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INTRODUCTION

HAT the present age is one of critical examination
in which scientific concepts, traditional institutions,
and social practises are being weighed in the balance
is an observation so trite that only purveyors of platitudes
are guilty of calling attention to the fact. Nevertheless
the reorganization in ideas and practises we are now un-
dergoing is so fundamental that many tangled metaphors
are invoked to describe this upheaval. One of the most
curious manifestations of the sometimes paradoxical
situation of modern culture is found in the fact that
while science, in the course of the last several centuries,
has progressively extended man’s control over nature, it
has at the same time been undermining its position as g
theoretical discipline. Thus we find that after verifying
Francis Bacon’s dictum that knowledge is power, modern
science is coming to see that power is not necessarily
knowledge. As an example of this imbalance of theory and
ractise we need only point out that while science has
increased its ability to predict and determine the future,
there is as yet no adequate theory of “natural law” ex-
plaining and justifying these practical results. The status
of induction, causality, probability, etc., is a scandal in
the philosophy of science which is no whit abated by the
advent of Heisenberg’s famous “principle of indeter-
minacy.”
“Undoubtedly many thinkers, noting the fact that the
erises in our economic-political systems parallel the need
for theoretical reorientations in scientific structures,

would regard this coincidence as purely accidental. But
ix




X INTRODUCTION

it is also possible to regard this necessity for readjust-
mm in socxal relatlons and the theoretical foundations
of science as two phases of the same unitary phenomenon.
This, in fact, is the view of the situation taken by the
cultural interpretation of history, a view which is rem-
iniscent of the older organismic theory of soclety. {n any
case the fact remains that science today is being forced
to~ cr1t1c1ze 1tself its procedure and fundamental assump-
flons, To an extent never before even vaguely anticipated.
So thoroughgoing is this reconstruction that it reaches
down into an examination of the logical tools we employ
in all our thinking. In other words, one of the formula-
tions now proposed as a necessary part of the new scien-
tific methodology is that we develop a new logic to take
the place of the older Aristotelian logic, which the human
race has been employing for over two thousand years.
Thus it is proposed that we adopt a non-Aristotelian
logic, discarding the most fundamental laws of thought
which have hitherto provided the-regulatory principles
according to which thinking has progressed. I have set
forth my own reaction to this non-Aristotelian logic in
Chapter III. My own view, which at the same time sets
forth an alternative to the present popular movement of
Logical Positivism, is expounded in Chapter V.
It is clear that in order to provide the new intellectual
synthesis which the modern world must find, if it is not to
Wegrate from lack of unifying principles and thus go
+to destruction, it will be necessary for scientists to
frame some unifying scheme which will be capable of
integration with human culture and with human per-
sonality. The theoretical results of science must be hu-
mamzed’% and the practical _achievements of applied
smence must be s001a117ea But while we cry for interpret-
ers, for scientific seers, who can lead us through the
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mazes of modern learning, our scientists for the most part
remain philosophically inarticulate. In view of this situa-
tion in science those of us who regard it as the obligation
of philosophy to attempt to coordinate the results of sci-
ence may well ask ourselves, what is to be done?

In the following chapters I have set forth my own im-
pressions of the nature and implications of the intellectual
revolution which is in progress. The present view em-
bodies several ideas which are current in present day
thinking, namely, the method of phenomenology, the or-
ganic theory of nature, the theory of emergence, and the
doctrine of humanism. These doctrines, which are some-
what distinet movements, I have tried to combine into
one system. Let me indicate briefly the réle which each
of these ideas plays in the development of the present
thesis. First let us glance at phenomenology.

As a possible method of integrating the vast and un-
wieldy masses of facts of the sciences into meaningful
wholes the adoption of a phenomenological viewpoint is
recommended. By phenomenology is meant a study of
that which exhibits or displays itself: it is the descriptive
point of view obtained by viewing a thing as a whole.
Much of the trouble, it seems to me, comes from an over-
emphasis upon microscopic details. Thus it comes about
that we can no longer see the forest for the trees. It is
therefore proposed that we occasionally ascend in intel-
lectual balloons and view the forest and ignore the trees!
I do not know what term a Freudian would invoke to de-
scribe this “flight” from “reality,” but it is interesting to
note that scientists sometimes turn to this viewpoint.
Those who have followed the recent developments in
gestalt psychology have seen this method appear in psy-
chology. An illustration of the phenomenological method
may be found in the study of botany. We may view a
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flower as a phenomenal pattern, which is the attitude of
appreciation. Or like the biochemist, who studies the in-
timate and complex mechanisms, we may analyze the
petals of flowers into their intricate molecular structure.
But we must never forget that the flower, in spite of its
detailed complexity, possesses a phenomenal simplicity
which is responsible for its beauty to us. Lest the reader
fear that after all this is only poetry, let me recall that
physics and chemistry, in employing the second law of
thermodynamics, are also resorting to the phenomenal
point of view. And this brings us to our own interpreta-
tion of the organic theory of nature as embodied in the
doctrine of emergent evolution.

Several years ago, as _pomted out in Chapter VII, the
writer indicated that modern science is coming to rec-
oghize two types of “laws” in nature. This duality of
natural law is stated in terms of a contrast between dy-
namical laws and statistical laws. The first type. dunami-
cal Taws, are causal laws, giving rigid determinism and
predictability, and the second type, statistical laws, yield
mere probability and introduce indeterminism into the
calculations. A dynamical or causal law eliminates con-
tingency, and implies ability to visualize the mechanisms
in operation. But in statistical laws, concerned with the
calculation of mean values, the individual elements of
the statistical ensemble are not studied. Let us set down
the contrasts between these two types of laws:

Dynamical Laws Statistical Laws
1. Ilustrated by the principle 1. Illustrated by the second law
of least action (including the of energetics (or thermody-
first law of energetics). namacs).

. Causal (or necessary). . Probable (or contingent).

. Microscopic processes are vis- Macroscopic states (or aver-
ualized. aged results).

. Real mechanisms. . Phenomenal viewpoint.

. Reversible processes. . Irreversible processes.

[N
B

O
(2.0



INTRODUCTION xiii

Here we see that the atomic processes of microscopic
mechanisms are reversible (sometimes periodically) and
subject to necessary causal laws, whereas the macroscopic
states represent the mean value of a large number of in-
dividual processes of a statistical aggregate. It is some-
times supposed that since the mechanical processes are
reversible, the second law of thermodynamics, expressing
as it does the irreversible character of familiar natural
processes, is necessarily a non-mechanical law. It must be
noted, however, that the second law of thermodynamics
does not contradict a dynamical law (such as the first law
of energetics, more familiarly known as the principle of
the conservation of energy), but is supplementary to it.
The second law of thermodynamics (or energetics),
which gives an arrow to time, as Eddington says, does
not disturb the foundation of classical kinetic theory.
Statistical mechanies, in fact, rests upon the conceptions
of the mechanical-kinetic (microscopic) theory, i.e., mass
particles in motion. The real difference lies in point of
view. The dualism between reversible and irreversible is
associated with the dualism of the atomistic and the
phenomenal points of view, as Max Planck observes in
his book, Survey of Physics (p. 103).

The writer has on several occasions independently
argued the thesis that it is the second law of thermody-
namics which underlies the production of macroscopic or
phenomenal states. It is interesting to note that Profes-
sor A. S. Eddington, in his work, The Nature of the Physi-
cal World, favors a dualism which parallels our own
distinctions between dynamical laws and statistical laws.
These are termed primary and secondary laws by Edding-
ton (op. cit., p. 75). According to Eddington, a primary
law holds for the behavior of individuals and is indifferent
to the time direction; whereas secondary laws hold for
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aggregates rather than individuals, express probable
rather than necessary results, and therefore introduce
“chance” into our picture of nature. Eddington states
that it is the second law of thermodynamics, illustrating
a secondary law, which gives to time the arrow which in-
dicates direction or is responsible for irreversibility. This
idea is entirely in harmony with the writer’s supposition
that the unidirectionality (irreversibility) of experienced
time is a manifestation of the irreversibility of the bio-
chemical reaction in the human brain, as these reactions
proceed in accordance with the second law of thermody-
namics. Some experimental verification for this view is
provided by Professor Hudson Hoagland, in a paper
to which he refers as he comments upon the present
writer’s view (cf. Philosophy of Science, Vol. 1, 1934,
351)~

While Professor Eddington accepts the second law of
thermodynamics as an illustration of a secondary law, he
does not explicitly regard it as the basis for the produc-
tion of what, in the present view, is termed a macroscopic
or phenomenal pattern. And yet our own interpretation
here is quite in harmony with his view. Eddington tells us
(op. cit., pp. xiv-xv) that the external world has become
a shadow world, and that the drama of familiar life, from
fﬁe point of view of present day physics, 1s a shadow-
graph performance And now we ask, why should we not
1dent1fy this “shadow world” with the phenomenological
world of statistical ensembles which thereby exhibit
tﬁemselves'? Why shouldn’t the second law of thermody-
namics be generalized to provide the physical basis of
macroscopic patterns, whether of molecular or of human
societies? Eddington almost comes upon this view when
he tells us (p. 105) that entropy is to be placed alongside
beauty and melody, because they all three appear as
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features of arrangement. Thus nature produces what the
writer has called new simplicities, or second order sim-
plicities, out of first order or simple simplicities. This dif-
ference (except for the ultimate constituents of matter),
is relative, 7.e., what is a simple simplicity from one point
of view is a complex simplicity from another, just as a
cell is an elementary unit in an organism (a unitary mode
of behavior), but is also a complex aggregate of the large
number of molecules of which it is constituted. Part of
the present thesis is that the gestalt properties of the
phenomenal macroscopic state are field properties.

In Part II of this work the idea that the second law of
energetics is an expression of the tendency of statistical
ensembles to come to some common basis of functional
pattern is employed in a human social context. That is to
say, just as consciousness is a macroscopic emergent from
the activities of microscopic entities (neurone frequen-
cies), so social patterns are phenomenological emergents
from the social entities of statistical ensembles. This is
our social philosophy of energetics. As indicated in the
references, the attempt to employ the laws of energetics
in a social milieu is not unprecedented, for Henry Adams,
W. Ostwald, Edwin E. Slosson, and probably others, have
made investigations along these lines. The advocates of
“technocracy” have popularized the “energetic interpre-
tation of history,” but I find little that is new in their
views.

And now how does humanism fit into this picture?

Of course there are various conceptions of the meaning
of humanism. The implications of the term for ethics are
pointed out in Chapter XV. In the field of the philosophy
of science humanism is interpreted as a doctrine which
stands midway between materialism and supernaturalism.
Humanism as here understood holds that these are ex-
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treme views, and asseiw wav we wuth lies in a com-
promise position which includes the best elements of
both. Humanism is thus associated with the theory of

comes peculiarly 1nterested in the drama of cosmic evolu-
tion at that point wherein man appears on the stage.
Man today, in the rdle of the scientist, appears largely
as a “student” of this wider world of nature from which
the human race emerged. But man’s eventual role may be
quite different, in that he may become the “teacher” in
that very cosmic classroom where first he learned to
“obey” the laws of nature. Man cannot remain content to
be a passive onlooker. His very growth in knowledge and
in wisdom will undoubtedly make a difference to the
future direction of nature’s course. Humanism adopts the
position that the final fate of our cosmos cannot be cal-
culated without taking into account the réle which hu-
manity is to play in the subsequent acts of this as yet
incomplete, and perhaps forever unending, drama. And so
the naturalist and the humanist join in with the ancient
voice of hope and triumph: It doth not yet appear what
man shall be!

nd now a few words concerning those persons who
have influenced me most in the development of my own
thoughts. Of course my former teachers have had much
to do with the shaping of my views. Here I refer espe-
cially to Professors J. A. Leighton, A. P. Weiss, A. R.
Chandler, A. E. Avey, B. H. Bode, and H. H. Goddard.
From my present colleagues, Professors M. R. Gabbert
and Richard Hope, I have received stimulus and helpful
criticism. In addition to these influences, and over a
period of years, I have been the recipient of counsel and
suggestions from others who have been interested in my
mental evolution. Among those who, at one time or an-
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other, have passed judgment on my work are Doctors
Christine Ladd-Franklin, Marvin Farber, G. P. Conger,
D. L. Evans, Harry Helson, Hudson Hoagland, N.
Rashevsky, Edwin E. Slosson, Smith Ely Jelliffe, G. E.
Coghill, W. M. Malisoff, Herbert Feigl, Charles Hart-
shorne, A. J. Lotka, Archibald Henderson, M. Lukiesh,
and Count Alfred Korzybski. I wish to thank these
persons for their comments and criticisms, destructive
as well as constructive, even though I have not always
benefited from their suggestions to the extent that they
intended. Finally I wish to thank my wife for her unfail-
ing patience and encouragement during the period of the
writing of this book.

Chapter IX of the book is a revised version of an article
on “The Biological Origins of Religion,” which first ap-
peared in the Psychoanalytic Review, January, 1932
(Vol. 19). I am indebted to the Editor of this review for
permission to use that article here. Part of the last chap-
ter is taken from a paper on “The Social Objectives of
Humanism,” which was first read before the First Hu-
manist Assembly in New York City on October 11, 1934.
These meetings were organized by Dr. Charles Francis
Potter. Professor John Dewey was kind enough to take
part in this symposium. My own paper was published in
the New Humanist, December, 1934, and is here repro-
duced by permission of the journal. Aside from an occa-
sional quotation, the remainder of the material of this
volume has not previously appeared in print in this
country.

0. L. R.






PART I

PHILOSOPHY AND THE PHYSICAL
SCIENCES






CHAPTER 1
IDEALISM AND SCIENTIFIC REALITY

I. Science aAND HumanN PROGRESS

Aggs, like human beings, have their fashions. Like the
men that live in them, periods of history have their indi-
vidual modes of expression. And so we moderns, not to be
outdone, must also have our cultural eccentricities. And
who can deny that we have? Is it not obvious that one of
the peculiar idiosynecrasies of the modern era is the belief
in progress? Even the Great War and the Depression
have not permanently damaged our optimistic faith in
the future.

There are other intellectual modes which characterize
the present age, but let us pause for a moment and
examine more closely this confidence we have that history
iIs not purposeless. Progress, as we all know, implies
direction in time. The idea carries with it the implication
that the past was a preparation for the present, which in
turn can be succeeded by an even more perfect future.
Accordingly, under the influence of this idea, we have
come to regard the course of history from the Ape-man

(or the -ma o_the modern period as the record
of The ﬁﬁcreasu?g' realization 6?01?5%1%@1}; our char-
itable Thoments our enlightened futurists of culture wili
grant that the Middle Ages constituted but an intermis-

sion in the drama of cultural progress, a detour on the

somewhat winding but ever ascending highway to the
3
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modern world. Like the barbarism of early savagery,
Medizvalism was a resting place along the road to the
New World of modern culture. Now we are going forward
again.

And so we moderns try to understand ourselves-in the
light of what man has been. With the passion of cru-
saders we explore the historical and psychological in-
fluences which enter into the structure of human nature
and social institutions. The results of such studies, we
are convinced, not only show us how we have come to
be what we are, but also help us in the process of con-
trolling Jsocial evolution. ] Therefore we write books on
the “mollern mind” and how it is made and is still in the
“making.” An old sage once remarked that of the writing
of books there is no end. If he were alive today he would
say that of the writing of books on the making of the
modern mind there is no end. But instead of finding these
books a weariness to the flesh, our erstwhile cynic would
now probably read them with avidity.

Behind all this social diagnosis and political psycho-
analysis lies a serious purpose. The impetus behind our
introspection concerning our cultural hinterland is the
belief that—this kniowledge will give us a _mastery over
the future. Knowledge is power, we > echo with Francis
Bacon, the founder of modernism. We look forward to
the time when man will consciously control the “direction
of human evolution.” Our potentialities are limitless, we
like to believe.

At the present time it is fashionable to enumerate the
various “movements” which have served to bring about
the present world. The contemporary philosophical his-
torian asks the question: What forces have done most to
undermine the previous culture of Western Europe, thus
introducing the new civilization? In answer to this the
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cultural historian * sets down the following movements as
being the most important in the creation of the modern
world :

. The Renaissance

. The Reformation

. The Development of Modern Science

. The Growth of Nationalism and Democracy
The Doctrine of Natural Rights

The Industrial Revolution

o ONR O IR

Our philosophical historian then discusses each of these
movements, bringing to bear much scholarly research in
evaluating the importance of each force. He summarizes
his learned analysis by pointing out that the modern
world is more a result of the practical applications of sci-
entific research than it is of any other factor. He will
marshal up much evidence in support of this view. He
will show how the whole economie, financial, and indus-
trial organization of society developed along side the ma-
chine. The inventor of the steam engine and the discov-
erer of the laws of electromagnetism, he tells us, have
done more to revolutionize the old world and to create
the new environment than all the exhortations of philos-
ophers and of priests. He will point out how nationalism
and democracy have also received their impetus from the
applications of science and discovery. Thus our historian
continues to pile up confirmatory evidence. By way of
putting the capstone on the argument he concludes by
showing how the invention of the printing press, making
knowledge (and also the Bible) accessible to all, under-
mined the ecclesiastical monopoly on learning, and how
this finally broke the domination of the Church.

This story of the growth of science is indeed inspiring
and might well be taken as an earnest of the power of

1Cf. J. A. Leighton’s text, The Field of Philosophy, 1930, Chapter 13.
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that creative intelligence which is to build the new uni-
verse for us. The optimism to which science gives rise
follows from a line of reasoning which is briefly stated
and easy to understand: We first note what remarkable
changes have been introduced by discoveries in physics
and chemistry. We then point out the obvious fact that
we have hardly made a beginning in the application of
scientific methods to social problems. We observe that
the sciences of medicine, biology, psychology and sociol-
ogy are still in their infancy, and that their progress may
be as rapid and fruitful as that of their sister sciences
working in the field of the inorganic. Hence we conclude
that as soon as we learn how to apply the knowledge
which biology and the social sciences are now beginning
to put at our disposal the result will be equally astound-
ing and satisfactory. In that day, as J. B. S. Haldane
points out in his Daedalus, we will create human nature
according to the demands of social engineers, who will
solve the problems of society by dealing with the human
beings of the political organization as the chemist now
works with the molecules. This line of reasoning nat-
urally forces upon us the necessity for “humanizing”
knowledge, so that by intelligent social coéperation we
can hasten the day. Our responsibility is to teach the new
“decalogue of science” which is to usher in the utopia. It
is a race between education and catastrophe, we are told,
and science alone can give us the {(knowledge! and the
power to avert social disaster. Science(is the Moses to
lead us into the Promised Land.

II. THE MENACE OF SCIENCE

The foregoing paragraphs give us in brief form the
essence of a widely prevailing set of intellectual fashions.
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In ‘*ating these modes and marners of the progressive
mind of today we are neither approving nor ridiculing
them. It may be that this attitude is entirely wholesome
and has every pragmatic sanction which it needs. It may
very well be that, as one prominent philosophical physi-
cist has asserted, the notion of progress is the most im-
portant which the human mind has developed. But not
all who have studied this problem of the effects, imme-
diate and remote, of science upon human life can accept
this favorable interpretation. Not only are they dissatis-
fied with the picture I have painted of the contemporary
mind, but they are also unconvinced of the validity of the
optimistic conclusions which our philosophical historian
has drawn.

Of course we always have with us the knocker and the
pessimist. He is the disillusioned cynic whose joy in life
(perhaps also his bankroll) comes from mocking all seri-
ous attempts at reforming the world. In the eyes of such
a person optimistic enthusiasms, whether engendered by
science, religion or ethics, represent a kind of juvenile
exuberance, and since each new age appears in its youth,
human beings will always be looking forward to a future
which is rosier than the present. These wise men will tell
us that the only thing which history teaches us is that
history teaches us nothing—if it did we would know that
human beings are always expecting the coming of new
saviors of mankind. The latest of these false messiahs
whom human beings are worshipping happens to be
Science.

ut after all, such scoffers at everything are in the
minority and their somewhat flippant and facetious
views do not represent the opinions of any important
or numerous group of persons who seriously question
whetlhier the dominance of science and scientific method
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in modern times is on_the whole beneficial. There are,
however, other groups of intelligent persons “Who have
honestly come to_the conclusion that scientific advance

may prove a curse rather than a blessing to the human
race.

We are all familiar with the prevalent argument that
the World War, which threatened seriously to destroy
what we Occidentals regard as the finest civilization of
the earth, was but an expression of the fact that scientific
progress had outstripped our moral and spiritual prog-
ress. According to those who hold this view, our ability
to release the forces of nature outran our ability to use
the power which thus came with scientific knowledge
for the permanent benefit of the whole human race. If our
philosophical historian had been sufficiently keen of
vision to see the low lights as well as the high lights of
the picture he would have discerned in the background
the evils which follow in the footsteps of advancing
science. He would have noted that nationalism flourishes
in unified countries; that it is the result of the creation
of a group consciousness in the people of the state, and
that science, in giving us rapid transit, autos, newspapers,
telephones, and similar mechanisms, has facilitated the
development of mass feelings. And since wars are fre-
quently the expression of the natural fears and prejudices
which are nourished by nationalism, science has contrib-
uted directly to the tendency towards wars. Moreover,
along with the advance in machine production there al-
ways develops the need for finding new markets, and
thus applied science fosters imperialistic policies and
tends to cause more national competition.

In reply to this disparagement of science our advocate
of more science might reply that science is itself inter-
national in character, that it flourishes most in times of
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peace, and that it calls for human codperation rather
than human destruction. But as Bertrand Russell has
pointed out in his book, Icarus, it is an unfortunate fact
that scientists, as citizens of their respective states, are
always under the thumbs of the politicians, who use the
results of science for their own selfish ends. And thus the
results of science are prostituted on the markets of com-
mercialism. But in reply to this the scientist will probably
point out that all we need to do to abolish the prostitu-
tion of science is to change the character (or “reaction
patterns”) of the people of which society is constituted.
The use of the results of pure research for selfish pur-
poses means that we need more social science; we need a
science of human behavior telling us how to produce the
type of individuals we wish, and how to eliminate the
undesirable types. Our ethics must work hand in hand
with biology, we are told.

That something of this sort is actually taking place is.
readily seen. Science is actually making inroads upon
domains formerly held by religion and ethics. The medi-
cal man and the psychiatrist are encroaching more and
more upon the fields of human conduct which formerly
were the undisputed provinces of priests. A few decades
ago, when a calamity or an epidemic overtook a commu-
nity, the people rushed to the church and prayed to the
Lord for forgiveness of their sins; now, in the case of ¢
disease which is of an infectious nature, the churches tc
which the people formerly hastened may be c closed. Thus
in one way or another, the doctor and the mental hygiene
expert are taking over the duties monopolized in earlier
ages by spiritual advisors.

Various motives, not alwq,ys unselfish, have been be-
hind the opposition to science. In the case of the conflict
between the scientific and the religious groups there is
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sometimes reason to suspect that this fear concerning the
effects of science arises out of the jealousy of a rival
which threatens eventually to dispose of all competition.
But in many cases this uneasiness with which individuals
view the progress of science has as its basis no such
selfish motives. The loss of faith in the actuality and
efficacy of spiritual realities, which seems to accompany
the spread of the scientific attitude, is a tragedy not only
in the eyes of the defenders of religious creeds. Leaders in
ethical thought, who presumably have no spiritual axes
to grind, have also sometimes wondered whether the
alleged increase in crime and immorality may not be
due, at least in part, to the decline of the idealistic view-
point—a decline which is the inevitable result of the
ascendancy of the mechanistic viewpoint of science. With
increasing boldness science has extended its methods and

concepts, until it is now atfackiiig that last citadel of
xdeaIlsm—manillmself ‘Human conduct is treated by the
‘mechanistic behavioristas on a par with the behavior of
the lower animals. Is this, then, what the scientific attl-
tude means? Is this the sc1ent1ﬁc method we wish to see
established? If the scientific point of view means mech-
anism, then there are not a few who will join with re-
ligious leaders in the hope that science will not monop-
olize and dominate human thought and action.

Another group believing that there is a clash between
the interests of their particular field and the attitude of
science is the poets. The apparently inescapable hostility
between the scientific and the poetic viewpoints has fre-
quently been noted. Those of us who would like to see
both pursuits continue to flourish are pondering how the
appreciative attitude of the poet and the artist is to be
harmonized with the cold intellectualism and heartless
analysis which is supposed to be present in the scientific
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method. The basis of this conflict has been pointed out
by Mr. I. A. Richards in his little volume on Science and
Poetry. Even John Dewey, who seldom gets excited about
anything, tells us: “There is no more significant ques-
tion before the world than this question of the possibil-
ity and method of reconciling the attitudes of practical
science and contemplative sesthetic experience.”

Before we attempt to discover how these widening
breaches between science, religion, and art are to be
bridged, it is necessary to have clearly articulated in
consciousness the precise sources of these seeming in-
compatibilities.

ITI. ANTHROPOMORPHISM IN POETRY AND RELIGION

It is my belief that when we understand why there is a
conflict between science and religion we will also under-
stand why there is a hostility between science and poetry.
This statement implies that religion and poetry, insofar
as they stand in opposition to science, have something in
common. In putting forth this view I am fully aware that
there are followers of the arts who disclaim any connec-
tion, sympathy or common cause whatsoever between
art and religion. In reply it may be pointed out that while
it is true that poetry does not necessarily involve any
sort of theistic ideas, and to that extent is quite inde-
pendent of religion or morality, in other respects, prin-
cipally in connection with the need for finding or creat-
ing stimuli in our environment to give expression to the
emotional nature within us, religion and poetry do have
much in common. That is to say, art and religion, psy-
chologlcally Ylewed_:—}tave 51m11ar functlons Freudian
psychology regards religion and art as types of compen-
sation thinking, a kind of activity in which we make up
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for the shortcomings of the real world studied by science
il 1ts reality thinking. In art we crehte an ideal world
where In Imaginative embodiments we rise above the
limitations of a drab and picayune environment. It goes
without saying that poets and religionists are not likely
to look with favor upon any theory which denies reality
to the objects of @sthetic experience; but that raises
another question which it is not necessary to discuss at
the present time. All that I am now insisting upon is
that religion and art are expansive in their effects; they
provide releases for our emotions, whereas science de-
mands a drawing in of our feelings. Science calls for a
contraction of that tendency which in religion and art is
outward-flowing.

The essence of the matter seems to me to lie in this:
Both religion and art represent a more natural, a more
naive, point of view than is embodied in science. Science
arises out of a somewhat artificial attitude—artificial in
the sense that it is the product of a severe and austere
discipline. Poetry and religion are an expression of the
primitive and child-like, in the sense that they give re-
lease to the emotional insurgence which suffuses the
world with .a penumbra of affective coloring which has
the effect of transfiguring the objects of esthetic per-
ception.

In making these statements we are not unmindful of
the actual differences which exist between religion and
poetry (or art in general). Nor do we mean to say that
there is no intellectual element present in religion and
art. Who would deny the intellectual titanism of a Leo-
nardo da Vinci, a Beethoven, a Shakespeare? Nor is it
true that there are no emotional satisfactions present in
scientific investigation and discovery. We have only to
think of the effect of the discovery of the laws of planet-
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ary motion on Kepler, or the way in which Newton was
overwhelmed by the discovery of the law of gravitation,
to see the falsity of such a view. What I am saying is that
in the main it is true that science, as it has been interpret-
ed in the past and as it is now generally understood, has
little room for the emotional elements which predominate
in the religious or artistic experiences. It is universally
agreed that to the extent that a scientist’s judgments
are influenced by emotional factors to that extent his
conclusions are unreliable. Science, in its search for facts,
demands freedom from affective inclinations. This pre-
sumably 1s what 1s meant by the term the “objectivity”
of science.
This leads us to another distinction between the scien-
tific attitude and the religio-esthetic attitude. The per-
son whose child-like attitude towards his environment
has not been warped by scientiﬁc studies is a naive real-

n nature—the colorful beauty of sunset is “out,_there”

in the environment, and not in us. But science, treating
the world it studies as a series of concatenated mech-
anisms, devoid of all those subjective elements which we
read into the processes and forms of nature, tells us that
there is no color in nature: there are only waves of light
undergoing unequal refracfions, selective absorptions,
étc., as they make their passage through the dust parti-
jgof the air. The red of the rose, we are told, is not in
the rose, but in us. TBerefore when you go to the florist
to buy the lady of your heart some red roses What ,_you
sh_ﬂla'really ask for—if you are going | to be sclentlf_ic—
is this: I want _wg__d_gge_n__gf_ roses having that type of
chemlcal composition so that the “red” rays of | the v1s1ble

absorbed! The psychologist t tells us that it is thls tend-
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ency to read our conscious experiences into the objec-
t1ve world which glves r1se to 1llusxons, delusmns, and

;ehglon protest. They protest because the tendency to
dehumanize nature into meaningless and purposeless jux-
tapositions of mass particles in space leaves nothing in
nature to provide the stimuli whose function is to re-
lease our emotional energies. To prove this point it will
be necessary to show that the appeal of the objects of
the religious and the artistic experiences arises out of
the less sophlstlcated view of nature which is termed
animism,.

“Anyone who will take the trouble to analyze the com-
position which gives him an esthetic thrill will find that
the “kick” results from the humanization of the objects
and processes which elicit this reaction. This tendency to
spill over our feelings into the environment about us, to
bring even the inanimate world closer about us by en-
dowing all forms and utterances of nature with a soul, is
designated teehnically by the term “anthropomorphism.”
But this animistic tendency to treat inanimate things as
possessing a vital spirit or a personal power is not re-
stricted to primitive man, in whom this attitude toward
nature originated. The individual who treats an unruly
automobile, or an innocent hammer which unwittingly
lands on his thumb, as possessed of a personal force is
reacting to a thing as though it were a person with mali-
cious purposes. Now we here contend that in all religio-
esthetic experiences we are doing the same thing which
the previously mentioned individual is doing when, in a
fit of anger, he treats an object as though it were a per-
son and accordingly tells it what he thinks of it. The
principal difference lies in the fact that the artist creates
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situations which more frequently appeal to pleasing emo-
tions than to anger or fear. The ®sthetic response usually
calls into play the sense of beauty. A few illustrations
will suffice to show that the artistic experience arises out
of the tendency to break down the barriers between the
subjective and the objective.

In describing the interior of a Scottish castle Sir Wal-
ter Scott speaks of the “slumbering sword” which is sus-
pended on the wall. This expression has its appeal be-
cause it brings this object within the range of familiar
experiences; this figure of speech suggests a sleeping
child, temporarily inactive, which has indulged in much
action in the past, and is capable of indulging in more ac-
tivity in the future. Another illustration of that anthro-
pomorphic element in poetry which allows us to project
into nature our own feelings is presented in the statement
of the poet who said, “the mountain lifted up its shoul-
der.” If a scientist were to state the height of a mountain
he would say that its top was so many feet (or meters)
above sea level. A poet would probably regard such a
statement as stale, flat, and prosaic. The poet’s expres-
sion conveys the impression of an Atlas straining up-
wards into the heavens, trying to hold aloft the sky.
Clearly this involves a personification. Such expressions
bring an otherwise indifferent and alien environment
into a kind of rapport with ourselves. This is reminiscent
of primitive tribes of men who saw spirits of good and
evil pervading the forces and objects of nature. For the
modern poet as well as for the primitive philosopher the
wind, running streams, the clouds, and the storm are
ensouled. The following quotation, in which Baudelaire,
the French poet, is giving us a description of the psy-
chological effects of the use of hashish, seems to me to
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present an excellent summary of the tendency which is
also to be associated with the @sthetic experience:

It often happens that personality disappears and that ob-
jectivity, which is the property of Pantheistic Poets, develops
80 abnormally that the contemplation of objects outside your-
self makes you forget your own existence, and causes you to
lose yourself in them. Suppose you look at a tree, gracefully
waving in the wind; in a few seconds, what in the brain of
& poet was no more than a natural comparison, becomes a
reality in yours. First you attribute to the tree your passions,
your desire or your melancholy; its murmurs and its writh-
ings become yours, and before long you are the tree. In the
same way, the bird that flies to the outermost regions of the
skies represents the first immortal desire to fly above things
human; but already you are yourself the bird.

It seems entirely plausible that this state, which Baude-
laire pictures as Les Paradis Artificiels of drug addicts, is
induced in the poet without artificial stimulation. In art
you lose yourself in the contemplations of objects with
which you identify your being.

Humanizing nature is attributing to it all the tingling
warmth, the variegated color, the zestful, melancholy, or
angry feeling which the learned psychologists now tell
us is in ourselves and not in the external world. That the
projection of the subjective emotions of the artist into
the external world is an important element in the appre-
ciative attitude is recognized by that psychological theory
of art which explains @sthetic perception in terms of
“empathy” or eimnfithlung. This empathic element is al-
ways present in a poetic interpretation of nature. On the
other hand, the objective scientist attempts to keep his
emotions and humanizations in the background. He re-
fuses to see spirits behind the manifestations of nature.
He sees only a depersonalized cosmos of insensate matter
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rolling on its indifferent way, sublimely unconscious of
man’s hopes, fears, loves, and aspirations. To the poetic
and religious mind it seems that science has stripped
nature of her rich garments; with X-ray analysis science
sees through the warm personality of nature only the
skeletal outlines of a ghostly world of masses in motion.
Nature is no longer dressed up, and therefore she is not
going anywhere.

This brings us to another point where the shoe of sci-
ence pinches the toes of anthropomorphism. Not only
does science make subjective, and therefore ephemeral
if not unreal, those qualities which common sense, and
poetry, and religion put into nature, but in dehumaniz-
ing and depersonalizing the events of nature science re-
moves the possibility of an interpretation in which we
can believe there is some end or purpose behind or in
the processes of nature. If nature is to have some goal or
purpose, nature in some respects resembles human na-
ture. That & belief in the purposive interpretation of the
drama of cosmic processes is an essential element of the
religious view will be readily accepted. That the same
belief in the controlling intelligence giving meaning to
nature is also an essential element of poetry is not so ob-
vious, and therefore stands in need of justification. To
this we now turn.

IV. PoETry VERsUs MECHANISM

It is the burden and the mystery of this unintelligible
world which drives all human beings to echo the cry of
Shelley:

Whence are we and why are we? Of what scene
The actors or spectators?
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It may be that this is the question to which there is no
answer; it may be that the problem of the whenceness
of the isness of things will forever remain an inscrutable
riddle of the sphinx. Nevertheless, we are compelled by
our natures to try to find the answer. And, in effect, it
seems clear that science and poetry, each in its own way,
has already suggested an answer. Of course, it is probable
that these answers are not final, and that the future will
see old problems answered in new ways. But I think that
it is possible to contrast the types of solutions presented
at the present time by these two attitudes.

The contrast seems to me to lie in this: Poetry and
religion favor an idealistic view of nature; science, on
the other hand, favors a mechanistic explanation of na-
ture. These terms are vague. So the contrast may be
stated in another way by noting that idealism tends to
regard the meaning of nature as being given in terms of
the highest things which nature has produced. That is to
say, poetic and religious idealism read nature’s meaning
forward; they interpret nature in terms of her highest
products. Here on earth, man, with his intelligence and
emotions, gives us the best clue to the interpretation of
the cosmos as a whole. And science? Let me quote the
following verse and ask you whether this is the utterance
of a poet or a scientist?

Every clod feels the stir of might

An instinct within that reaches and towers;
And grasping blindly above it for light,
Climbs to a soul in grass and flowers.

Surely we can all agree that this is not science! Science
tends to read nature’s meaning backward. The scientific
interpretation of nature consists in understanding the
Taws of the eternal elements out of which all things are
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constructed. Not in the latest products of nature, but in
the ultra-microscopic mechanisms within the atoms, lies
the clue to the interpretation of nature’s secrets. This
view is well stated in the following passage frem John
Tyndall’s famous Belfast Address:

Abandoning all disguises, the confession I feel bound to
make before you is that I prolong the vision backward across
the boundary of the experimental evidence, and discern in
that which we, in our ignorance and notwithstanding our pro-
fessed reverence for its creator, have hitherto covered with
opprobrium the promise and potency of every form and qual-
ity of life.

The essence of idealism is to be found in the belief
that we are living in_a universe in which our emotional
values are something more than inexplicable exudations
from ductless glands. Dynamic idealism is the protest
against the view that cosmic processes are meaningless.
In order to believe that nature as a whole has meaning it.
is S necessary to believe that the processes of nature have
dlrectlon "This means that there must be instinct in the
processes of nature something analogous to that which we
apprehended in our experience of conscious duration as
progress in time. To hold such a view the idealist must an-
thropomorphize nature. If materialism were true then all
that could happen would be the recombinations into differ-
ent configurations of the ultimate particles of matter. But
since time would not count in such a system one permuta-
tion or combination of elements would be as significant as
any other. In such a system, as Bergson has pointed out,
nothing new can happen. For this reason idealism has
always appealed to those individuals in whom the wish
is father to the thought. The emotional satisfactions of
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an idealistic interpretation are brought out in the well-
known lines of Pope’s Essay On Man:

All are parts of one stupendous whole
Whose body Nature is, and God the Soul.

It is true that not all poets have reacted in the same
way to science. Some poets might see in materialism
much to inspire the fine frenzy of creative effort. Lucre-
tius, for example, seemed to attack with enthusiasm the
problem of the poetic dramatization of the earlier Greek
atomism of Leucippus and Democritus. It may also be
true that not all artistic temperaments believe that “all
charms fly at the touch of cold philosophy.” But on the
whole the tendency has been to regard science as the
surgical scissors which would “clip the wings of the
angels.” In such a view the lines which Wordsworth ap-
plied to the philosopher might with equal appropriate-
ness be applied to the scientific interpreter:

A fingering slave
One that would peep and botanize
Upon his mother’s grave.

Science ridicules the “vision splendid” and the “trail-
ing clouds of glory” which inform the poet of another
reality than the world of sense. In the lines composed
above Tintern Abbey this feeling of kinship with a deeper
reality within nature than is grasped through scientific
analysis appears in its most exalted form:

And I have felt

A presence that disturbs me with the joy
Of elevated thought; a sense sublimé

Of something far more deeply interfused,
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Whose dwelling is the light of setting suns,
And the round ocean and the living air,

And the blue sky, and in the mind of man;
A motion and a spirit, that impels

All thinking things, all objects of all thought,
And rolls through all things.

Undoubtedly this is good poetry, but to the materialistic
psychologist the “motion and spirit which roll through
all things” would be recorded as a series of waves on the
smoked drum of a kymograph. According to John B.
Watson such beauty of expression is only a series of
laryngeal contractions.

It is only by a heroic effort that the poet Tennyson,
struggling with the Darwinian picture of nature “red in
tooth and claw,” gathers together the disintegrating bits
of a threatened intellectual chaos and affirms his faith in
“one increasing purpose” running through the ages. In
his In Memoriam he has the vision of

One God, one law, one element
And one far-off divine event
To which the whole creation moves.

But Tennyson lived before Einstein, who now tells us
that time measurements are relative, and that therefore
there can be no absolute standard which enables us to
assert progress toward one far-off divine event. No won-
der, then, that the relativists should feel constrained to
revise Tennyson’s version and assert, in the words of
Bertrand Russell:

The one far-off divine event
Toward which some things move,
And away from which other things move.
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It is one of the curious paradoxes of modern thought that
science, which has done so much to justify our belief in
intellectual progress, should itself develop within its own
province the notion which is to undermine the idea of
progress. Perhaps the reader fears that he will now have
to wade through another “popularization” of the theory
of relativity. Fortunately he will have to do no such
thing. I shall assume that every high grade organism (to
use one of Dr. A. N. Whitehead’s exquisite terms) is fa-
miliar with the more important and less difficult notions
in the theory of relativity.

V. ANTHROPOMORPHIC MECHANICS AND RELATIVITY

Aside from the matter which we have just discussed,
there is another respect in which relativity undermines
the anthropomorphism of religion and poetry. If the
theory of relativity is true the notion of force, conceived
as the cause of the motions and activities of matter, must
be abandoned.

Up to the present even physics has not been entirely
successful in its attempt at banishing animistic and vital-
istic survivals from its domain. It is quite generally
agreed that the notion of “force” developed out of the
sense of effort which we experience when we put bodies
into motion by overcoming their “inertia.” By analogy
to this experience of effort it was argued that the forces
of nature must be the active producers of the changes
which occur, and that these forces actually overcome
resistances. The old argument as to what would happen
if an irresistible force met with an immovable object
has meaning only when we grant this interpretation of
force as the power which overcomes the inertia of matter.
This objectification of the sense of effort resulted in
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what Henri Poincaré has termed “anthropomorphic me-
chanics.” While most physicists now recognize that
“force” is not an actual entity or agency, but only a name
describing an important change of relationship between
bodies, nevertheless there did linger along something of
the more primitive animistic view of a force of nature as
the expression of a spirit within, having emotionally
initiated purposes to accomplish. Schopenhauer openly
embraced this view when he argued that everything in
nature is a crystallization of will. Even such a materialis-
tically minded scientist as Haeckel thinks of the force of
chemical affinity in an animistic fashion as the expres-
sion of affection between atoms and molecules.

When Newton formulated his famous law that bodies
attract each other dircetly as their masses and inversely
as the square of the distance he framed no hypothesis to
explain this “attraction.” But most of us think of the
“force” of gravity as something which actually “draws”
the objects together. This is a highly satisfying explana-
tion to those who are too lazy or too busy to look for a
better one. Unfortunately, this comfortable view must
now be abandoned—at least so Einstein informs us. Rel-
ativity has sounded the death knell of animistic physics,
we are told. The reason for this can readily be shown,
and without the use of any complicated mathematics.

The familiar equation for force, as every high school
pupil glibly recites it, is this: Force = Mass X Accelera-
tion. It will be noted that in this equation there is an ac-
celeration, which is a velocity squared. This refers to the
fact that a body is held to be acted upon by a force when
it is undergoing a change of rate of motion. This is well
known in the case of a falling object which is obeying the
force of gravity. This interpretation of force in all prob-
ability originated in the observation that in order to
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change the state of a body we must exert a push or pull.
If there were no resistance (i.e., if we had a machine with
frictionless bearings), once the object or machine was set
in motion it would continue in motion indefinitely, as
Newton’s first law of motion tells us. Hence a force is
said to be that which tends to change the state of a
body, whether it be at rest or in motion. It is at this
point that Einstein enters upon the scene and “dephlogis-
ticates” this notion of force as a cause. When we calcu-
late the motion of a body we say that it is in motion or at
rest with respect to some other body which we take to
be at rest. For our human practical purposes the earth
is the most important body in the universe, and like the
people of the days gone by we think of motions referred
to the earth as the center of reference. We say that
a train is stationary, or in motion, because, in our geo-
centric theory, the earth is our fixed “frame of refer-
ence.” But if we free ourselves from the bias which
practical considerations have forced upon our minds we
see that we have no right to assume that the earth is
absolutely at rest. We know, for example, that the earth
is revolving in its orbit about the sun, that the sun and
our whole solar system is moving off into space toward
a certain constellation, and that someday we may collide
with something else—which may be the end of us, but
not of the relativity of motion. When we are deahng
with rectilinear motlons we can assert that any body is
in motion only if we assume that some other body is_at
rest.” But this body. with reference to which we are
measuring the first body may itself be in motion with
respect to some other body, and so on. Unless we can
find some body which is absolutely stationary we can
never say with certamty whether any particular body is
“really” in motion or is at rest. The older theories assume
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that the ether of space constituted such an absolutely
fixed frame of reference. But as every one knows, some—
if not all—experiments indicate that the ether behaves
as if it did not exist. Such modesty is so unusual that it
is certainly too bad that Einstein cannot reward the
ether with something better than the ungracious pro-
posal to ignore its existence. If, then, there are no abso-
lutely fixed frames of reference in nature we cannot really
say whether any object is really at rest, in uniform mo-
tion, or whether it is undergoing positive or negative
acceleration of motion. And since the test of whether a
body is being acted upon by a force is the test of accel-
erated motion, we must conclude that force, like motion,
is relative. Both force and motion were formerly sup-
posed to refer to objective facts of nature only because
we introduced anthropomorphism and geocentrism into
nature. Now we recognize that this anthropocentric in-
terpretation of the external world no longer affords us
the criteria necessary to support a view which originated
in the philosophy of primitive man. Hence the new
physics is chanting the funeral march of anthropomor-
phic mechanics. Another fossil of the human mind has
gone to its resting place.

Not only does relativity strike at the roots of the ani-
mistic interpretation of the external world; it may also
be applied to the world of inner experience, to man’s own
sense of active causation. Let us consider the case of a
man who strikes another man in a fit of anger. All this
means in relativity physics is that the world-line of the
fist of the aggressor intersects the world-line of the nose
of the man who is struck. Physiological relativity would
ask us to believe that the angry state of consciousness,
which common sense tells us was the real cause of the
subsequent impact, was not the force which produced the
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crossing of the geodesics, but that the space-time be-
tween the objects was so modified (crinkled, distorted,
humped, or what-not) that the fist of the pugnacious
man merely tobogganed down an incline, taking the
shortest path in the four-dimensional manifold. (This is
Bertrand Russell’s illustration, I believe.) This view that
consciousness has no causal efficacy in producing bodily
movements was first set forth in the now famous James-
Lange theory of the emotions. If we accept the above
explanation as a valid description of the way in which
the hummock in space-time which we call a man’s nose
comes to expand itself under the influence of the in-
finitely near approach of another hummock which we
call a fist, then James’s theory receives a curious verifica-
tion which James himself never anticipated.

VI. THE REFUTATION OF MA'I;ERIALISM

Here we have modern physics and psychology arrayed
against the ancient forces of animism and anthropomor-
phism. In dehumanizing nature and human nature sci-
ence seems to take away the incentive to productivity in
many fields of human enterprise. If the future is already
mapped out, if the notion of a creative process in time
is an illusion, then the notion we have that we are
real agents in the making of history is false. If the strat-
ification by our consciousness of the universe into a
unique time-dimension is illusory, if three-dimensional
dynamics is to be absorbed into the statics of a four-fold
realm of space-time, where the distinction between past,
present, and future is lost, then indeed our consciousness
of progress in time is a profound paradox. If it follows
from the statement that there is no diffefence between
space and time—except that time as the foufth coérdinate
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of space requires a minus sign in the geometry of modern
physics—then our faith that man in some measure can
control his own destiny and the fate of social evolution
is a delusion. If the seemingly intuitive flow of conscious
time and of growth is nothing more than the result of
an arbitrary stratification of nature, then surely the feel-
ing of spontaneity within us is a snare. If the sense of
the mastery of the vicissitudes of life is such a delusion
then why labor to create a better social order? If what-
ever is to be already is then why travail to better inter-
national understanding and avert another war? These
are some questions which some persons would like to ask.
The reply would probably be that relativity is a physical
doctrine, and as such has nothing to do with psychologi-
cal or social facts. But is this true? Certainly it cannot be
true in any form of materialism, where “psychic” proc-
esses are only special illustrations of physical processes
and laws. But no matter what our psychological theory
may be, we know that the movemen ich our bodies
execute are constantly intersecting the physical world
in which and upon which we act. Moreover, if a man’s
thoughts are the electrochemical reactions in the cortex
—or the muscular contractions in the larynx, & la Wat-
son—then how does the actual irreversible experience of
conscious duration arise out of the interactions of brain
molecules where past, present, and future swallow each
other up?

Let us summarize these ideas in the following dilemma:
either (@) man’s responses are only special applications
of the laws of physics, or (b) the laws of physics are not
pertinent to the explanation of human experience and
behavior. If the first alternative is true, if man’s re-
sponses are only special cases of physical interactions,
then the relativity of time cannot apply to some physical
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systems, since to admit that it applies to man as a physi-
cal object would involve a denial of the obvious fact of
the irreversibility of experienced time. But this is equiv-
alent to saying that physical laws do not apply to all
physical systems, and such contradictions we cannot con-
sistently admit. If we assume the truth of the second
alternative, we are confessing that materialism does not
give us an explanation of human experience and conduct.
But as soon as we admit that some (if not all) the laws
of physics are irrelevant to psychological processes we
open the road to the introduction of subjective expe-
rience into science. And if we adopt the evolutionary
explanation of the origin of man the necessity for the in-
troduction of animism and anthropomorphism into na-
ture becomes still more apparent. If man’s experiences
and reaction patterns have their beginnings in more
primitive organisms, where are we going to stop when we
try to state where consciousness originates in the animal
kingdom? Why stop at even the most primitive unicel-
lular organisms? Perhaps the molecules of inorganic
chemistry are organisms in some sense, and have a con-
tinuity of experience where past and future are marked
off by a conscious present.

The reader may be inclined to object at this point: He
would, for instance, like to have a definition of the term
“physical” and “laws”; or perhaps he fails to see the
force of our dilemma? No matter! All that we are trying
to do is to open up the approach to a complete recon-
sideration of all our common sense and scientific notions.
What we are now suggesting is that perhaps the modern
clear cut distinctions between the physical and the psychi-
cal, the inanimate and the living, the unconscious and
the conscious, are not so fundamental as we have hith-
erto considered them to be. More specifically, we are
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trying to pave the way for presenting the idea that even
within the realm of physical reality we may have to
introduce something analogous to mind and purpose.

There must be something in the universe, behind the
observed processes and events of nature, analogous to
that which we grasp as the irreversible flow of time. In
such a view mind may be regarded as a form of time. If
we are willing to reinterpret nature in accordance with
some such plan as I have just suggested, the antithesis
between the scientific and idealistic explanations no
longer appears as an irreconcilable opposition.

Perhaps at this point it would be well to return to the
foregoing dilemma and attempt to come to terms with it.
We cheerfully concede that the doctrine of relativity, as
a generalization in physics, is as applicable to the mo-
tions of a man’s body (when his body is not taken as the
center of reference) as it is to the motions of Mercury.
But there are motions and motions, and each movement
has a meaning of its own. Let us get some of these mo-
tions in mind, so to speak:

Translatory
Rotary
Motions in Space Vibratory
Circulatory
Undulatory (simple harmonie, ete.)

When we are dealing with translatory or rectilinear mo-
tions (either with uniform velocity or with acceleration)
there is no reason to deny the relativity of time and
motion. Some experts have asserted that rotary motion
is not relative, as Einstein asserts. I shall not attempt to
pass judgment on that question. I do believe, however,
that there is one type of motion which is absolute.
Growth is a type of motion which is not relative. The
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test of growth and evolution is movement in the direc-
tion of increasing complexity of parts and harmony of
functional organization. It is generally admitted that
physical relativity has nothing to do with biological proc-
esses. I should even go further and argue that since we
can consider that evolution and growth occur also in the
inorganic world (vide “stellar evolution” and ‘“atomic
evolution”), relativity does not apply to all types of
change and motion even within the domain of physics.
If we assume that relativity refers to the motions which
are described by the world-lines or geodesics of the four-
dimensional space-time manifold, then growth is the ex-
pression of a fifth dimension to which present-day Ein-
steinian relativity does not apply. It is this unique
dimension of growth which underlies the unidirectional
or irreversible character of experience. But I shall have
more to say of this later.

I wish to make it clear that in thig view we are not
asserting what many other well-intentioned harmonizers
of religion and science seem to have in mind when they
declare that there is no conflict when religion and science
are “rightly understood.” Persons who take this stand
usually imply by this that there is no conflict because
science and religion are not talking about the same
things; they don’t tread upon each other’s toes because
religion and science are working in different fields. This
solution seems to me to consist merely in the repetition
of an inane formula; it is a verbal smoke screen. Let us
try not to degenerate into befogging the matter with
such nebulosities. Of course religion and science are talk-
ing about the same world! What nonsense to say.that the
organism the behavior of which the psychologist is try-
ing to explain is not the same organism which the theo-
logian is studying and preaching to! Such an attitude is
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a confession of mental laziness: If the scientist and the
theologian are working in different worlds it frees the
servant of the Lord from the obligation of knowing what
is going on in science, and the scientist from the obliga-
tion of taking an interest in religion—except when an
anti-evolution legislature prevents him from teaching
what he thinks to be the truth!

Instead of repeating vacuous platitudes let us try to
fill in the outlines of a picture of nature which will sat-
isfy the demands of the factual world of science, and still
embody in our picture the ingredients and pigments
which the poets and the idealists find in nature. That
such a world exists is obvious from the fact that the or-
ganism which the physiologist studies is the same or-
ganism which expresses purposes in its responses. If phys-
iological processes are physical processes (as I believe
they are), then at least some physical processes are the
carriers of that which in us appears as purpose. This ap-
pears to be a valid deductive argument. That the pre-
mises are also true is the thesis which I shall attempt to
establish. Furthermore, we are not to be bulldozed by
any Freudian psychoanalyst who would dismiss this rea-
soning (or that of anyone except himself) because it is
a “rationalization” or “wishful thinking.”

VII. THE RENAISSANCE OF ANIMISM

Why does physics give us such a poverty-stricken pic-
ture of physical reality? It is because the physicist be-
lieves that the invariability of the objective physical
world, in contrast with the variability of the world of ex-
perience, proves that the content which is present in the
consciousness is subjective, and therefore unreal physi-
cally. The assumption behind this is that the tests of
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physical or objective reality are the tests of the ease of
measurement. Thus size and mass are regarded as pri-
mary qualities of matter because they are relatively easy
to measure. We can also agree about the results. In case
of failure to agree about the size or the mass of a body
we can take a standard meter stick or scales and by ac-
tual measurement determine what the “real” facts are.
The results are socially accessible to all. Since this is true
the facts must be independent of our subjective point of
view; the existence of these facts is not dependent upon
our consciousness of these facts. Secondary qualities, on
the other hand, are held to be subjective or in the minds
of the observers because there is more variability in our
conscious experiences of sensations. In case of dispute, as
when a color blind person states that red and green
strawberries look alike to him, whereas the “normal”
person is convinced that they are of very different colors,
it is difficult to compare experiences and settle the argu-
ment. Since the world of sensations is private to each
individual, we conclude that these elements of conscious-
ness do not inhere in the external world. Thus physics
has excluded the study of qualities, and considers those
things to be objectively real which can be measured.
This is a necessary and pragmatically useful abstrac-
tion which would work no harm if the scientist went no
further. But he is then likely to continue, and assert that
physics is the most fundamental science in existence be-
cause the data which is studied, e.g., by psychology, is
subjective and less real than the facts of physics. The
viciousness of this idea becomes apparent when the be-
havioristic psychologist, wishing to appear scientific,
then explains man in terms of physical notions, and the
physics he adopts is of the type which was deliberately
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fashioned by Newton and others to satisfy the dualism of
mind and matter.

In order to rebuild our theories of nature in such a
way that we will not ignore the very real qualities which
exist somewhere in nature we must retrace the history of
modern physics and psychology. To achieve a view which
will provide the stimulus for the release of ®sthetic re-
sponses we must get the secondary qualities back into
the external world. To those who are familiar with the
ideas of A. N. Whitehead this is not an especially novel
idea. A. S. Eddington also seems to be moving in the
same direction when he tells us: “All through the physi-
cal world runs the unknown content which must surely
be the stuff of our consciousness.” Thus we see that the
way has already been pointed out by some of the more
daring of the physical philosophers.

That poetry has nothing to lose and everything to gain
by an interpretation which repudiates the old material-
ism seems evident. Poets who are inclined to rhapsodize
about the “light that never was on land or sea” have been
inclined to criticize science because it would “untwist
the rainbow.” But this protest loses its force when we
endow nature with those qualities which materialism
explained out of existence. That it is possible for science
to enrich our appreciations is the essence of the following
lines:

Nor ever yet
The melting rainbow’s vernal tinctured hues
To me have shown so pleasing, as when first
The hand of science pointed out the path
To which the sunbeams gleaming from the west
Fall on watery cloud, whose darksome verl
Involves the orient.
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In this hymn to the beauty of the rainbow it is clear
that a conception of physical reality is presupposed in
which qualities appear as ingredients of physical events.
This lends poetic support to our contention that it is pos-
sible to give an account of nature in terms of physics
and chemistry and still escape the barren dreariness of
an ancient and obsolete materialism. When we have
achieved the freedom from preconceived ideas which the
new interpretation of nature requires we will be able to
see poetry in the humblest of nature’s garbs. Even so
common and nasty a stuff as coal-tar possessed inherent
beauty, as the following whimsical lines from Punch ?
intimate:

There’s hardly a thing that a man can name
Of use or beauty in life’s small game

But you can extract in alembic or jar

From the “physical basis” of black coal-tar—
Oil and ointment, and wax and wine,

And the lovely colors called analine;

You can make anything from salve to a star,
If you only know how, from black coal-tar.

If further justification were needed to prove the pos-
sibility of interpreting the highest manifestations of na-
ture in terms of physical chemistry we might secure that
justification in the fascinating ideas presented by Sir
Jagadis Bose, who perhaps is India’s most distinguished
scientist. In the field of living matter this investigator is
advocating a view parallel to that which seems to be
argued for by Eddington and Whitehead in the domain
of what used to be called “lifeless” matter. Jagadis Bose
claims to have proved experimentally that plants can
feel; that, like animals, they have emotional responses.

’3(',7)goted from William Foster’s The Romance of Chemistry. 1927,
p. 378.
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If the views of this scientist are correct we may conclude
that plants fall in love, and that the death of one flower
might cause another to pine away and die. As in the case
of animals, their sentience could be abolished by the use
of aneesthetics and drugs. This knowledge would be use-
ful in transplantation, where anzsthetizing the plant with
chloroform fumes would render it unconscious so that it
would not feel pain when it is pulled up by the roots.
These conclusions are based on the belief that plants
have an elementary nervous system; that they breathe;
and that they possess motile organs capable of respond-
ing to stimuli. In the words of Sir Jagadis Bose®: “The
characteristics of conduction across the synapsoidal
membrane in the plants are similar to those across the
synaptic membrane in the animal.”

This view, of course, runs counter to the notions im-
plied or expressed in most modern text-books of botany.*
For a biologist to declare that plants have souls would
be to commit the unpardonable sin of anthropomor-
phism. And yet such a view does appeal to our poetic im-
pulses. A florist, one suspects, would like to believe that
flowers reciprocate his affection. And who is so unroman-
tic that he would deny that this response from flowers
to human beings, who lavish upon them their care,
would add to the artistry of nature? Such a view recalls

3 The Nervous Mechanism of Plants, 1926, p. 52.

4 Among the astounding claims made by Bose is that in which he
alleges that the sap which moves through the tree to the uppermost
and outermost parts is pumped there by a heart-like action within the
plant. But other investigators have failed to find this pulsating action,
and some plant physiologists are asserting that these pulsations do not
exist in the plants, but in the mind of Sir Jagadis himself. In view
of the Oriental tendency towards pantheism which seems to envelop the
speculations of this savant it would be well to withhold approval of
his assertions concerning the nervous mechanisms of plants. This, how-
ever, does not constitute a retraction of any of the statements of the
position of the present writer concerning the existence of directed re-
sponse and purposive behavior in types of physical processes below
animal forms.
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the ideas of Fechner, who seriously put forth the view
that plants have souls.

It is not at all clear that our own form of “anthropo-
morphism” commits us to the theory that plants have
“souls,” but it is clear that the time has come to take seri-
ously the implications of evolution. In bringing physical
nature and human nature closer together, evolutionary
philosophy leaves us with the choice of mechanizing
human nature or of vitalizing physical reality. I prefer the
latter alternative.® We must rewrite our physics and our
psychology, and in doing so we must tear down the walls
which man has erected—especially where, as in the case
of the distinction between the physical and the psychical,
nature herself has placed no barriers.

5 In this respect the present view has much in common with the pan-

psychism of Dr. Charles Hartshorne as embodied in his book on The
Philosophy and Psychology of Scnsation (1934).



CHAPTER 1I
MAN AND THE COSMOS

I. Wuar Is Man?

IMmMmaNUEL KaNT, the Copernicus of modern philosophy,
once exclaimed that two things moved him to wonder—
the starry vault above and the moral law within. So fas-
cinating to him was the canopy of the heavens that he
was constrained to speculate about its origin; thus he
was led to formulate the essentials of the theory which
Laplace later presented in the formn of the nebular hy-
pothesis of the origin of the solar system. One might sup-
pose that we, heirs to the age of Kant, would have even
greater cause to marvel at the grandeur of the stellar
universe, for astronomy since the age of Kant has greatly
widened our purview of our cosmic environment. Cu-
riously enough, however, the new knowledge of astron-
omy leaves us with mixed and confused views in some
ways.

And this leads us to inquire: How fares it with that
other source of wonder—the “moral law within”’? Here,
too, increasing knowledge of science has served—at least
in the eyes of some—to dim the light of the moral sense,
a jewel which Kant said shone by its own light! For
modern biology and psychology have gone far since the
days of Kant in explaining the sense of right and wrong,
or the feeling of moral responsibility, in terms of the

interactions of inherited modes of response, such as the
37
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instinet of “gregariousness,” and the socially inherited
customs of group life. As one writer has said, conscience
is simply the echo of the tribal self. '

We have referred to the interesting reversal of judg-
ment since the days of Kant. It may be that this is so
because man feels more and more his impotence in a
universe of overpowering immensities. As the estimates
of the age, size and mass of the universe increased, man
appeared correspondingly to diminish in importance.
This at any rate has furnished a factual basis for those
authors who take delight in now portraying men as
“lumps of impure carbons” crawling over the surface of
one of the least and meanest of nature’s many worlds.
One of the classical pictures of man’s insignificance in the
universe of modern astronomy is given by Voltaire, who
tells us in his romance, Microméges, of the visit of an
inhabitant of the star, Sirius, to the earth. In the course
of his excursion through interstellar spac¢e this giant, no
less than five hundred thousand feet tall, makes the ac-
quaintance of a man from Saturn. This individual com-
plains because the people of Saturn have only seventy-
two senses and live only fifteen thousand years, so that
scarcely do the Saturnians begin to learn a little when
death intervenes before they can profit by experience.

As these two extra-mundane travelers pass over the
Mediterranean Sea the visitor from Sirius bends down
and picks up a ship which he places on his thumb-nail
for purposes of inspection—incidentally causing great ex-
citement among the passengers of the vessel. The Sirian
then felicitates the earth creatures on their supposed
happiness in this world, but is told in reply by one of the
philosophers that at that very moment “there are one
hundred thousand animals of our own species, covered
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with hats, slaying an equal number of their fellow crea-
tures, who wear turbans. . ..”

“Miscreants!” cried the indignant Sirian; “I have a
good mind to take two or three steps, and trample the
whole nest of such ridiculous assassins under my feet.”

“Don’t give yourself the trouble,” replied the philos-
opher; “they are industrious enough in securing their
own destruction.”

Probably Voltaire is here indulging his sardonic wit,
taking this means of expressing his contempt for man’s
stupidity, if not his cosmic insignificance.

But there is another way of looking at this matter.
Rather than that man should be overwhelmed by the stu-
pendous expanses of time and space, in which he appears
as a trifling atom, should we not marvel at this ephem-
eral intruder in the cosmos who, by the power of thought,
is able to grasp and understand in a measure this alien
world about him?

Perhaps it is true that our respect for the “moral law
within” has suffered an eclipse. But does this mean that
man must forgo all pride in himself, lose all respect for
human aspirations, and abandon the sense of momentous
issues which has elevated him, at least in his own eyes,
above the level of brute matter? When the light of the
moral law within fails us, are we at a loss for sanctuaries?
Surely we are not so impoverished! Why should we not
erect in the place of the moral law the capacity to rea-
son? Whatever its humble origins and present limita-
tions, to the light of reason is due whatever progress the
human race has achieved. It is that faculty which has
enabled man to discover and in part explain the gran-
deur of the starry vault above. If the human mind can
stand in awe only of incomprehensible figures, does man
himself go begging for reverence? The story of the sci-
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ences that have made the study of the brain, the organ
of the mind, their business may set us right in this.
First, however, let us survey the astronomical un

verse, the macrocosm, and then, by way of comparison.
let us look inside the brain, that micro-universe which
mirrors in miniature on the stage of consciousness the
roles enacted by the more heroic figures of the cosmic
drama.

II. AToMs AND STARS

In spite of the impressive increase of knowledge in the
last several centuries concerning the outer universe in
which we live, modern astronomy still leaves unanswered
some most interesting questions. It is agreed that the
stellar universe, no less than its counterpart, the infra-
universe lying far beyond the powers of the ultra-
microscope, consists mostly of empty space. As Emerson
says:

Atom from atom yawns as far
As man from earth, as star from star.

If we could imagine a god totally outside our sidereal
universe who was regarding the cosmos from an external
viewpoint, it would appear as a fairly homogeneous crys-
tal in which little bubbles, or what a cosmic geologist
might call “faults” are observed. Such a being, were he
far enough away, might also be able to determine the
.exact shape of this glassy sea of space. He would be able
to settle a dispute which has appeared in recent years.
Some astronomers hold that the cosmos is spherical in
shape; others argue that it resembles a cylinder open at
both ends towards plus and minus infinity. Still others—
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I1. Puysics aND THE Laws oF THoOUGHT

The singular situation which is arising in modern
physical science is doing more than affecting the funda-
mentals of physics. Scientists are deeply perturbed be-
cause they are forced, at different times, to use theories
which are mutually incompatible. Consider the parlous
state of affairs: Is there an ether of space? If so, is the
ether stationary, or does moving matter drag the ether
along with it? When a bar of metal is moving with enor-
mous velocity in the direction of its length, does it actu-
ally suffer the contraction posited by Fitzgerald? Or is
this an Einsteinian effect, produced by the relativity of
space and time? Is this contraction, whether real or fic-
titious, precisely of the amount necessary to account for
the negative result of the famous Michelson-Morley ex-
periment? Is it true that nature does in fact conspire
against the scientist to defeat his utmost efforts to de-
termine an absolute velocity through space, or the ether?
And, if necessitated by experiment, could Einstein’s
theory be reconciled with the possibility that the veloc-
ity of light is not constant, but varying? Would the
proof that the velocity of light is not constant make it
necessary to return to some form of ether theory? How
can an electron be a tiny point-charge, and yet have an
electromagnetic “field” extending to infinity, if there is
no ether, and if space is not infinite, but finite—whether
expanding or not? And how can an electron be at once
corpuscular and an undulation?

These are some of the questions agitating science. Are
the physical theories wrong? Or must we overhaul the
foundations of logic to find the source of our difficulties,
as Count Alfred Korzybski ! holds? Modern science, torn

!In his book, Science and Sanity: An Introduction to No