is no natural law, what are "natural rights" invested 
by "natural law"? Political theorists have increasingly sub­
scribed to the conclusion that criticism of natural law must 
carry down with it the concept of natural rights. As the im­
plications of Hume's criticism were grasped, it was felt that 
democracy lacked adequate theoretical foundation; and mod .. 
ern political science has steadily gravitated toward Greek 
sophistry. Rights can be derived, it begins to be believed, from 
the actual needs, the shrrting movements, the changing condi-
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tions of society. The source of all rights is society itself. The 
individual derives his rights from his membership in society; 
he has no individual rights, and seldom has he individual powers. 
Look about and see for yourself-where does the individual 
enjoy powers? He enjoys powers only as he is identified 
with some irresistibl~ social movement, only where his indi­
vidual power becomes a drop in the momentous current, only 
where he goes with and does not breast the tide that is de­
termined by prevailing conditions. And it is only where his 
small powers are so identified with those large powers, which 
in their sweep possess themselves of government and thus make 
themselves authoritative, that his powers become "rights." 
"Right" is power enthroned and able to exert authority. 
"Right" is might. 

To secure the political rights of the individual, modern 
society established a fundamental law in the democratic con­
stitution. The intention of the constitution is to secure political 
authority to the individual. A democratic constitution is one 
which establishes the political mechanisms needed to implement 
individual authority in government, and to prohibit whatever 
might usurp that authority. But what if constitutional restric­
tions upon government should seem to oppose the tide of social 
movement, which seeks to translate its pressures into legislation 
and executive command? Must not the constitution be made 
completely plastic to actual need, present condition, prevailing 
opinion? Should there be limits to what a duly elected govern­
ment may do? Does not every such limit flout the will of the 
people, and subordinate public interest to private interest? 

This is the dilemma, making private interests and public inter­
ests seem to be incompatible, to which we, like the Greeks, 
have come. The dilemma is aggravated by the mistaken sup­
position that individual rights derive from natural law, so that 
if natural law is a :fiction, individual rights arc :fictions too. Yet 
how should individual rights, which are powers inalienably 
pertaining to individuals, be derived from anything whatso-
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ever? "Natural rights" means underived and absolute powers. 
The concept of natural law may conceivably be derived from 
the concept of individual rights-whether it can be so derived 
is a question. But neither the concept of natural rights, nor the 
actuality of natural rights, is derivable from the concept of 
natural law. What our fathers meant, when they used the 
familiar verbiage of natural law to establish natural rights, was 
that the existence of individual rights is an absolute and non­
debatable axiom. The individual is defined as the possessor of 
inalienable rights. 

We are now beginning to see how the problem facing 
modern society must be stated. We must ask: How does one 
establish this principle of individual natural rights? The 
founders of modem government believed the principle to be 
a rational intuition, self-evident and infallible. They placed it 
beyond debate, exactly as we place beyond debate the truth 
that one and one are two. Yet we see that it cannot literally be 
placed beyond dispute. It is even now disputed; and there seems 
to be some evidence, provided by a scientific and empirical 
study of social process, against its truth. Can this evidence be 
outweighed? Or, even better, can it be analyzed, and discov­
ered not to disprove, but to confirm more surely than ever, 
the principle of individual rights upon which modern justice 
has established itself? 

It can be analyzed and shown to confirm the democratic 
principle. But to do this, we must undertake an analysis which 
goes deeper than what is ordinarily called scientific analysis. 
We must undertake philosophical analysis that probes to a truth 
which is implicitly obeyed and applied by all science, and 
which is indeed generative of science. We have to penetrate 
to philosophical truth. Our motive in seeking this truth is 
political-we wish to assure ourselves of the righteousness of 
democratic government. But we find that philosophical truth 
also conditions our faith in science. Democratic theory or prac­
tice, we :find, is not subject to criticism upon any ground of 
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scientific evidence. The reason is that the generative principle 
of democracy, and the presupposition upon which is estab­
lished all scientific truth, are one and the same. Consequently, 
to accept scientific evidence and subscribe to scientific truth 
is to stand upon the principle of democratic justice. The prin­
ciple of natural rights, that is to say, is not merely a political 
principle, nor is it merely a moral principle. It is the absolute 
principle supporting all knowledge, scientific as well as politi­
cal and moral. 

When David Hume discredited the conception of universal 
necessity, which is what is usually meant by "natural law," he 
did not discredit, but on the contrary he confirmed, the faith of 
science and of common sense that things react upon one 
another according to their individual natures. This is the con­
viction which supports all scientific inquiry into nature, and 
apart from which no intelligence of any sort is possible. It is 
also the implicit presupposition of Burne's criticism of uni­
versal necessity. It is because things are determined to react 
according to their own individual character that they cannot 
be bound by any universal necessity. Yet the scientist must also 
assume the amenability of particular fact to theoretical descrip­
tion; and this seems to imply some basic compatibility between 
individual things and general principles. 

Now this last assumption, which seems necessary to science, 
precipitates the same sort of dilemma as that noted earlier in 
our consideration of political theory. We say that the individ­
ual is free, that he is the source of all government; and yet we 
limit the political action of the individual by a constitution 
which requires or prohibits certain types of behavior. Similarly 
we say that science must abide by the evidence of particular 
fact, and may not dictate to particular fact. Yet we also say 
that particular fact must be amenable to theoretical description 
-that the facts must conform to some theory. This demand 
that fact shall be amenable to theoretical formulation is en­
forced by the use of logic. The scientist requires all particular 
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fact to submit to the necessities of logic, such submission being 
the necessary and sufficient condition of the theoretical formu­
lation of fact in science. But how, on the showing of Hume 
that we find no necessity in nature, do we justify this seeming 
assumption that nature is subject to logical necessity? Is not 
this predication to nature of logical conformity just a con­
venient fiction? What evidence is there that nature is somehow 
inherently logical? How do we harmonize this rational de­
mand, that particular fact shall always conform to some theory, 
with our empirical insistence that particular fact may be any­
thing we observe it to be? 

Modern civilization seems to stand rooted in paradox. The 
individual, we say, is sovereign; yet he is, of course, bound by 
a constitution which prescribes and limits the exercise of his 
sovereignty. Particular fact, we say, is the source and criterion 
of true theory, even as the individual is the source and the 
criterion of just law; yet particular fact may not transgress the 
requirements of logic, nor reject the conditions of its theoret­
ical comprehension by the scientist. The constitution still limits 
individual freedom, logic still limits hypothesis and fact. We 
live in self-contradiction, holding the individual to be at once 
free yet bound, holding particular fact to be and not to be the 
sole criterion of truth. 

Might we not say that this self-contradiction has worked 
well, and justified itself in practice? Has not the democratic 
constitution supported a century and a half of liberal and 
progressive legislation? Has not the logical constitution of 
science permitted the fullest accommodation of theoretical 
hypothesis to particular and observed occurrence? Why 
worry? Why not accept, as a mystery which somehow sup­
ports all that is intelligible and good, this self-contradiction at 
the root of science and society? 

Because this paradox which has underlain modern theory 
and practice is today the source of intellec~u~l.' ~ora~ and 
political confusion, to a degree that threatens c1v1hzat1on itself. 
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This self-contradiction begins to destroy us. It makes our scien­
tists skeptics, it blinds us in our pursuit of justice. It undermines 
moral and intellectual faith; and when faith is gone, hope and 
purpose are gone too. But further, we are vaguely aware that 
to solve this problem and to remove the paradox will be to 

reach insight wider and more profound than any wisdom of the 
past. 

All that is of importance in modern thought has centered 
itself upon this problem. First, in the thirteenth century, there 
sprang up the nominalists who established modern science upon 
the principle that only individual being is real. They evaded 
the problem of theoretical knowledge by saying that general 
ideas are in the mind only. They did not ask by what mirac­
ulous and inscrutable power science is able to defer at once, 
in one and the same genuflection so to speak, to universal logic 
and to particular fact. 

Descartes took the problem more seriously. The true logic of 
science, he believed, is mathematical theory. \Nhy does mathe­
matical theory always and without residue apply to particular 
fact? Why should fact always accommodate itself to mathe­
matical description? Because, he answered, mathematical struc­
ture is the real, eternal, and universal structure of nature. God 
created material nature, giving to it just that structure; and he 
also created man, endowing him with the mathematical reason 
which is competent to cognize that structure in particular 
things. Do not question the inscrutable will of God, advised 
Descartes. Do not ask how you came by your rational intuition, 
your science. Use your reason, extend it in scientific applica­
tion, and apply it to better your world. 

But Newton invalidated this Cartesian rationalism when he 
established the empirical principle of gravitation. Hume there­
upon challenged all rationalism. Every natural or descriptive 
principle, he showed, is like the gravitational principle in that 
it is an empirical generalization inferred from observed par­
ticulars. Reason tells us nothing of universal and eternal struc-
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ture. Our best reason is our most comprehensive summary of 
particular facts. 

There is no doubt of the truth of Burne's contention and no 
' def ense against his critical polemic. Yet if his truth were the 

whole truth, there would be possible no distinction between 
human science and animal cognition. The higher animals whose 
sensory faculties most resemble our own should also be physi­
cists and chemists, and speculate concerning canine or other 
freedom. What Hume neglected was the agency in science of 
language, with all that language implies. He overlooked the 
cognitive interest, and did not appreciate the logical instru­
mentalities which this interest has generated. 

So Kant attempted to correct Burne's error without sacrifice 
of Burne's truth. Science, he said, is the effort of the cognitive 
will to unify experience. It brings to this task the agencies 
which are reason. These are internal to mind; and we may take 
note of them in the explicit and necessary axioms, e.g. those of 
mathematics, which are basic to all description. Science is com­
pounded on the one hand of contingent and particular fact, but 
on the other hand of the rational forms which bring this mate­
rial into theoretical system. But on what evidence do we 
believe that this imposition of mental forms produces a science 
truly descriptive of external reality? There is no evidence, Kant 
concluded. We cannot suppose that science describes reality as 
it is in itself. The world described by science is a phenomenal 
world; it is appearance, not reality. The true or noumenal 
reality is known to us only in moral judgment. This is imme­
diate, final, and absolute; but it grasps only the particular situa­
tion regulated by the moral act. Kant did justice to the rational 
clement in science, but only at the sacrifice of our faith in the 
power of science to describe reality. 

There followed the metaphysicians, who made Kant's failure 
to establish scientific truth their excuse for a return to dog­
matism. Hume and Kant have shown, they argued, that em­
pirical science reaches only phenomenal knowledge, which is 
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to say illusion. But Kant himself pointed the way to an abso­
lute rational science. If the mind necessarily imposes its formal 
requirements upon all possible experience, we may safely abide 
by its rational edicts, assured that every experience of particular 
fact will conform to these. Rejecting the checks placed by 
Kant upon "pure reason," these thinkers allowed to it an 
absolute power. They elaborated verbal systems which, in the 
absence of any empirical check, could be anything the meta­
physician pleased; and what the metaphysician usually pre­
ferred was a system which would subordinate the individual 
person to the absolute authority of the state, even as particular 
fact was systematically subordinated in his rationalistic recon­
struction. From these post-Kantian metaphysicians proceeded 
the political absolutisms which would make Europe a grave­
yard, and menace every liberty under the sun. 

Skepticism, it seemed, had conquered, first by destroying 
faith in the power of natural science to describe reality, sec­
ondly by opening the way to a metaphysical dogmatism con­
temptuous of science. We are perhaps too little aware of how 
deeply this skepticism, with its dreadful corollary in political 
and intellectual absolutism, has eaten into the modern mind. 
The absolutisms fathered by the Humian and Kantian skepti­
cism, especially that of dialectical philosophy, are widely mis­
taken for science itself. Today every schoolboy learns that the 
concepts of natural law and natural rights are fictions and 
historical curiosities; and to suggest that there still underlies all 
natural and human existence a universal and moral law is to be 
met in intellectual circles with pained and uncomprehending 
surprise. Yet what probability can we allow to the hypotheses 
of science, if we are less than certain concerning the assump­
tions upon which science proceeds in its calculations of prob­
abilities? And how shall we attempt to be just in our dealings, 
and hope to make at least some approach to justice, if we are 
dubious and confused with respect to the very distinction be­
tween what is just and what is unjust? Even to pursue scientific 
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truth or to attempt justice, we must be able to say what "truth" 
and "justice" mean. And to define these terms in such a way as 
to leave truth and justice accessible to man is to say something 
absolute and incontrovertible about this world, in which truth 
is sought and justice aspired to. What is this absolute or philo­
sophical truth which makes reasonable the pursuits of scientific 
knowledge and justice? 

We are now ready to undertake successful assault upon this 
problem, which has hitherto defeated philosophical inquiry. Its 
solution, we have learned, requires us to establish the identity 
of the empirical and logical criteria of truth, the false distinc­
tion of which has hitherto prevented the reconciliation of 
rationalism, emphasizing the logical criterion, with empiricism, 
emphasizing the criterion of fact. Science requires hypothesis 
to be at once logically self-consistent and consistent with 
observed particular fact. We need to know that, these two 
demands can both be fulfilled in a single hypothesis, and that 
the satisfaction of one demand does not preclude that of the 
other. \Vhat we shall show is that there are not two demands. 
There is in truth only one requirement, which is at once 
rational and empirical. Logic, we shall show, only implements 
the empirical requirement that hypothesis shall conform to all 
observed fact. It is the word "all" that generates logic-logic 
secures impartiality and comprehensiveness of hypothesis. The 
logical requirement is the demand that the empirical require­
ment be fully satisfied, and not satisfied only in part. The solu­
tion is as simple as that. This is the conjunction of reason and 
sense, fulfilling the moral requirement of justice or impartiality. 

So we shall bring to an end the ancient controversy between 
rationalism and empiricism, and establish at last the truthful­
ness of science and the power of the human intellect to reach a 
realistic knowledge. The controversy was not fruitless, because 
it was the necessary preparation for this reconciliation. The 
reconciliation demonstrates the simple but solemn truth, stated 
long ago by Socrates-that intelligence and righteousness are 
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one, so that all evil-doing is ignorance. Science, our impartial 
acknowledgment of fact, is the proper foundation of justice, 
our impartial acknowledgment of individual being. Science and 
justice alike are the fruits of that philosophical truth, now in 
our time at last confirmed, which asserts the identity of real 
being with individual being. 



2 7 THE ESTABLISHMENT 

OF PHILOSOPHICAL TRUTH 

IN THIS CHAPTER WE BRING THE DEVELOPMENT OF 

philosophy to a successful issue by resolving the 
problem which has defeated past thought. Science requires 
hypothesis to conform to fact, yet seems also to insist that fact 
shall conform to logical necessity. Democratic government 
affirms the sovereignty of the individual, yet seems also to 
require that the individual submit to law. Why should par­
ticular fact defer to the requirements of logic? How should a 
sovereign individual submit to law? 

There can, we intimated, be only one resolution of this 
problem. The two requirements, apparently contradictory, 
must resolve into one and the same requirement. This has 
usually been perceived, and the philosopher has attempted to 
show either that the logical and legal requirement includes 
the other (rationalism) or that the logical and legal require­
ment is not valid (empiricism). But this contempt of one or 
the other requirement led only to interminable controversy 
between opposed schools of thought. 

In modern times the problem has been beclouded by a mis­
conception common to both schools. Because it was clear that 
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philosophy, being a critical study of science, is something other 
than scientific hypothesis, it was supposed that philosophy 
must dispose over some material evidence not accessible to 
science, or at least over some method peculiarly its own. Both 
rationalists and empiricists succumbed to this error, and pro­
ceeded to elaborate those awesome "epistemologies" which 
today meet the student aspiring to philosophical truth, con­
vincing him that philosophy is something truly horrendous, 
probably surpassing understanding, and certainly not for him. 
Those "epistemologies" are really rationalistic or nonempirical 
psychologies, in which "introspection" and dogmatic assertion 
do service for observation and verification. Incidentally, they 
deliver the empiricist into the hands of his rationalistic op­
ponent, because to assert their truth is to imply the existence 
of some other sort of knowledge than empirical knowledge 
-which is just what the empirical philosopher wishes to deny. 

In truth, there is no descriptive knowledge other than em­
pirical science, and no other method than scientific method. 
The rationalist may call his dialectical method "logic," or 
the pragmatist call his psychological description of the know­
ing process "logic"; but in fact, what logic is, is no longer a 
matter of dispute; and logic certainly does not comprise a 
special method of cognition or research. On the contrary, logic 
is an aspect or part of all scientific method, which is the sole 
cognitive method. Yet this fact does not prevent us from 
studying scientific method, and determining by means of 
logical analysis just what are its implicit and universal pre­
suppositions. 

We come, then, to the nub of our problem, namely what 
is implied by scientific method itself. It begins to be under­
stood that the last forty years have witnessed a scientific rev­
olution, as radical as that by which Newton established modern 
science upon his justly famous "laws of motion," and perhaps 
as that by which Thales in ancient Ionia first set science on its 
path. But few are aware of the character of this revolution, or 
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have inquired into its philosophical implications. The inertia of 
past intellectual habit makes such inquiry difficult, even for 
those ':hose labors initiate the new conception. Usually a 
g_ene1:at10n has to pass, and another generation grow to matu­
rity m the new way of thinking, before the full implication 
of a revolutionary hypothesis is seen. 

The revolution we refer to is popularly associated with the 
name of Einstein, and properly so, although many others have 
participated in it. We may define it as a departure from cer­
tain of the principles of the "classical" science of Newton. It 
might be called the inauguration of romantic science, using 
the word "romantic" somewhat in its literary or aesthetic 
sense. 

We are not concerned here, fortunately, with the whole 
current and consequence of this revolution in physical science. 
Our concern is limited to one point, namely the implication of 
the new science for our conception of the relation between 
mathematical theory and the science of physical nature. The 
effect of the Einsteinian hypothesis is to provide a new and 
liberating insight into the relation of physical science to mathe­
matical theory. Since the time of Parmenides, i.e. the fifth 
century n.c., it had been assumed that physical hypothesis must 
defer to mathematical theory. The axioms of mathematics 
were held to be absolute self-evident truths vouched for by the 
reason itself. We must agree that these axioms seemed self­
evident; and prior to Einstein there had been established no 
instance calling into question their exact applicability to nature. 
Plato, it is true, allowed that nature, because of its material 
element, might fall short of exact conformity to mathematical 
necessity; but Descartes and the modems were more strict, 
and required the exact conformity of observable fact to mathe­
matical principles. It is this uncompromising rigor of modern 
science that has led to the correction of its ancient error. 

Until our own century, then, mathematical rationalism 
seemed invulnerable. Mathematical axioms seemed rational and 
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self-evident, and nature everywhere bore them out. This pre­
cluded any forthright empiricism, since it is clear that if the 
axioms of mathematics necessarily apply to nature, many other 
rational axioms may be similarly applicable. Science would 
stand rooted in an absolute rational knowledge, and the only 
question would be how far such absolute knowledge extends, 
and whether it might not replace empirical science altogether. 
Kant tried to circumscribe the :field of rational knowledge, 
in order to enlarge the role of empirical inquiry; but such cir­
cumscription is of necessity arbitrary-who shall decide 
whether a truth is or is not "self-evident"? Kant was com­
pelled to call "self-evident and a priori" the basic definitions of 
physical matter; and because his distinction of self-evident 
principles from material hypotheses :finally involved him in 
skeptical phenomenalism, his successors enlarged the sphere of 
"self-evidence" to include all the more basic concepts of 
science. This would imply that introspection, not observation 
and hypothesis, is the correct scientific method. 

Mathematics has always included two intimately associated 
but distinct theories, indicated by the names arithmetic ( with 
which belongs algebra) and geometry. The implications of the 
new science of Einstein primarily concern geometry. Since 
Euclid of Alexandria around 300 B.c. systematized Greek 
geometry, this theory had retained its basic axioms unchanged 
throughout its further development. But early in the nineteenth 
century certain European geometers subjected the Euclidean 
system to logical experiment, by asking what would happen if 
the rather dubious or mysterious axiom which defines parallel 
lines were simply ignored. The result was an astonishing ex­
plosion of Euclidean geometry into a number of non-Euclid.can 
systems, each self-consistent, yet each very different from the 
others. There was now not one geometry, but an indefinite 
number of geometries; and Hclmholz showed that these new 
geometries were really empirical hypotheses, because they were 
conceivably subject to empirical confirmation or disproof. But 
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they were strange and difficult to handle, the minute meas­
urements testing their approximation to fact were not at that 
t~mc practicable, and Euclidean geometry satisfied every scien­
tific need; therefore they were placed on the shelf of mathemat­
ical curiosities. However, even the construction of these new 
geometrics was disproof of Kant's contention that Euclidean 
geometry rests on a priori synthetic principles; for the new 
gcomctncs rest equally upon "self-evident principles," identical 
with those of the old geometry; and the several geometries, 
new and old, cannot all be true. 

This conclusion was empirically confirmed early in this 
century when Einstein and his successors revived the non­
Euclidean geometries, using them as alternative and divergent 
hypotheses in the description of physical fact. It was found 
that Euclidean geometry sufficiently defines physical motion 
only in certain limited cases; and the physicist in his most 
general hypotheses now creates his geometry to order, in the 
light of empirical fact. Geometry, in short, is henceforth physi­
cal hypothesis, not rational intuition of self-evident truth. 

This removed geometry from the domain of "rational 
science"; but arithmetic remained. It could still be argued that 
arithmetical principles constitute a domain of rational knowl­
edge, necessarily applicable to all particular fact. If so, arith­
metic ,vould still provide the needed evidence that there exists 
a faculty of rational intuition, independent of and superior 
to empi1:ical hypothesis. 

That arithmetic does not comprise a science of this sort was 
shown by Russell and Whitehead, whose logical studies were 
contemporaneous with the development of the physical theory 
of relativity which so transformed geometry. These two 
thinkers invalidated Kant's contention that arithmetical prop­
ositions arc at once a priori and synthetic, which would 
mean that they are self-evident or necessary truths descriptive 
of universal nature. The Principia Matbematica' showed that 
number-theory can be reduced to, or replaced by, a system of 
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purely analytic propositions, i.e. verbal definitions. Geometry 
had been shown to belong to empirical science; and now arith­
metic was shown to comprise a system of pure logic, consisting 
of analytical definitions of symbols together with innumerable 
propositions obtained from these definitions by means of purely 
logical operations. 

These two advances, respectively in physical science and in 
logical theory, revolutionize our conception of natural knowl­
edge. There had been logic, mathematics, and empirical 
science; and, in this trilogy, the conception of mathematics, as 
a study like logic in the self-evidence of its truth, yet like 
empirical science in its power to describe nature, had im­
portantly determined the conceptions both of logic and of 
science. This trilogy suggested that knowledge is the expansion 
of a core of self-evident logical truth, first into mathematical 
truth and finally into the whole of science. It implied that 
logic is only the most abstract form, and empirical science the 
most detailed form, of a single knowledge of reality. It sug­
gested that logic and mathematics arc sciences no less descrip­
tive of fact than is empirical science, and that empirical science 
is no less rational and self-evident in its intuition than is logic. 
It perpetuated the illusion, in short, of a knowledge at once 
rational or self-evident and descriptive of fact; and such knowl­
edge \vould be absolute. 

Henceforth there is no such trilogy. There is only analytical 
logic and empirical description. Mathematics has divided down 
the middle, so to speak, arithmetic moving over into logic and 
geometry moving over into empirical science. i\forc strictly 
speaking, there is only one real or descriptive science, to wit, 
empirical science, reached by observation and hypothesis. But 
we may, by means of logical analysis, detach the symbolic or 
linguistic form of any empirical theory, and consider this 
abstract form in separation from the material of observable and 
particular fact organized by that theory. \Vhcn we do this, we 
are logicians pursuing logic. We may consider geometry to be 
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such a symb_o~ic system,_ and develop geometrical symbolism 
purely_as logicians and without thought of the descriptive truth 
or falsity of the system; and such study is "pure geometry" 
or "I?a:hematics." ~ut we may also consider geometry as 
descriptive hypothesis, and study its conformity to physical 
or astrophysical fact; and when we do this, we are empirical 
scientists. This profitable division of labor into analytical and 
experimental studies should be exercised in every theoretical 
science, the logician developing symbolic systems, and the 
empirical scientist applying and testing these systems in field 
and laboratory. 

But we are not so much concerned with the new scientific 
developments opened up by this recent intellectual revolution, 
important though these are, as with its implication for philo­
sophical truth. Its immediate philosophical consequence is its 
decisive verdict against rationalistic philosophy in favor of 
empirical philosophy. 

There is, it makes clear, no self-evident rational knowledge, 
at least of the sort pretended. Our only knowledge of nature 
is empirical knowledge, comprised of hypotheses of high 
probability. Logic and mathematics are not natural knowledge, 
but constitute an art of symbolic construction or notation; and 
any descriptive character they may possess derives from the 
empirical material from which their logical elements were 
originally abstracted. It will be some time, perhaps, before this 
implication is widely perceived and becomes a commonplace 
of thought. Old errors live on, and rationalistic metaphysicians 
will still advance a "concrete logic." But there can be little 
doubt of the issue. The newly enfranchised science and the 
expanded "mathematical logic" are here to stay; and their 
implications will steadily become evide~t._ . . 

But this is only half the story. Admittmg that neither logic 
nor mathematics nor any other "rational science" may confine 
scientific hypothesis or prescribe to empirical science; admit­
ting that language, with the logic which is the syntax of lan-
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guage, must make itself wholly plastic to fact in the interests 
of descriptive truth; admitting, let us say, that logical form 
carries just no information whatsoever concerning the uni­
versal form of nature, and that if it did so, this would prej­
udice the power of descriptive science to mirror nature in 
language-admitting all this, must we not still ask what func­
tion logic has in science? It does not follow, because logic 
defers to fact, that it in no way conditions and directs the pur­
suit of fact, and that it does not in spite of all its deference 
exercise a sharp jurisdiction over all scientific statement of 
fact. It very obviously does so. The logical criterion of truth 
is as authoritative as the empirical criterion, which is observed 
fact. What then exactly is its authority? 

The function of logic is to require theoretical statement, 
to ensure that scientific description shall be in terms of large 
theory. It is the guardian of theoretical form. By means of 
logic, the thinker constructs and perfects large systems or 
theories, which the empirical scientist may then interpret as 
empirical hypotheses descriptive of natural structures and 
testable by experiment and observation. The crucial point in 
this cooperation between logical theorization and empirical 
observation is the exceptional case in which the theory ap­
parently collides with some patent fact. The simplest possible 
statement of some observed fact may stand in logical contradic­
tion with the theory. For example, physical theory, applied to 
observed astronomical fact, may require the prediction that a 
planet will appear at a given moment at a prescribed place in 
the sky; but when the moment arrives, the planet may be ob­
servably elsewhere. Now logic registers this contradiction, and 
demands its removal. It does not, like Plato, allow the neglect 
of that exceptional case as an "aberration of nature." It docs not 
require that the theory be saved by some disingenuous sort of 
interpretation. Logic simply indicates that the contradiction is 
there to be removed, so that fact and theory may become trnly 
commensurable. But this requires that the theory be modified. 
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and replaced by a new theoretical hypothesis consistent with 
the recalcitrant fact. 

Thus the effect of logic, stated in its simplest terms, is to 
ensure that all observed fact shall have its due place in the 
symbolic construction which is scientific theory, and that no 
particular fact shall be disfranchised. The symbolic construc­
tion which is the logic of a science does not express a concern 
for logic and symbolization as such. These are only means to 
scientific impartiality toward fact. 

Logic implements empirical impartiality toward observed 
particular fact. This is its sole scientific function, as is demon­
strated in two ways. First, the scientist holds no brief for any 
specific hypothesis as such, but he is always willing, just insofar 
as he is an authentic scientist, to relinquish a theory which fails 
to meet all of the evidence. He is not interested in theory as 
such, he is interested in theory only as a device enabling the 
impartial accommodation of fact. Secondly, the scientist does 
not insist upon, and no longer expects to find, a single theory 
covering all fact. Modern theoretical science is incorrigibly 
pluralistic, advancing physical theory, biological theory, social 
and psychological theory simultaneously and in independence 
of one another. This relinquishment of the old rationalistic 
goal of a single universal theory implicitly affirms the auxiliary 
character of theoretical form .and the instrumental character 
of logic. If logical unity were an end or objective in itself, the 
plurality of theories would be an indictment convicting science 
of error-which is just what the rationalist frequently con­
siders it. But modem science, subservient only to evidence, has 
substantially established the truth that natural processes present 
diverse structures requiring for their description many theories, 
not only one. There is, science increasingly assures us, no single 
theory of nature. 

We reach here the momentous fact that is the solution of our 
problem. The two criteria of truth, logic and particular fact, 
are really one and the same criterion. True rationalism is em-
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piricism, empiricism is altogether rational. The logical criterion 
is nothing else than the empirical demand, explicitly extended 
to require deference to all particular fact. The rationalism of 
the past was never more than a halfhearted rationalism. Really, 
it fell short of logic, in order to prefer some particular facts, 
and to neglect certain other particular facts, namcl y those 
which could not be accommodated to the metaphysical system 
which the rationalist misrepresented as "logical truth." The 
long controversy which is the history of philosophy comes 
now to an end, in the elucidation of a philosophical truth 
which is rationalistic even in the absoluteness and universality 
of its empirical regard for fact. 

Most of us have always known fundamentally that the scien­
tific pursuit of knowledge is a moral undertaking, and that 
this moral character appears in the scientist's impartiality 
toward observed fact. Science is man's honesty, his prime 
virtue. But we became confused in this matter, because it 
seemed that science, in describing actuality as it actually pro­
ceeds, discovers no moral bedrock in nature itself. Things are 
what they are, and not necessarily what they ought to be. Even 
to be impartial, it seemed, science must divest itself of all moral 
prepossessions, and depict a world in which might and not 
right, power and not justice, holds sway. Therefore it was that 
the rationalist arose, to insist that the virtue of nature resides 
in its unity or wholeness, that this unity is at once the presup­
position and the objective of scientific inquiry, that the "laws 
of logic" state and apply this insight into nature's moral unity, 
and that an empirical science which does not discover this 
unity must yield its place to a "rational science" which does 
discover it. 

We can now correct this error and salvage its half-truth. 
There is no virtue in unity or universality as such. Docs the 
subservience of all material nature to "mechanical necessity" 
make nature good? Would a homogeneous nature be superior 
to a heterogeneous, infinitely diversified nature? Virtue and 
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value, we know, are characters of real being, and real being is 
individual being. It follows that real value is by definition 
differentiated. Value is difference, not sameness; nonconform­
ity, not orthodoxy. Individuality alone has value. The ration­
alistic identification of value with likeness or structural unity, 
which in modern times has generated the absolute and totali­
tarian state, is finally a blasphemy against justice, truth, and 
God. Justice looks beyond sameness in order to appreciate indi­
vidual character, truth looks beyond identity in order to per­
ceive particular difference, God knows each creature in its 
individual uniqueness. Yet the blasphemy was well meant; and 
it was correct enough in its assumption that logic somehow indi­
cates the moral nature of nature, and implements our apprehen­
sion of the morality of nature. The rationalistic error was to 
mistake the nature and function of logic. It is not logic, we 
saw, which requires the comprehension of nature under a single 
theoretical hypothesis. Neither logic nor the logician requires 
nature to be unified, homogeneous, same. Logic demands noth­
ing in the way of description or definition of nature; it ensures 
only that our statement of fact, whatever it be, shall neglect no 
fact. Or rather, it ensures this impartial comprehensiveness of 
fact if we will first, prior to all analysis, set our~elves to do just­
ice to all fact. If we will be just and empirical, logic will imple­
ment our will; but if we want to be dogmatic and unjust, logic 
will no less subserve the elaboration of rationalistic systems, 
which may be imposed upon facts and upon men as sanctified 
truth. Logic is indifferently the tool of t~th a~d of erro~. -~ut 
we would be unjust to logic if we emphasized its susceptibility 
to abuse at the expense of our appreciation of its grea~ service. 
Given the will to truth, logic implements that will. Thus 
is justified Augustine, who established a new civilization upon 
the primacy of the will. . . . . 

What is the will to truth? It is the will to do JUStice to 
each and every particular fact. What is particular fact? It is our 
apprehension of individual being at some time and place. All 
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real being is individual being, as Aristotle taught. Scicnc< 
is the will to do rightly by all individual beings, in cognitiv( 
acknowledgment of their existence. To acknowledge the real­
ity and worth of individual beings requires us to identify valm 
with difference, and not with sameness; but it docs not prcclud, 
the recognition of sameness. The similarities of things are real: 
and very often we can do approximate justice to many thing~ 
at once, by concentrating on their similarities. \Ve require, for 
example, that each human individual, in virtue of the moral 
responsibility which attaches to all of us alike, shall have equal 
political power. This collectivistic method leads to error, of 
course, if we insistently ascribe similarity where it docs not 
exist but is replaced by difference. In loading an airplanc we 
may classify passengers and goods indifferently as to weight, 
but not as to needed space. Scientific and other formulas are 
devised to implement our acknowledgment of individual 
things insofar as these bear approximately the same characters. 
They implement injustice when used blindly and mechanically, 
to make us overlook real difference. 

So far we have used the function of logic in science only to 
indicate a moral law which is incumbent upon man, and which 
resembles Kant's categorical imperative. Thou shalt do justice 
to all individuals, first in the scientific acknowlc<lgmcnt of 
individual being apprehended in particular fact-thus we might 
rephrase Kant. And why, it might be asked, should we be just? 
From this blatant rejoinder Kant could only weakly appeal to 
an afterlife, in which the patent injustices of this ·world will 
be personally rectified by God. But is God mocked? l\foy one 
with impunity do injustice in this world? \Vhy is it incumbent 
upon us to deal justly with individual beings in this life? 
Because individual being is real and alone real. If this is not so, 
empirical science is a barking up the wrong tree. But if it is so, 
then every crime done to individual being is folly on the part 
of the criminal. To say that individual being is always and 
alone real is to say that it alone and always is cff ecrive. Reality 
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i~ effectiv?ness, pow~r. The force and quality of every par­
ticular action determme those of the particular reaction. Com­
mon sen~e a_n~ justic~ equally require a respect for particular 
fact an,d md1~1~ual_bemg. Prudence and kindness are ultimately 
one .. Every m1ust1ce done to individual being of necessity 
recoils upon the doer; and every mercy blesses him that gives 
no less than him who takes. 

This is_ the moral law of n_ature, as it is that of society. It is 
the meamng of the metaphysical truth which affirms the reality 
of individual being, and in consequence denies the reality of 
"universal being." These last two words are meaningless, un­
thinkable; they comprise a self-contradiction. There is no uni­
versed being, there are only individual beings which in some 
respects, but in no case in all respects, may be similar. The 
respects in which things are similar or dissimilar must be deter­
mined by observation and experiment; and that is why em­
pirical science must be the rule of life, of society, and of God. 

After six centuries, we have justified the doctrine of the 
medieval nominalists whose real work, we remember, was the 
establishment of empirical science. The nominalist denied the 
reality of universal being in the interests of individual being; 
but he was unable to do justice to the power of theoretical 
knowledge. General ideas, he averred, exist only in the mind; 
and this was to leave science without claim to objective truth. 
We correct this error when we acknowledge the existence of 
real similarities among individual things. If similarities are not 
real, how should specific and individual differences be real? 

\Ve discover herein the integrity of modem thought. Since 
Rosccllinus, Grosseteste, Roger Bacon, Duns Scotus, and their 
successors initiated modern thought, there has moved forward 
this single faith in the absoluteness and primacy of individual 
being. Out of it has been built an empirical science and an 
industrial economy. Out of it has been generated a democratic 
society, pledged to equalitarian justice among men. These two 
developments are truly one. A society which industrializes 
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itself without enfranchising itself is doomed by its internal 
contradictions, its production of unchecked and unchartered 
powers. A society politically free will inevitably pursue and 
apply in its economy that empirical science which is its just 
acknowledgment of the nature which environs it. 

This theme could and will be infinitely documented; but 
perhaps we have said enough in its establishment. It is a simple 
truth that affirms the identity of real and individual being; but 
its simplicity does not prejudice its utter profundity, nor limit 
its infinite variety of use. It is ultimately a religious thesis, and 
the source of all true religion. To acknowledge the sanctity of 
individuals is true religion. The men who made this truth the 
dynamo of modern civilization were religious men, able, as was 
St. Francis, to see God in sky and earth, and know men and 
women illuminated by the holy light of truth. But our business 
is the translation of this mystical light into verbal utterance 
and creative doing. 

So far as philosophical doing is concerned, the establishment 
of philosophical truth ends the fruitless but unavoidable con­
troversy of the past in order to direct philosophy to its real 
task. This truth was implicit in the Greeks, who creatGd consti­
tutional government and theoretical science; it generated 
Greek justice and Greek science. But when it sought explicit 
statement it fell prey to the error that "in the beginning was the 
word," the word incarnating itself in nature. The word is a 
human device-nature is not language given flesh. But the 
Greek philosophers who mistook word and stereotype for real 
being, and thereby fell from truth, correctly divined the true 
problem which arises the moment we arc apprised of this truth. 
To say that individual being is real being is to say that reality is 
radically differentiated, so that the existence of diff crencc is no 
problem. One never need, and never can, explain why things 
are different. One can and should discover why things are 
similar. Reflect upon any special science for a moment, and you 
will see that its pursuit is always the discovery and causal ex-
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planation of specific similarities. There arises the question, still 
empirical but philosophical in its breadth, why there should be 
similarity at all, of any sort. The Greek philosophers asked this 
question, but would not wait for an answer. They replied at 
once: It is of the essence of nature to present similarities; for 
nature is truly one, and its identity appears, compounded with 
di:ff erence, in similarities. 

But this is false. The true essence of nature is individuality 
or diff ercnce of character. Similarity is overlaid. That the 
inquiry into the causes of similarity is a significant, possible, 
and profitable inquiry is demonstrated by every causal hypoth­
esis; but it was given a new and striking significance when 
Darwin showed that every organic similarity is the con­
sequence of the mode of reproduction of living organisms, as 
these are influenced by their environment. By asking this 
philosophical question about similarity in one special .field, 
Darwin revolutionized biology. But the question must be car­
ried into every field, and be asked finally of nature at large, 
until we learn at last something of the creative power that has 
moved in all things to fabricate this world. For we are intended 
to know even as God knows, in naked truth, and not "see 
through a glass, darkly." 



2 8 SCIENCE AND GOVERN1VIENT 

AT THE INTRODUCTION OF THIS STUDY IT WAS 

stated that philosophy is everybody's business, be­
cause political liberty can be established only upon a philo­
sophical foundation. We are now able to expand this statement 
by showing just how political liberty is secured by philo­
sophical truth. We can do this best by showing how science 
and just government are parallel activities, respectively theo­
retical and practical, inspired and directed by this fundamental 
truth. 

Belief in democratic government has hitherto been an ex­
pression of faith, and this of course it will continue to be­
most of us instinctively feel that democratic government is 
right and just, and tyranny a crime and shame. But it is doubt­
ful whether strong feeling alone will indefinitely support the 
vast and ever more audacious enterprise of democracy. Our 
forefathers were accustomed to distinguish faith from reason. 
This distinction was necessary and proper in an age when 
"reason" meant a truncated Aristotelian science burrrcssed by 
metaphysical dogma, and when "faith" meant acceptance of 
a religious teaching which, whatever its limited scriptural let­
ter, expressed a truth surpassing that of ''reason." The founders 
of modern democracy drew their political conviction, in 
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respect both to its intensity and to its objective, from their 
free religion, which imposed upon the individual a religious 
and moral responsibility not to be delegated to king or gover­
nor. Accordingly, the revolutionary founders of the first 
modern republic, the short-lived Commonwealth, stated their 
political faith in religious terms. Such statement would still be 
fitting. We still hold liberty of conscience and thought to be 
the primary freedoms, generating all others; but the religious 
terminology would be invidious and misleading today, espe­
cially among peoples still intellectually dominated by author­
itarian religion. 

It is this selfsame religious faith, however, which :finds its 
authentic statement in philosophical truth. There is but one 
Truth, capable of infinite variety in its formulation. Religious 
mysticism, which is what most modems mean by religion, is 
the illuminated perception of the holiness which everywhere 
invests individual being, i.e. reality. Philosophy corrects ration­
alistic theology when it translates this ineffable mystical experi­
ence into the sober statement, "Reality is individual being," and 
proceeds to enlarge this simple truth into a descriptive science. 
We still expound in this science the faith of those who inaugu­
rated modem government; but the word "faith" now loses its 
equivocal meaning. It no longer means a belief transcending 
reason, knowledge, science. It means the truth which generates 
reason, knowledge, and science. 

It scarcely need be elaborated further that philosophical 
truth, so far from being something that eludes demonstration, 
is implicitly demonstrated in every demonstration of fact 
whatsoever. Every scientific hypothesis applies this truth, and 
in its confirmation confirms it; nor does any description of 
fact have meaning or truth except in virtue of that one truth. 
Every practical program has moral claim and final efficacy in 
the degree to which it is an acknowledgment of all of the indi­
viduals affected by it. Every work of art owes its beauty and 
significance to the artist's perception and successful corn-
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munication of some character of being revealed to him in an 
individual scene, situation, or thing. Even animal faith, active 
in the animal's spontaneous and differentiated response to the 
panicularity which stimulates it, is this truth; and, in the 
inorganic world, each thing reacts in its particular character 
to the particular reagent, assuring us that there too only indi­
vidual being is real. The measure of thing, animal, and man is 
the increasing scope of action without loss of this discriminat­
ing reaction to individual difference. This truth, we said, is the 
moral law of nature, and the only necessity known to us. 
What does not in its degree obey this law, reacting individually 
and infallibly to individual being, is in that degree nonexistent, 
its failure so to react being the token of its demise. \Ve were 
told that the wages of sin is death, but in literal truth the sin 
itself is the wage. The measure of a life is the scope of its 
reaction to individual beings. 

Righteousness and justice are the effons to carry this truth, 
with its obligatory acknowledgment of individual being, into 
human relationships. There is consequently observable in all 
past history a living connection between science and govern­
ment, i.e., between man's conception of nature at large, or 
reality, and his social pattern. And, as we should expect, any 
advance in the grasp of truth has first been effected in social 
morality and government, before it generated an explicit science 
describing the larger environment. However, social institutions 
and instituted intellectual habits have diverse inertias; and we 
should not press the parallel between science and government 
too hard. In a declining society, for example, the intellectual 
habits of an earlier progressive period may overlap political 
decadence. Greek philosophy outlived Greek liberty; and 
Germany could turn scientific technique to evil and terrible 
abuse. 

Yet the parallel remains true, and is often striking. We saw 
how the intellectual leaders of Greek antiquity created theo­
retical science in order to confirm their countrymen in their 
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political achievement. The great universe itself, they asserted, 
is a political community ruled by natural law. Significant, 
surely, is the parallel between the political decline of Greece 
and the transformation of this Greek science into an unreal­
istic metaphysics. It is because Parmenides suspected, and 
Plato saw, the failure of Greek government that these men 
looked beyond an empirical science descriptive of actuality to 
a transcendent science descriptive of a Being which "is" yet 
does not exist. Because they witnessed political decline, they 
renounced that faith in actual justice which had inspired the 
earlier scientists. They could not or would not see that the 
cause of Greek distress was the smallness of their sovereign 
city-states, and the confined and obstructed justice which this 
entailed. They could not agree, accordingly, that the doom of 
their cities, admittedly inevitable, was also just. And with this 
failure of moral realism went a failure of cognitive or scien­
tific realism, a hardening of empirical inquiry into an impres­
sive but sterile metaphysics. 

The parallel is seldom quite so clear in later times, chiefly 
because the intellectual habits of the Greeks ( or should we 
say their vocabulary?) were retained by peoples politically 
undeveloped. We shoul~ see that Greek morality, as this 
appeared in their political institutions, was as astonishingly 
beyond that of other peoples as was their science. Yet there is 
observable a loose but discernible connection between the 
feudal and ecclesiastical hierarchy of the Middle Ages and the 
medieval predilection for Neoplatonic and Aristotelian hier­
archies of forms. Again apparent and striking, however, is the 
historical connection in the modern period between the devel­
opments of empirical science and democratic government. Our 
purpose here is not to review this historical parallel, but to 
diagnose and understand it as it works today. 

Modern democracy differs from Greek democracy in that 
it places the individual above the law as the maker of law, 
whereas liberty meant to the Greeks a common and equal sub-
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jection to law. It is true that the Greek assemblies multiplied 
their laws; but the Greeks never thought of law expect as 
something structural and permanent, embodying the fixed 
character of their city. They had no conception of continuous 
legal progress. Their conservatism is excusable in view of the 
relative superiority of their constitutions; but it was nonethe­
less their doom, because it precluded advance to a larger 
political unity. Greek science reflected this fatal weakness in 
that it aimed, despite its realistic and empirical study of fact, at 
a knowledge whole and complete, a final and absolute wisdom. 
Only Socrates among the Greeks seems really to have under­
stood that science is a progress out of ignorance, a pursuit, not 
a possession, of knowledge. 

We have been able to clarify this Socratic teaching. Knowl­
edge of an absolute sort, or wisdom, we do possess in the philo­
sophical insight into the identity of real with individual being. 
But this truth says nothing specific, it is blankly universal; and 
knowledge as ordinarily understood, or science, is an endless 
application, implemented by expanding general hypothesis, of 
this absolute principle. Science in its formulas is not so much 
knowledge as instrument to knowledge, science becoming 
knowledge only in its applications to particular fact. The cog­
nitive will to acknowledge particular fact is wisdom. This 
effort we saw to be implemented by logic, which ensures, if we 
will have it so, the impartial acknowledgment of particular 
fact. It would not be wrong, accordingly, to speak of logic as 
the constitution of science. Just as the political constitution of 
a democratic society secures to each individual his effective 
participation in legislation and government, so logic, intelli­
gently and morally applied, secures to each particular fact its 
due weight in the shaping of scientific hypothesis. And just as 
the sharp distinction between logic and hypothesis is the con­
dition of scientific impartiality and scientific freedom, so the 
separation of constitutional law from other law is the condition 
of justice and political liberty. 
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We have seen how the past confusion of logic with empirical 
hypothesis has limited and confined science. So long as 
geometry was conceived to be "pure mathematics," i.e. a study 
~esting on absolute and self-evident axioms, its postulates were 
incumbent upon the scientist, and hypothesis had to remain 
within its framework. No hypothesis might be advanced, none 
was conceivable, which violated those principles. When scien­
tists broke through this confinement by their acceptance of 
non-Euclidean geometries, they demonstrated that geometry is 
not pure but applied mathematics, i.e. empirical hypothesis; and 
this ended at least the old confusion of the logical or theoretical 
form of geometry with the descriptive material so informed. 
"Pure mathematics" we now see to be a synonym for "logic," 
a study of symbolic systems viewed in their formal clarity and 
in abstraction from any consideration of these systems in their 
descriptive use. To distinguish in a scientific theory the logical 
or formal element from the descriptive, empirical, or material 
clement is to liberate hypothesis; because one and the same 
logic can now be compounded with an indefinite number of 
descriptive elements, to produce a variety of self-consistent 
descriptive theories. These theories are then alternative hypoth~ 
eses, susceptible to confirmation or disproof in the light of 
observable fact. 

The confusion of logic with descriptive theory limits hy­
pothesis to an "orthodox" :field of speculation; but what are the 
positive e.ff ects of this confinement, and what suggests or 
motivates the confusion? Generally, it is just the result of intel­
lectual inertia, and has no positive motive. It is difficult, even or 
especially for the scientist, to change those broadest descriptive 
principles which have directed all past analysis. To change 
these requires him to create new intellectual habits. Yet, be­
cause science is finally motivated by love of truth, it is chiefly 
scientists who have escaped from dogma and initiated new 
ways of thought. It is usually others than scientists who have 
sought to confine empirical hypothesis and intellectual progress 
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by fervently and resolutely confusing logic with science. The 
false "logics" are invariably the work of men who call them­
selves philosophers, and not the work of scientists. What is 
their purpose? Evidently it is not scientific, not cognitive. We 
must suspect that it is usually social or political. Their intention 
is to confine society, and to keep human behavior and political 
organization within certain limits. They are moralists who 
insist upon certain fixed precepts, which they confusedly iden­
tify with "logical necessities," and present as the permanent and 
sufficient condition of social and individual health. 

What shall we say of this purpose? It would be a mistake to 
condemn it out of hand-that would be to throw out the baby 
with the bath water. The dogmatic moralist usually means well. 
His error is that he does not penetrate to the true dogma, 
namely the philosophical truth which ends dogma. He stops 
short of this truth, in order to set up as absolute certain of its 
past applications. Philosophical truth may be identified with no 
specific social order, no specific form of political organization, 
no specific code of human behavior. It requires only that any 
and every form of activity shall acknowledge the existence and 
character of all the individuals affected. But, of course, this uni­
versal principle must be given specific applications, proper to 
time and place; and the dogmatist's error is to set up these 
specific applications as themselves the permanent and universal 
law, not to be departed from. This is the error which destroyed 
antiquity and every other past civilization. 

The dogmatist is not necessarily a social conservative pro­
tecting vested interests, i.e. goods gambled on the perpetuation 
of current modes of thought and behavior. The progressive 
radical too may be a dogmatist. He may insist that a certain 
social pattern which does not yet exist, but which should exist, 
is the one mold in which society should forever be contained. 
To distinguish the dogmatist from the true reformer, we have 
only to ask whether the dogma itself involves or excuses injus­
tice. In intellectual matters, this judgment is usually possible. 



SCIENCE AND GOVERNMENT 

There the confusion of logic with descriptive hypothesis is 
seen_ to involve the neglect of some body of particular fact, in 
the mterests of some favored body of fact. In practical matters, 
judgment is seldom so easy; but the dogmatist usually betrays 
his prejudice by admitting that his dogma involves injustice to 
some individuals, and arguing that this is excused by some 
larger good consequent upon it. But justice, which is philo­
sophical truth, forbids such casuistry. It requires the full 
acknowledgment of every individual claim, not only of some 
or of most. It requires acknowledgment of individuals past and 
gone, of individuals now living, of individuals yet to be. The 
principle acknowledges no limitation of time and space. The 
only limit is the actual one, our relative ignorance of individual 
being. But this confession of ignorance excuses no dismissal of 
known fact. Moral responsibility is absolute and uncompromis­
mg. 

To clef eat dogma and enthrone justice, modern society 
created the democratic constitution. As the intention and effect 
of logic is to secure living contact between hypothesis and 
particular occurrence, so the intention and effect of this con­
stitution is to secure the living repercussion upon government 
and legislation of the individuals governed. To understand its 
efficacy, compare the democratic constitution with nondemo­
cratic constitutions. Every people has its political constitution, 
written or unwritten, because "constitution" means the habit­
ual procedure determining the appointment of government, the 
sources and limits of legislation, etc. The constitution of a non­
democratic society is quite simply one which intrusts the 
responsibilities and powers of government to some group fewer 
in number than the whole people. It is perhaps irrelevant to 

justice whether this group rules wisely or foolishly, benev­
olently or malevolently, in order to preserve hereditary 
privilege or in order to inaugurate utopia. Such government is 
unjust, however "good" or "bad" it be, because it violates _the 
first requirement of justice, which is that every human bemg 
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has the right and duty as a moral individual to participate in 
government. Will anyone deny that government enormously 
determines the destinies of the governed, that it is the most 
potent single factor in civilized society? It has therefore enor­
mous responsibility to and for man. But whose is this responsi­
bility? It is that of every individual, who is morally responsihle 
to and for all of his fell ow humans. Each of us is his brother's 
keeper. It follows that every government which is not self­
government is a refusal and denial of this responsibility, not 
on the part only of those who exercise such tyranny, but on the 
part of all who tolerate it. The moral individual subjected to 
tyranny must be in continuous revolt; and not to revolt is 
criminal. 

Nondemocratic society attempts to live a self-contradiction. 
It acknowledges its duty to abide by the law and to support the 
imposition of this law upon all; and only in virtue of its dutiful 
support can the law be imposed, and govern the lives of all con­
cerned. Yet that same society will not accept responsibility for 
this law-this responsibility it delegates to some hereditary 
aristocracy, some priestocracy, some bureaucracy. \Nere the 
Greeks right when they held those barbaric peoples around 
them, who were unaware of their moral responsibility for 
government, to be something less than human? 

Similarly, of course, the governors of a nondemocratic 
society live in self-contradiction when they require obedience 
to law as a moral duty, yet at the same time deny to many 
their real moral responsibility, which is that of government 
itself. 

The democratic insight into the foundations and conditions 
of justice has many evident implications. First, it sets limits to 
government. It is evident that no individual should seek to im­
pose upon his fellows by force-and government is whatever 
finally applies physical compulsion-much that he would like 
to see done. Mud~ human activity, perhaps the bulk of human 
activity, is of such sort that compulsion and regimentation 
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would injure or destroy it. Our first objective in government 
should be minimum government, leaving a maximum sphere to 
freedom, persuasion, ahd education. However, there can be set 
no formal limits to government. The intention of the constitu­
tion should be to secure to every individual his participation in 
government and his voice in legislation. The conditions secur­
ing this franchise will vary with social progress. What provides 
these conditions belongs in the constitution; what does not has 
no place in the constitution. Constitutional law is not in its 
formal prescription eternal law. What is eternal in it is its 
purpose, which is to secure the conditions of self-government. 
If it should be found, for example, that an extreme maldistribu­
tion of wealth defeats the intention of the constitution, then 
the legal correctives of that evil should appear as constitutional 
amendments. It is not debatable, however, that government 
should be limited in its every dealing by "due process of law," 
because whatever violates that edict is done arbitrarily and 
illegally. Just government is necessarily constitutional govern­
ment, or government by law; for there exists no device other 
than legislation which allows a plurality of individuals to estab­
lish and enforce a cooperative decision. It follows, finally, that 
the final arbitrament must be that of the court of law, be­
cause it is there, and only there, that the law of the land, includ­
ing its constitutional law, is called into effective operation. The 
division of government into three branches is not a device to 
limit government by reciprocal checks and controls; it is the 
necessary mechanism by which a people makes, implements, 
and applies its law. 

Democratic government is today the chief means by which 
the individual exercises his moral responsibility. This responsi­
bility is not limited by national boundaries, it is to and for all 
men everywhere. It is evident that our political acts affect the 
lives of individuals in other nations. In a democratic world, 
national politics would be jurisdictional districts and not 
sovereign states. There is truly no sovereign state, there is truly 
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no state, there are only individuals and their governments. This 
is involved in the very conception of democratic justice, which 
exists to implement the universal truth that every individual is 
responsible to and for all. The sovereign national state must 
indeed wither away, if man is to be just and free. In the mean­
time, democrats cannot but be cautious in their relations with 
governments which are tyrannies, alliance with which could 
make them co-partners in injustice. America was not created 
to be supreme among the "great powers." It was created to in­
augurate the transition of human society to just government. 
It is a missionary institution, propagating a gospel to all men. 

Challenging the statements of this paragraph stands the 
political philosophy known as "the theory of the state." Most 
explicitly announced by Hegel, this theory places sovereignty 
in the national state, which is to place it in those who are able 
to seize and to hold the controls of government by any means, 
their power and office being their whole sanction. This theory 
has sanctified the unbridled nationalism which at last destroys 
Europe and threatens us all; and protected by an umbrella of 
rationalistic dogma, it has spread to democratic countries, and 
more effectively than any fifth column confuses democratic 
faith and sabotages democratic progress. 

It was said that the advance to moral truth makes itself 
apparent first in those practical political activities which are 
everybody's business. The Greeks first created government by 
law, and then came the thinker who developed the conception 
of a universe governed by natural law. It might be more diffi­
cult to demonstrate that the revolutionary movement which 
established democratic government in modern times similarly 
preceded and directed the intellectual revolution which estab­
lished the freedom of hypothesis and empirical science. The 
thesis may however be clef ended. Although the origins of 
modem science go back to thirteenth-century Bacon and his 
successors, this new science was confined to a narrow clerical 
circle until the late sixteenth century; and the reformatory 
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movem~nt ~hich in Britain and America proceeded to political 
revolut10n, 1t may be argued, had its wide origins in the popular 
spread of the Franciscan brotherhood in the thirteenth century. 
However this may be, there is no question of the fact that the 
establishment of democratic liberty by means of a written con­
stitution preceded by more than a century the complete en­
franchisement of science. This latter has occurred only in our 
own time. It is only today, in virtue of the clear and explicit 
distinction between formal logic and descriptive science, that 
empirical hypothesis is finally freed from the last dogmatic 
shackles which confined it. 

Now that science is finally freed from the sheath of dogma 
which had protected its immaturity, science may properly be 
the support of intelligent practice. Its first assignment is to 
illuminate our understanding of the relation of constitutional 
to other law. If we lose faith in the democratic constitution, it 
will be because this constitution seems to require "interpreta­
tion" dictated by what is vaguely referred to as "different 
social philosophies." This is the vocabulary of intellectual and 
political skepticism; and there is no question that a succession 
of court majorities widely diverging in "social philosophy" and 
in their consequent legal decisions will weaken faith in demo­
cratic justice. Yet what is the alternative? So long as our own 
Constitution is fixed, must it not by some expedient be made to 
fit the facts, i.e. conform to social actualities? Of course it must. 
Not to conform would be finally to become discredited as an 
agency of justice, and to be thrown off. Yet how can it be 
thrown off? A people ruled by law must abide by law. It must 
somewhere, either in a Supreme Court or in some lower court, 
accept the jurisdiction of law. To throw off the Constitution 
would be to live by no constitution, and no longer live by law; 
and this means, whatever one pleases to call it, a personal dic­
tatorship by some permanent or transient group usurping 
justice. 

Our error has been to think of the Constitution as :fixed, and 
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to mistake its letter for its intention. Once we acknowledge 
and abet the intention of the Constitution, which is the security 
of the individual in his responsible political power, we need not 
prostrate ourselves before its letter. It is not the office of the 
Supreme Court to change or twist that letter-its business is 
to apply the Constitution in its letter. It is the duty of the whole 
people, gathered in representative Constitutional Convention, 
to revise periodically its Constitution, bringing it up to date by 
rewriting, deleting, or expanding its clauses, in such manner 
that it effectively fulfills its intention, which is the equal dis­
tribution of political power among all individuals. We need 
today a new political science and a new political literature 
devoted to the continuous betterment of our basic constitution. 
To this study should be called our ablest minds, and to its 
propagation our ablest publicists. How long will American 
liberty persist if it confines itself, not to the wise purpose, but 
to the literal knowledge of those who established it? Let the 
wisdom of the founding fathers live again in us their progeny. 

Empirical science illuminates this study. It is fidelity to logic, 
we saw, that invigorates science, compelling attention to excep­
tional cases and thus requiring the invention of larger hypoth­
esis and the continuous advancement of science. Similarly the 
democratic constitution, by enfranchising minorities and indi­
viduals, generates the pressures and forces which compel pro­
gressive legislation. But is not logic fixed? Is it not just because 
logic is fixed that it had to be separated out of science proper, 
and distinguished from the descriptive hypothesis which the 
fixity of logic would otherwise paralyze? 

No, logic is not fixed, there is no eternal logic. Its constancy 
is relative to hypothesis, which does and should progress more 
rapidly than logic. We may, we said, detach by logical abstrac­
tion the largest form of scientific description, its so-called 
logical form; and then we perceive that a variety of descriptive 
hypotheses may be cast in that same form, and this is to liberate 
hypothesis. But speculative hypothesis is not henceforth to be 
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confined within that one form or logic. It is free to cast new 
forms, even new logical forms. Let us establish this last free­
dom! 

We said that geometry had disclosed itself to be empirical 
hypothesis, whereas arithmetic had disclosed itself to be a 
purely logical system or notation. This statement was roughly 
correct, but not the whole truth. The several geometries differ 
in certain only of their generative postulates, other postulates 
remaining formally identical in all. These identical postulates, 
disclosed by formal analysis, comprise the "logic" of such 
geometry as we now have. This does not mean, however, that 
there is no other logic or notation useful in the description of 
physical nature. As a matter of fact, physical science makes 
very great use of nongeometrical logic, for example in quantum 
mechanics; and the next rather terrifying responsibility of the 
physical scientist, to which Einstein and others already devote 
themselves, is the creation of a single notational system or 
"logic" which will replace these two notations now in use. 

Similarly we should not suppose that arithmetic or number­
theory, whatever its "purely logical" status, defines forever the 
largest outline of numerical form. Mathematicians such as those 
who develop the theory of groups already explore beyond 
these confines. There was a time when mathematical logic, or 
arithmetic, forbade the notion of fractions not to be expressed 
as a ratio of two integers, forbade the notion of nothing, for­
bade the notion of negative quantities, and forbade many an­
other notion now familiar to the mathematical student. Arith­
metical progress has been a continuous re-creation of notational 
logic-the only sort of logic we know. 

So it is with the democratic constitution. The modern form 
is not that of the Greeks. The Constitution of the United States 
is not the original Constitution, which has been subjected 
to amendments each of which modifies the meaning of the 
Constitution as a whole. What we need accordingly is a 
political science which will do for constitutional law what the 
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mathematician has done for the logic of physical and other 
science. The political scientist will replace the disconnected 
sequence of clauses and amendments by a logically consistent 
instrument, setting forth what at this time are the conditions 
and mechanisms required to allow the full participation of each 
and every citizen in the process of government. The Con­
stitution as it stands is the good beginning of this work; but in 
comparison with what it might be, it resembles Cartesian 
geometry in relation to twentieth-century mathematics. A 
Constitution so reformed would establish a maxim um freedom 
in a society using science not to regiment but to enfranchise 
the diverse powers of man. 
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2 9 THE FUTURE OF SCIENCE 

NOT THE LEAST OF THE PROFITS DERIVED FROM 

philosophical truth is its enfranchisement of science, 
through the complete liberation of empirical hypothesis. Even 
the astoundmg scientific achievement of the last half century 
proceeded under a rationalistic handicap. This was the assump­
tion that science is a superstructure built upon a fixed founda­
tion of obligatory principles, or committed to a single definable 
"method." Many books are published professing to present 
scientific method; but examination reveals these to be only a 
confused conglomerate of logical formulas and current hy­
potheses, cemented by vague discussions of probability, induc­
tion, and verification: In truth, the only conditon imposed upon 
scientific speculation is conformity to the two criteria of 
knowledge, logic and fact. Sufficient understanding of formal 
logic may allow the scientist to estimate within his special 
field the powers and limitations of current scientific language, 
a perception which might enable him to extend the scope of 
his hypothesis; but the scientist is seldom hindered by any inca­
pacity of logical power. The physical scientist obtains in his 
mathematical training a competence in logic surpassing that of 
any save the most expert logicians; and every appropriation 
of scientific theory involves large understanding of logical 
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form. Nor does the contemporary scientist need reminder of 
his responsibility to observable fact, or of his obligation to con­
firm hypotheses by continuous verification. \Vhat would most 
help the scientist is a philosophical understanding of the rela­
tion of logic or syntax to descriptive hypothesis. This would 
assure him that the "method" of science, at least that of the 
creative scientist, is nothing else than audacious imaginative 
speculation, subject only to the requirements of intelligibility 
and observable fact. The "method" of science, in short, is the 
method of genius in any and every field. It is not technique 
merely. Science is the creator of techniques, not their creature. 

In spite of the tremendous achievement of modern science, 
its large provision of well-being and security, and its indis­
pensability as the intellectual and material foundation support­
ing- contemporary civilization, there is growing discontent with 
science. In Europe, this discontent became a widespread and 
violent revolt; and it is quite pos:;ible that science will never 
again on the continent of Europe be the vigorous, generously 
supported activity it once was. Why this revolt against reason? 
Are those peoples unaware that without science they must 
decline into small and impoverished economics, such as marked 
the feudal past? 

Animus against science is usually animus against the political 
implications of that moral truth which all true science confirms 
and propagates. The discreditors of science arc usually the 
seekers of social and political privilege, desperately resisting the 
tide of liberal effort that is quickened by science; and in this 
clef ense of social privilege they are only too often supported by 
scholarly and other clef enders of intellectual privilege, whose 
estate is also threatened. 

But the arguments which have been advanced against science 
are often very plausible, and they arc widely accepted. So they 
need to be squarely refuted. They ccntcr in the assertion that 
science advocates a mechanistic conception of nature which 
involves a materialistic conception of man, and that these con-
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ceptions blind us to individual quality, and thereby destroy 
society. 

What is the truth in this assertion? There is no truth in it. 
We have seen that the primary principle of science is its em­
pirical regard for particular fact, and that this regard for par­
ticular fact activates a moral reverence for individual being. 
If there is any way of thought which does not mechanize 
thought and which properly esteems individual character, that 
way of thought is thereby scientific. 

Why therefore does the lie flourish, whence derives its 
plausibility? Its plausibility derives from a confusion of scien­
tific thought with scientific formulas. Scientific theories are 
large and complex generalizations, defining certain widespread 
characters of natural processes. Necessarily, general theory 
abstracts in its statement from much particular difference. The 
moralist, who is no scientist busy with the creation and applica­
tion of theoretical hypotheses, and whose knowledge of science 
is culled from hearsay or textbooks, may suppose science to 
present its theories as themselves a final description of nature; 
and if he does so, he may well conclude that science abstracts 
from particularity and individuality. If the moralist really were 
the logician he sometimes pretends to be, he would know that 
no general theory pretends to describe anything. The theory is 
just a symbolic notation. Scientific description is the use of this 
notation in the description of particular situations; and this 
necessarily involves the greatest deference to particular or indi­
vidual character of which the human intellect at any time is 
capable. 

Science in its applications, as in its creation of knowledge, is 
intrinsically and immaculately moral-it is nothing else than 
the moral regard for individual being. Every sort of statement 
classifies individual things under general terms indicating com­
mon properties; but it is only science which subjects general 
statement to particular verification and which _e~pertly ~dapts 
it to the individual case. This is the very definition of science, 
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clef erence to particular character being just the scientific ap­
proach to fact. The engineer who applies physical theory must 
adapt its formulas to the particular materials he uses and to the 
particular situation he proposes to control. Any mechanization 
of his thought, any blind application of formula is a failure of 
scientific intelligence. 

Abetting this confusion of science with scientific notation is 
the undeniable fact that the powers given to man by science are 
susceptible to abuse; they can indeed be used to serve immoral 
ends. How is this possible, if science be the application of moral 
truth by the moral will? Obviously, a nation can use its indus­
trial power to wage oppressive war; a corporation can use 
scientific machinery to produce and distribute the apparatus of 
vice; an industry can estimate its human personnel as so much 
property, to be bought and exploited like coal or iron; an 
agency can hire psychologists to prepare deceptive advertising. 
What is happening here where science sells its soul? 

\Vhat we see here is a failure of science which is made pos­
sible by the departmentalization of science, its division into a 
plurality of sciences or theories. Scientific industry is neces­
sarily moral in respect to the nonliving materials which it ex­
ploits. If it had no respect for the character of these materials, 
its machinery would not function and would break down. But 
the industry which respects its material property may be blind 
and unintelligent with regard to its human personnel; it may 
bring to its laboring employees habits of mind developed in its 
dealings with inanimate matter. This is not science but the 
absence of science-science never overlooks specific difference. 
But what of the psychologist who lends his knowledge to the 
exploitation of laborcr or consumer? Docs not this imply a 
malevolent potentiality residing in science itself? Docs not the 
advertiser or propagandist sometimes exploit for evil ends a 
scientific knowledge of human character? Admittedly he <loes; 
but his crime is still a failure, not an achievement, of science. 
Psychology and social theory are still immature studies, which 
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in their praiseworthy effort to emulate the th~oretical achieve­
ment of physica_l science, h~ve retained some of the conceptual 
and mental hab1~s of physical science. As the scientific study 
?f human behav10r perfe~ts its theory, it will necessarily rid 
1tse!f of_ co~~epts ~nd ~ab1ts ill-adapted to its specific material, 
winch 1s hvmg, mtelhgent, and individuated human beings. 
There, too, it will be seen that action directed by scientific 
knowledge is of necessity moral action, in this case controlled 
by respect for human character; and it will become a truism 
that an industry which injures or deceives human beings de­
stroys the capital on which it lives. 

However, this mature and developed sociology does not yet 
exist. What shall we do, in the meantime, to prevent the 
blind application of the physical and biological sciences to 
problems requiring a science of man which we do not yet 
possess? It is this unintelligent application of science, and this 
lack of social science, which support and even in some degree 
justify the attack upon science as a mechanistic and materialis­
tic faith destroying the human spirit. Turn from science to 
art or to religion, say these critics of science-there alone you 
will find a sort of knowledge which does justice to what is 
specific and individual in man. 

We must discern the element of truth in this criticism. It 
lies in its recognition of the specificity of nature. Knowledge 
of physical, vegetable, and animal process does not comprise 
a knowledge of what is specifically human. The difference be­
tween man and other beings is more important, scientifically 
and morally, than his likeness to other things. We still suffer 
even in contemporary science from that seventeenth-century 
rationalism which identified reason with a single theory of 
reality, the err9r which empirical science in all of its develop­
ment has steadily invalidated. It is that very rationalism which 
1s mecbanistic and materialistic. There is, says the rationalist, 
really but one universal Being, pos~es~ed everywhere of ~he 
character defined by self-evident prmc1ples of reason; and m-
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dividual things are valueless except as they manifest this uni­
versal homogeneity. Is this to assert that individuality is value? 
It is to deny it. And what does it help that the rationalist calls 
himself an idealist, names his "universal Being" mind or spirit or 
God? Does not everything we know assure us that if there be 
such universal Being, its character must be that defined by the 
largest principles of physics, so that Reality is physical matter? 
It is only if rationalism is a false doctrine that specific and in­
dividual characters have value and real being. 

Empirical philosophy, with its issue in empirical science, 
exists to restore to specific and individual character its reality 
or value. It is theoretical science, not rationalistic philosophy, 
which demonstrates the impossibility of reaching that single 
theory of nature which would transcend all difference. It is 
science, not rationalistic philosophy, which establishes a plural­
ity of theories, describing respectively the most general char­
acters of physical, biological, and social fact, but stopping far 
short of unity. But can science indefinitely stop short of unity? 
Must it not forever seek to comprehend its plurality of theories 
in a single, all-embracing, theoretical system? 

We reach here the real problem of the contemporary intel­
lect, to which all that has been written here or elsewhere is 
preparatory. It is evident today that science is a plurality of 
theories. It is no less evident that it seeks their synthesis. Is this 
effort vain? Is it praiseworthy or reprehensible? 

These questions indicate a certain confusion of mind. The 
comprehension of fact sought by theoretical science in no way 
retracts the necessary pluralism of science, nor prejudices the 
reality of specific difference. Suppose that we possessed a phys­
ical theory, allowing us to describe all organic and human 
activity in physicochemical terms? Would nor this theory re­
quire the clearest possible distinction between those several 
physicochemical processes which we call respectively inor­
ganic, organic, and human? Would we not have reached this 
most abstract theory only by taking with utter seriousness the 
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specific differences which distinguish things, plants, animals, 
and men? W o~ld no~ rsychological theory and biological 
th:ory be specrn~ vanat10ns of that most abstract theory? 
Science would still be plural; psychophysics and biophysics 
would not be descriptive of geologic and astronomic fact. 

We may accredit to Samuel Alexander, Lloyd Morgan, and 
other "emergentists" the discernment of this ineradicable 
pluralism of science. Theoretical analysis, say these men, has 
definite limits. The reduction of organic process to physico◄ 
chemical process (i.e. the description of living behavior in 
physicochemical terms) does not affect the reality of those 
specifically organic characters which distinguish organic from 
inorganic matter; and similarly the reduction of psychological 
fact to biological fact does not erase the qualities distinguishing 
man from other animals. There is still required a plurality of 
distinct theories describing respectively physical, organic, and 
human structures. 

This is true; and so far as it goes we applaud the emergentist 
for his insight; but if we stop with emergentism, we discredit 
science more profoundly, and undermine scientific faith more 
effectively, than does any anti-intellectual critique of science. 
The emergentist still identifies science with its general theories, 
he is still a rationalist in his conception of truth. For he goes 
on to say that science and the human intellect are eternally 
limited to this analysis of fact into incommensurable sorts of 
fact, respectively physical, biological, and psychological or 
sociological. In virtue of our physical, biological, and psycho­
logical theories we are enabled to discern in natural process 
some three variant structures, and so reach causal explanations 
of fact; but just for that reason, according to the emergentist, 
we must refrain from all effort to explain causally the relation 
of these differently structured processes, or their generation 
one from another. We may not seek to explain fully how 
metabolism transmits inorganic matter into vegetable and ani­
mal flesh, nor how inorganic matter generated a living world. 
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Certain physical complexes, produced by intelligible causal 
mechanisms, are found to be accompanied by new properties 
which we distinguish as organic; but we must accept this 
emergence of organic properties by an act of faith, simply as a 
fact, not inquiring into it because it is by definition inscrutable 
and inexplicable. Alexander calls this faith "natural piety." It 
is certainly not scientific piety. Science forbids any definition 
which leaves nature causally inexplicable, and therefore unin­
telligible. 

The immediate source of the emergentist's error is his false 
conception of causation. Causal connection m::iy be affirmed, 
it is implied, only where we are aware of constant and wide­
spread structure allowing us to confirm and describe causal 
process. Where we lack knowledge of causal structure, our 
affirmation of causal connection is meaningless. Physical causes 
have intelligible physical effects, organic causes have organic 
effects, but the ascription of organic effects to physical causes 
is meaningless. Yet, if we know that inorganic matter is in fact 
transmuted into organic matter, we must accept this fact which 
transcends causal explanation. Must we do this by an act of 
blind faith? 

What the emergentist does here is to deny the existence of 
causal connection wherever the character of causal connection 
cannot be precisely defined in general terms. This error is due 
to his identification of science with current scientific theory; 
and this error in its turn arises from a residual rationalis_m, a 
confusion of scientific truth with the symbolic systems or 
"theories" which implement description. The emcrgentist no 
longer looks for a single universal theory definitive of "uni­
versal Being"; he verbally accepts the pluralism of science; but 
he still insists upon a small number of theories, three or four, 
eternally defining three or four eternal sorts of "universal 
Being." He is still a rationalistic philosopher who takes the 
current theory created by empirical hypothesis to constitute 
an eternal intuition into universal Being. 
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The simple truth is, we know, that the scientist must postu­
late the presence of causal connection before he theorizes about 
fr. The emergentist would require the scientist to have his 
theory pe:fccted,_ ~ven before he starts to construct theory or 
to. e~1terta111 em~mcal hypothesis. The emergentist forbids all 
ongmal speculation, all new hypothesis. This would fixate cur­
rent theory, much as Greek metaphysics made dogma of 
Greek science. But, to repeat, the source of his error is the fal­
lacious notion of general or universal causation, exerted by 
general or universal Being. It is true that a primary postulate 
of science has been the universality of causal connection; but 
this postulate refers to particular causation, not to general or 
universal causation, of which science knows and will know 
nothing. The causal postulate is already affirmed in the truth 
which generates science, and which asserts that real being is 
individual being. "Real," by definition, means causally effec­
tive. The rationalistic error, we conclude, is to see in the ob­
served similarity of particular causal processes a condition of 
the existence of such causal process. In truth, the similarity 
of causal processes is only the condition of our knowledge of 
specific causal process. We know that events are caused, 
whether or not we can describe their causes.We may not define 
nature in terms of the limitations of human lmowl~dge. 

But what is the correction of the emergentist's error? Its full 
correction is philosophical truth, postulating the universality 
or ubiquity of necessary particular causation. Without this 
postulate all scientific inquiry stops, and scientific knowledge 
evaporates into mere verbiage. But its more pointed correction 
is a perception of the implications of this truth for current and 
future science. Science must and does postulate the complete 
and intelligible determinateness of the process of evolution; 
and as a matter of fact it already inquires, not without success, 
into the causal processes transmuting inorganic into organic 
matter. There is no reason why the evolutionary process should 
be cut for purposes of theoretical analysis at just two or three 
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points. We may properly select for causal analysis just this 
transition from inanimate to living matter. But, more largely, 
we must acknowledge that the whole evolutionary process is 
the work of particular determinations, i.e. of individual things. 
All the "structures" of nature have originated in individual 
variants-all individuals are variants, for that is what "indi­
vidual" means. We will always continue to seek and find 
similarities of particular causation, defined in new theories; but 
we must not let rationalistic dogma nor loyalty to theoretical 
analysis blind us to the fact that all of the crucial causations 
determining evolutionary progress have been unique diff eren­
tiations, or dissimilarities, which by subsequent repetition and 
diffusion have established new types. Tbe future task of science 
is to do justice to the nonconformities of nature which bave1 

determined evolutionary progress. To do this is to complete the 
work of theoretical analysis, which discovers natural uni­
formities. 

This insight into the full requirement of philosophical truth, 
which is the transformation of theoretical science into evolu­
tionary science, frees us from the rationalism which would 
confine all future science within the limits of current theory. 
But it also mightily expands and transmutes the scientific con­
cept of nature; for we now see that every type of being, i.e. 
every similarity discoverable among individual beings, is the 
result of the particular differentiations in which it originated. 
This holds of human types, of organic species, and of the in­
organic sorts which we call "physical." The creation of the 
world was and is and forever shall be the work of individuals. 
This perception radically reforms both our conception of 
nature and our science of nature. It replaces the old eternalism 
and universalism by an awareness of the creative progress which 
is reality. Into this new science will come every perception we 
have ever had of the efficacy of individual beings in the creation 
of the world. 
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IN THE PREVIOUS CHAPTERS PHILOSOPHY HAS BEEN 

presented as a study politically motivated, inquiring 
into the implications of natural knowledge for the opposed 
postulates of necessity and freedom. The postulate of natural 
necessity has been shown to support the doctrine of absolutistic 
government, and democratic self-government has been shown 
to require the postulate of natural freedom. Long controversy 
between rationalistic philosophers affirming necessity and em­
pirical philosophers affirming freedom is closed by the victory 
of empirical philosophy, achieved in our own century. 

But now that the long controversy is over and the victory 
of liberal theory assured, it is necessary to tum back to do 
fuller justice to the rationalistic philosophers who defended 
the idea of natural necessity. What was the intention of these 
thinkers who so long and so fervently maintained their ration­
alistic dogma? They were motivated by fear of social chaos, 
and by their desire for some absolute foundation for social in­
stitutions. The authority of church or state, they felt, must be 
absolute. Sovereignty must be one and indivisible. Otherwise, 
they thought, there can be no authority, no sovereignty, no 
assurance of law and order. To this practiq:i.l consideration was 
added the desire for some absolute foundation supporting 
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science. Human experience is limited, we see only a part of 
the surface of things, and what we see is shifting, diverse, and 
disconnected. How can the scientist claim to reach authentic 
knowledge from the fragmentary clues of sense, how can he 
jump to universal theory from a few sense data, if he has no 
initial assurance that there really exists a universal form or 
Being, manifested in or through the fragmentary sense data? 
These practical and theoretical considerations supported one 
another. Let it at least be absolutely certain that there is uni­
versal Being! Then we may allow sensations to be data, indica­
tive of the permanent character of reality; and we are at the 
same time assured that the most constant elements of human 
life, namely, its moral laws and political institutions, are ver­
itably absolute, being the moral law and divine constitution of 
eternal nature itself. 

If the myth of universal Being is rejected, some other way 
must be found to support the induction from particular fact to 
general theory, and to allow sovereign persons to live together 
in political unity. First, what supports scientific induction? By 
what right does one proceed from fragmentary evidence to 
comprehensive and unified theory? Why may one believe that 
generalizations based on past occurrence will be honored in 
future occurrence? 

Induction is predicated, as J. S. Mill said, on the postulate of 
natural uniformity. What is meant by "uniformity"? Nothing 
more, it would seem, than the observed likeness or similarity 
of things. We perceive certain similarities among things; and 
as the scientist ponders upon these, he is led to deeper and 
wider similarities. He may finally conclude that all things are 
physically similar, and that physical science therefore describes 
a universal physical structure, common to all things and pre­
served in nature through all time. 

Clearly, theoretical analysis presupposes some sort and degree 
of uniformity-its whole aim is the discovery and elucidation 
of uniformities. The likeness or uniformity of things is thus a 
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postulate of theoretical science. But science, we have seen, 
postulates also the particularity or difference of things, under­
lying or accompanying their similarity. This is the meaning of 
the scientific emphasis upon particular fact as the criterion of 
general theory. Why, if things are radically different, should 
it be assumed that they will always present similarities? Why, 
if things are free and not necessitated, should they necessarily 
present any universal structure? Why should the physical 
structure inferred from yesterday's facts hold of tomorrow's 
facts? Why should things coo.form at all? Why should nature 
not be chaos, devoid of large and lasting order? 

A possible reply to this question would be to say that nature 
may indeed be chaotic, and the apparent order of nature only 
a mental framework which we project into nature. This Kan­
tian reply we cannot accept, because it destroys all scientific 
and moral faith. Another possible reply would be to say that 
since science does exist, and supports itself upon the postulate 
of natural conformity, the existence of science establishes the 
fact that nature is uniform and must be uniform. This is to 
claim too much. Science discovers much uniformity in nature, 
it is true; but it discovers no reason why there must be uni­
formity. In its acknowledgment of particular character as most 
real and ultimate, science implies that the order of nature rides 
upon a deeper disorder or chaos; and the physical scientist, in 
his recent researches, has demonstrated that this chaos or in­
determinacy exists, and that it sets limits to scientific descrip­
tion. Why should chaos not increase, and devour whatever of 
order there is? Human society occasionally falls prey to chaos. 
Why should nature at large not do so? What keeps things 
similar, what makes them more similar than they were, or 
similar in new ways? 

The philosophy of the future will ?1ake its first pri~cip_le the 
radical individuality of things; but 1t must also do JUSt1ce to 
the uniformity of things which makes theoretical science pos­
sible, and to the community of persons which makes govern-
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ment and civilization possible. To what is due the similarity 
of things and the reciprocal social adaptation of persons, if 
there is no absolute necessity compelling similarity and adapta­
tion? This is today a very practical question. Society has 
reached the place where a few individuals may destroy the 
human population of this planet, and conceivably even all 
planetary life, by means of the lethal instruments devised by 
science. The condition of human survival is peace; and peace 
requires the transcendence of the nationalistic exclusiveness 
which leaves us in political and cultural chaos. The human race 
must be brought into social community, something it has never 
known. How does order come out of chaos? How is cosmos 
generated? 

This, we may remember, was the question which science 
originally arose to answer. The earliest Greek thinkers hoped 
to comprehend the pbysis, or the generative force which 
creates nature. It was the later thinkers, Pythagoras and Par­
menides and Plato, who limited their objective, and who asked 
only how nature is sustained, not how nature is created. This 
shift of scientific interest corresponded to a shift of political 
interest. The earliest Greek thinkers hoped to create a Greek 
nation; the later thinkers saw this hope defeated, and sought 
to return to the old civic constitutions. This effort to perpetu­
ate inadequate institutions destroyed Greece, even as the effort 
to perpetuate our own past with its unabridged national sov­
ereignties would destroy modern civilization. But what is the 
clue, where can we get insight into the generative principle of 
nature? How can order be created out of chaos? vVe have 
today good evidence that nature has evolved, producing all of 
its cosmic order out of itself. How has this evolution been 
determined? 

The Greek error was to believe the orders of nature and 
society to be fixed, when in fact all cosmic order has evolved 
and still evolves. Aristotle taught the fixity of species. Plato 

, seems to have believed in an absolute geometrical order. The 
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c~nsequ~nce o_f t~i~ error was a failure to appreciate the effec­
tive reality of md1v1dual character. The notion of fixed species, 
for example, requires the notion of a superindividual force 
w?rl~ing in ?r u~o~ individuals, and confining their activities 
w1th~n specific limits. In fact, however, the species effects 
nothmg-all that happens in this world is the result of indi­
vidual interactions. Why a species or type persists is something 
that calls for explanation. It is not explained by the existence 
of the species. It is known that the continued existence of a 
species means that the species is adapted to its environment. 
What do we mean by "adaptation"? To say that a species is 
adapted means that the individuals comprising the species are 
adapted to one another and to the other things affecting them. 
Each individual thing exists in interaction with other individual 
things. Each individual is dynamically dependent upon the 
other individuals to which it reacts. It is evident that the reac­
tions of a thing may be destructive or preservative of the things 
which stimulate its reactions. If its reactions are predominantly 
destructive of these stimuli, the thing will no longer be stimu­
lated, it will no longer react, it will cease to exist. 

In this way, we are led back to the true insight which under­
lay the Greek error. The Greeks saw that nature comprises an 
economy, composed of things so adapted to one another that 
their reactions to one another preserve them all. There is an 
economy of nature, even as tbere is an economy of man. The 
Greek error was to suppose that this economic pattern is fixed, 
and that it preserves itself. In truth, the economic order is not 
fixed, it continually evolves; and it does not preserve itself, but 
it has been created, perpetuated, modified, and enlarged by the 
individuals dependent upon it for their existence. This is the 
true moral law of nature, embedded in the very conditions of 
individual existence; and out of this basic and original moral 
fact have proceeded, "in the order of time" as An~xi~a_nder 
said all the orders and uniformities of the world. The md1v1dual 
enti~ies composing nature are by definition different, and they 
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are not necessitated to conform or to be uniform. But they do 
largely conform; they remain in many respects similar or uni­
form. Our problem is to learn how there arise these uniformi­
ties, which persist because they preserve a reciprocal adapta­
tion of thing to thing, and so constitute the economy of nature . 
. How has nature evolved? What is the sufficient condition of 
human progress, which most patently advances the evolution 
of nature? 

When we approach the problem of evolution seriously, re­
solved to solve it, we grasp some remarkable facts. We have 
been astonished for some time at the striking evidences of 
symbiosis, or interdependence of plants and animals, which 
are daily revealed by the biologist. But let us now ask what 
a really well-adapted vegetable or animal character would be? 
Within a few thousand years, the surface of this earth will 
presumably be populated only by those plants and animals 
which serve man. Wilderness will have vanished, and new 
species created by scientific ingenuity will cover the earth. 
Really adapted were and are only those organisms, the issue 
of which man has domesticated or will domesticate. 

The centerline of plant and animal evolution is that which 
points to the human economy. We are merely being literal and 
scientific, we are not being idealistic or vain, when we see the 
organic evolution of earth to be a progress directed toward 
man, and most largely determined in all of its history by factors 
which become fully effective and visible only in the human 
economy of today. 

Can we see what character it was which gave to man his 
dominance among the organic species? Presumably, man be­
came man when he achieved the domestication of animals and 
plants. This liberated him from "the state of nature," in which 
the organism is dependent for its provision upon wild products. 
The domestication of food must have removed natural checks 
upon the human population, which would so increase as to be­
come socially congested, and find new checks in violence and 
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exterminatory war. The same causes produce the same effects 
today. Out of this chaos of human violence, we must believe, 
arose the first political institution, possibly the clan system. 
The large and congested population was organized into a num­
ber of clans. The individual identified himself only with his 
clan, which protected him from the mass-excitement and 
violence generated by the larger population. The individual 
could know his small clan, and he could accept its rather rigid 
regulation of his behavior as a condition of peace. Among the 
clans was preserved a minimum of necessary intercourse, care­
fully controlled. By the clan system an amorphous and 
delinquescent population was crystallized in.to a viable pat­
tern. 

That political institutions originated somewhat in this way 
is suggested by the ritual and symbolism of the clans. Each 
clan identified itself with some plant or animal species; and the 
first "gods" appeared in mythical Wolves, :Bulls, Oaks, and 
Fishes whose "life" was the enduring life of the clan. The 
clansmen were "children of the Bull"; and fm them beef was 
tabu except when eaten ritually, with awe and trembling. \Vhat 
was the spell of these symbolisms, which have persisted through 
all the centuries of civilization down to today? Did the con­
gested war-diseased population look back with nostalgia to the 
"state of nature," which disappeared with the domestication of 
plant and animal food? Did men long to be ag-ain just an animal 
species sharing the natural economy of the wilderness? And 
did the clan system profess to be a retum to that state of 
nature, in its solemn pretence that humans are "really" wolves, 
cattle, sheep, and fish? Again and again, in later history, we see 
populations which have outgrown their political economic in­
stitutions rise in social convulsion, and attempt a "return to 
nature." How can man return to nature, what does the nos­
talgia for nature mean? Man returns to namre only by his 
creation of political-economic institutions which remove con­
gestion, and allow populations larger than h.ave existed before 
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to live together in peace. His nostalgia for nature is his need 
for a justice which will obviate violence, by securing some 
consideration of each by all. 

In fact, of course, the conception of the clan system was 
quaint, artificial, a product of the creative imagination. The 
clansmen were not wolves, there was no Great vVolf imbuing 
with his immortal vigor the tribe who solemnly ate of the wolf 
meat. It was because these symbolisms were human creations 
that they had to be so rigidly and dogmatically upheld. For 
there was in fact a clan; and the clan owed its unity and 
strength, its prosperity, and finally even its existence to ,the 
symbolism which identified the individual with his clansmen. 
The human population of this earth must still and always live 
in virtue of some symbolism, assuring the individual of his 
kinship with his fellows and with nature. The only question is 
what sort of symbolism it shall be. If man lives in the strength 
of symbolic art, shall this art be myth or science? 

It is significant, surely, that the first symbolism to create a 
political-economic system should have deified animals and 
plants. Man had raised himself to human status by his domesti­
cation of animals and plants, a practice which presupposes an 
unusual interest in and attention to other species. \ Ve may guess 
that domestication was initially noneconomic, being motivated 
by a kindly and playful love of living things, such as still makes 
children identify themselves with pets. It was this same spon­
taneous affection for species different from the human which 
bore fruit in the symbolism supporting the clan economy. 
Later, the divine Sheep became the Lamb of God, and still 
later the good Shepherd who gave his life for the sheep. 

The domestication of animals and plants, and the consequent 
creation of political and religious institutions, occurred long 
ago; but today there occurs a change as far-reaching and un­
settling as that which took man from his wild Eden, and made 
of him a social being dependent for his existence upon political 
invention. Today, we see the domestication by man of his 



THE FUTURE OF PHILOSOPHY 
595 

physicochemical environment, this advance being usually 
spoken of as "the scientific and industrial revolution." For a 
century, there has been enormous human increase, leading- to 

social c01:gcstion, mass-excitement, and exterrninatory .;ars. 
Once agam we seek new political institutions, partitioning hu­
manity into viable groups and regulating the intercourse of 
these groups. And once again men tum, in their search for a 
symbolism supporting this new order, to a myth suggested by 
those interests which led to the congestion from which they 
must be saved. It was scientific interest in physicochemical 
nature which initiated the industrial revolution, with all of its 
social consequences. So there appears today the symbolism of 
materialistic philosophy, assuring us that if we will only believe 
that men are (not wolves or sheep or fish but) physicochemical 
mechanisms, the social future will be secure. This materialistic 
philosophy is usually presented as nothing but science itself; 
but materialism is metaphysical myth, and not science. The 
physicochemical processes constituting the human being are 
to be understood more by way of their difference from other 
physicochemical processes than by their likeness to these. What­
ever overlooks or denies specific or individual difference is a 
myth. Science is just the consistent refusal to neglect specific 
and individual differences. From science we deduce, in place 
of myth, the truth that respect for individual being is the 
foundation of all human and natural economy. 

"\Vhen we survey the large course of evolution, we see that 
it has proceeded by great leaps or abrupt departures from type. 
This is what allows us to classify things into species, genera, 
orders, etc. Consider, for example, the chemical elements, each 
type of atom clearly demarcated from its ninety-odd fellows. 
Why is nature not qualitatively continuous, in such a way that 
between any two known types there will be found a third? 
Why is nature specific? The answer of s_cience is th~t nontypi­
cal individuals have existed, but have failed to survive and re­
produce themselves. This still does not explain why rew and 
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very different orders have emerged, and established them­
selves as preeminently adapted. 

It used to be supposed that sudden changes in the physical 
environment conditioned the great departures of organic evolu­
tion; but the physical environment has been remarkably stable, 
and the biologist finds that the greatest diversification of or­
ganic species occurred in the periods of greatest physical stabil­
ity. The appeal to changing physical conditions as the cause 
of organic evolution was really a hang-over from pre-Dar­
winian thought. The physical environment was given the role 
of creator, because men still hesitated to affirm the creative 
power of life itself. But one has merely to observe the 
morphological and other relationship of organic species to learn 
that life is preeminently conditioned by other life. The fact 
that organic evolution has proceeded apace in eras of maxi­
mum physical stability suggests that the chief condition of 
specific change is congestion, due to the rapid increase of the 
organic population under favorable physical conditions. The 
most potent environment of a living organism is the life-en­
vironment, constituted of other living organisms. When physi­
cal conditions are stable and life multiplies rapidly, the indi­
vidual is subjected to new pressures exerted upon it by a mass 
of its own kind; and these new stimuli will elicit new sorts of 
response. Most of these responses will be destructive in effect, 
and result in depopulation with temporary relief from con­
gestion. But occasionally there will occur a novel response, one 
which is preservative and not destructive of its stimulus; and 
individuals so responding will be favored above their fellows, 
and become the progenitors of a new type. 

To speak more generally, evolutionary progress may be con­
ceived to be at once the result and the condition of natural 
increase. Nature is not quantitatively fixed, in such a way that 
there is always the same number of the same sorts of things. 
Whatever is exceptionally well adapted will multiply, and this 
multiplication will automatically produce a new condition of 
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c~ngestion, in w_hich things_ otherwise well adapted are over­
stmmlated by thmgs of their own kind. The individual is no 
longer adapted to members of its own species. There occurs in 
all of nature the violence and destruction which in human so­
ciety is war or massacre; but there also may occur those crea­
tiv~ responses w~ich initiate new _sorts of adaptation supporting 
an mcrease of bemg. These creative responses are the reactions 
which have established new types and species, and advanced 
the progress of cosmic evolution. The whole course of evolu­
tion may be understood as a creation of material nature, with 
continuous increase in the number or quantity of existent 
things, this increase requiring the continuous readaptation of 
things primarily to things of their own kind. Evolutionary 
progress is a qualitative progress, advanced by the rise of new 
and more deeply adapted types of being; but the qualitative 
progress is also a quantitative progress, the new type being 
"higher" just insofar as its reactions tolerate and support an 
increase of being. Thus the progress of human character is to 
be measured by the increase in human life which it makes 
possible; and human progress is accordingly most easily ap­
preciated in terms of the development of the political economy, 
by means of which man has supported in health and security 
a steadily increasing population. Materialism was right in its 
quantitative emphasis; but it overiooked the fact that the size 
and security of a population is dependent upon the character 
of the individuals composing it. Idealism was right in its em­
phasis upon quality; but in rejecting quantitative measure, it 
deprived itself of all objective moral criteria, and inevitably 
became arbitrary and prejudiced. Use the quantative meas~e; 
but discover the quality which conditions the quantity of life 
or other existence! 

There is every reason to believe that human progres~ illus­
trates the principle which has determined the evolution of 
nature at large. Human progress is conditioned by- the ap­
pearance and spread of new qualitative character, which sooner 
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or later effectively reforms the political-economic organization 
of society, this new economy supporting an increased popula­
tion. Can we perceive the working of this principle in sub­
human nature, and learn how there appeared and multiplied 
living organisms, mineral compounds, and even physical en­
tities? Does the political economy of man only make apparent 
a power of economic organization which can be pursued into 
the smallest grain of nature, and which has generated the cosmos 
itself? 

Consider how the evolution of the earth's surface has pivoted 
itself upon the peculiar properties of water! One may conceive 
the whole evolution of vegetable and animal life to be a device 
by which the waters of sea and sky were spread over the dry 
land masses of the earth; for living matter is chiefly water, and 
is distinguished by its power to retain water in various chemi­
cal combinations. The most distinctive property of water is its 
moderation and stabilization of temperature. But temperature 
is the measure of heat, and heat is rapid molecular vibration. 
Too rapid vibration causes the disintegration of molecular 
matter, the last stage of material decomposition being the re­
duction even of atomic matter into radiant energies such as 
light. The stabilizing properties of water provide the needed 
clue to the evolutionary mechanism of universal nature. The 
creation of the material cosmos, in all of its physical, chemical, 
organic, and social organization, is the progressive induction 
of energy into temperate and nondestructive motions. There is 
always violence or destruction, potential or actual; but there 
has been also a progressive establishment of patterns of interac­
tion which preserve and increase the sum of material being. 

Does this natural progress constitute a mechanistic process? 
The evolution of nature is mechanically necessitated in the 
sense that each establishment of novel adaptation will lead to 
an increase of material existence, this material increase sub­
jecting each material thing to new and disturbing conditions. 
But the progress is not really mechanical, because this incidence 
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of violence, by means of an advance to some new form of 
organiz~tion. This transcendence of old forms by new forms is 
unpredictable and mechanically inexplicable. How can it be 
explained, if not mechanically? 

Mechanical explanation means the exhaustive analysis of any 
particular occurrence in terms of uniformities or similarities 
already known to invest entities of the sorts involved in the 
occurrence. But the appearance of a new type or species, estab­
lishing a new pattern of interaction among things, by defini­
tion escapes reduction to earlier uniformities. The new type is 
"emergent." Darwin rightly attributed to chance the individual 
variations which he saw to be the condition of specific change. 
He did not mean, he said, that these variations are uncaused, 
but only that their causes escape detection. Biological science 
through its genetic studies has advanced far beyond Darwin 
in its knowledge of the mechanisms of heredity; but it must 
still statistically attribute to "chance" the origin of what genetic 
combinations shall occur, to determine the character of a 
living population. Recourse to statistical methods involves a 
renunciation of strictly mechanical explanation. The latter 
seeks to determine causal relations among individual entities, 
whereas statistical analysis seeks only to determine approximate 
uniformities of group behavior. 

It should not be supposed that the use of statistical methods 
prejudices the scientific conviction that everything happens by 
due cause. On the contrary, statistical science establishes this 
causal postulate more firmly. When the empirical philosopher 
challenges the postulate of universal necessity, he mean,s to 
deny that particular events must necessarily conform to some 
universal design. He does not deny, rather he most emphati­
cally insists, that particular events are causally necessitat:d by 
other particular events. His inten:ion is to. a~rm particular 
causation, and to say that all effective causat10n 1s the work of 
individual entities interacting upon one another. This means, 
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individuals being by definition different in their characters and 
reactions, that particular occurrence will always elude ex­
haustive description in general terms. This was the insight of 
Darwin, when he wrote that the individual variations support­
ing evolutionary change are duly caused but nevertheless 
escape theoretical formulation. The individuals which establish 
a new type or species are individually different from anything 
that has existed before; and it is just this individual difference 
which is reproduced and repeated, to become the defining 
character of a new type. 

Several conclusions have now been reached concerning the 
evolutionary progress of nature. They may be summarized in 
the following hypothesis. The successful adaptation of indi­
viduals of a given type to the things around them will result 
in an increase of population, with consequent congestion, 
destructive violence, and depopulation. The better a type is 
adapted to environing types, the worse will become the mal­
adaptation of individuals of that type to one another. (Thus 
man, the supremely adapted animal species, is most subject to 
social maladjustments, or failures in the adaptation of man to 
man.) This diseased or maladjusted condition will persist either 
until the population is much reduced, when the whole unhappy 
cycle will begin over again, or until, to use the language of 
Plato, some individual variation "by good fortune" originates 
a new sort of adjustment. This novel adaptation will support 
an increased population; but it, too, will eventually produce 
still further increase, with new congestion, and new need of 
novel adjustment. 

The foregoing conception of evolution allows an answer to 
the question with which this chapter opened, demanding some 
ground or source of the observable uniformities of nature. If 
things are not necessitated to conform, they evidently conform 
freely; and our problem is to discover how things have come to 
conform and how they may be persuaded to conform in new 
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ways. The conformity of things, evolutionary science informs 
us, is more than bare uniformity. The conformities or uni­
f_ormitics prese~vcd by nature_ are :ways of reciprocal adapta­
tion among dungs, these rec1proc1ties constituting a natural 
ecc'.nomy. The specific ~ypes of nature are due to the multipli­
canon, spread, and persistence of certain individual characters 
which proved to be preeminently adapted. The classification 
of nacural species points to a natural history, which, if we could 
know it, would inform us of the individual entities in which 
these species originated. There has been an historical succession 
of individual characters establishing new and better adapted 
types. These individuals have advanced natural evolution from 
its physical and chemical beginnings, through its mineral, or­
ganic, and social stages, to what is supremely human in man 
today. These potent individuals are the true creators of the 
world. 

It is for the philosophy and science of the future to elaborate 
and propagate this truth. Only individuals are causally effective; 
and the total achievement of effective individuals is nothing 
less than the creation of the cosmos. It may some day be 
scientifically demonstrated that henceforth the hub of cosmic 
creation lies in the human life on this planet, in that the activi­
ties of human life proceeding on earth exert just that small but 
decisive influence which makes the difference between cosmic 
health and cosmic decay. In this case, man would literally be­
come the creator and providence of the world. However this 
may be, fact and logic compel the conclusion that nature is 
and always has been the creation of its individual constituents. 
It is a democratic world that we inhabit, the divine govern­
ment of nature being wholly that of the things in it. 

This insight into the individual origins of natur~l uniformi­
ties revolutionizes man's concept of nature. It provides full and 
final release from the dogma of material necessity, and opens 
our eyes to the creative power which always has invested and 
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always will invest the things of nature. There is no "law of 
progress," mechanically necessitating progress; but all evolu­
tion and progress is the work of free individuals, freely respond­
ing in their own character to what stimulates them. This 
thought is both inspiring and chastening. To know that nature 
from the beginnings of creation has itself met and mastered 
the problems which it generated is most encouraging. But it is 
sobering to know that there is no underlying necessity guaran­
teeing the solution of these problems and the continuance of 
creation. Human destiny at least lies wholly in human hands; 
and possibly in human hands lies the further destiny of all 
creation. 

Long ago, Plato in his dialogue Timaeus suggested how the 
cosmos may have been created from chaos by a divine Artisan, 
who eternally persuades the originally unordered elements to 
accept an ideal pattern. An evolutionary science might confirm 
this conception of cosmic creation out of chaos. Chaos means 
the absence of constant order and uniformity. A plurality 
of interacting individual entities, among which there persisted 
no constant and definable relations, would be in fact chaotic. 
Within such chaos, there might occur individuals so recipro­
cally adapted that they were able to persist, and steadily to 
extend into other things, by causal interaction, a similarly 
adapted character. From this beginning of cosmic order, as a 
result of the increase of these adapted beings and their inter­
stimulation, might proceed the evolutionary changes which 
have created the diversified but specified world of today. In a 
real degree nature· remains chaotic, because the differences 
among its individual constituents persist under all of their con­
formities; and at any time such difference may reproduce it­
self, to establish a new conformity. But modern evolutionary 
science requires no deus ex 1nacbincr, such as the dcmiurge of 
Plato. The creative power is that of those individuals~ who 
have responded to their stimuli in new, better adapted ways. 
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Human memory, in historical science, brings some acknowl­
edgment to the seers, statesmen, scientists, and saints who by 
word and deed have established new adaptations of the human 
individual to his human and natural environment. Behind these 
heroes arc the anonymous and unsung individuals who inspired 
them; and back of human history is the unrecorded past, hu­
man and subhuman, no less rich in individual achievement 
which carried energy from its immaterial beginnings, through 
its chemical, mineral, and organic stages, to man and his 
civilization. 

\V c cannot develop this theme here. To do so would be to 
transform science into the religion it ought to be and some day 
will be. For what we shall learn is this: Creative love alone has 
from the beginning engineered this world; and if man abjures 
this religious love, the very stones will cry aloud their adora­
tion, and take up the creative work which man lets fall. But 
we shall not let it fall. There lies ahead of man a heaven that 
shames all prophecy. That heaven, or annihilation, is his destiny. 

Philosophy in this way finally returns to the deeper truth 
of religion such as that of the New Testament, or of art when 
it points to a mercy and love which is the deeper fount of all 
justice. Political institutions, whatever their form, will not give 
us security and peace if they are observed only in the letter, 
and not in the kindly spirit which created them and which they 
were created to serve. No more than logic provides scientific 
truth if it is not the instrument of willing attention to all par­
ticular fact, does a democratic constitution secure justice if 
it i~ not used to implement a kindly and loving goodwill toward 
all human individuals. Let democratic society lose its loving­
kindness, let it confuse the machinery of democratic govern­
ment with the tricks of power-politics, and very quickly a 
political majority will by harsh and autocratic action inci:e 
some off ended minority to justified rebellion. The democratic 
constitution will secure justice if it makes effective in legisla-
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tion and administration that love of one'5 fellows which purifies 
the heart from hatred, and which constitutes, whatever it be 
called, the true religion of man. The justice which has gen­
erated the cosmos is itself an instrument of creative love. \ Vhen 
will intellectuals again be humble enough, and bold enough, to 

speak aloud this name of love, and to make it the head and 
corner of their symbolic art? 
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