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SCIENCE AS RIGHT TALKING

there becomes plain.” 11 That is, in every perception of a partic
ular “that” we perceive the universal in it. But that universal only 
becomes “plain” and “evident” by repetition. By repeated ex
perience of it, it stands out from what is irrelevant and incidental 
—from what is “accidental”—in each instance. It is, says Aristotle, 
in a famous figure, just as in a battle, where the men are fleeing 
from the enemy in disorder. But then one man takes a stand, 
others join him, and finally the original order of the battle 
line is reestablished. The point of this figure is that the Greek 
for “original order” is arche.

This process of learning archai Aristotle calls epagoge, “in
duction.” The Schoolmen, to distinguish it from another process 
Aristotle also calls epagoge, and which we call “complete enu
meration”—for instance, finding what all the planets possess in 
common by considering each of them in turn—called it “abstrac
tion,” and held that we arrive at archai by a process of abstrac
tion. This was unfortunate, for the process Aristotle has in mind 
has nothing to do with the process of logical abstraction, or 
stripping away the particulars from the universal. It means seeing 
more than the mere thats, not seeing less; it is not a process of 
denuding, but the discovery of additional meaning. It means 
seeing not only the particular instances, but seeing also the 
intelligible structure of the particulars that is implicit in the 
various thats. It is very much like what Hegel called the “con
crete” universal: Hegel was very consciously trying to get back 
to Aristotle in emphasizing the concrete as opposed to the ab
stract universal.

This process of epagoge, which applies particularly to the dis
covery of mathematical archai, is helped in more complex fields 
by the further process of dialectic—by the dialectical examination 
of suggested archai. This Aristotle calls the “scientific” use of 
dialectic. For it is by dialectic that we examine proposed archai,

™ Posterior Analytics II, ch. 19: 100a 5, 6; 100b 4, 5.
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SCIENCE AS RIGHT TALKING

There is indeed in Aristotle a strong sense of the continuous 
development of the arts and the sciences, of what today we call 
the “continuity of inquiry”—investigation is a living process that 
goes on and on. Thus in Book Alpha Minor of the Metaphysics 
he says:

While no one person can grasp truth adequately, we cannot all fail 
in the attempt. Each thinker makes some statement about nature, 
and as an individual contributes little or nothing to the inquiry. But 
the combination of all the conjectures results in something big (ti 
megethos). ... It is only fair to be grateful not only to those whose 
views we can share, but also to those who have gone pretty far wrong 
in their guesses. They too have contributed something: by their 
preliminary work they have helped to form our scientific way of 
thinking (hexis).19

Again, in the Sophistic Refutations, Aristotle says:

In the case of all discoveries the results of previous labors that have 
been handed down from others have been advanced bit by bit by 
those who have carried them on, whereas the original discoveries 
generally make an advance that is small at first though much more 
useful than the development which later springs out of them. . . . 
When this is once discovered, it is easier to add and develop the re
mainder in connection with it. This is in fact what has happened with 
regard to rhetorical speeches and to practically all the other arts: for 
those who discovered the beginnings of them advanced them in all 
only a little way, whereas the celebrities of today are the heirs (so 
to speak) of a long succession of men who have advanced them bit 
by bit, and so have developed them to their present form.20

The third step in inquiry is to undertake a “dialectical” exami
nation of proposed archai or endoxa, of suggested hypotheses, to 
bring out all the difficulties and problems, the aporiai, to which 
they lead. This is the scientific function of “dialectic,” in Aris
totle’s usage of that term: to bring out the consequences that
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SCIENCE AS RIGHT TALKING

follow from hypotheses or proposed archai. Thus it has been well 
remarked that the first book of any Aristotelian treatise, or the 
first chapters dealing with any particular theme, as in the Physics, 
take the form of a kind of compressed Socratic dialogue, which 
raises all the questions, and then proceeds to solve some of them 
by making precise distinctions. In Aristotle’s actual procedure, 
that is, satisfactory and adequate archai are always arrived at by 
nous, not merely working with facts, but working also in the 
midst of a critical examination of all the available hypotheses to 
account for the facts. This dialectical examination will reveal 
which hypotheses are contradictory, which are untenable because 
“we see” that the consequence predicted does not occur, and what 
facts and problems the satisfactory arche must meet and take 
into account.

The fourth step in inquiry is to find the relevant facts. Aware 
of the available hypotheses, Aristotle proceeds to seek to find 
what is, and to trace the intelligible structure of facts in order to 
reveal why it must be as it is. In this procedure, Aristotle tries to 
be as “objective” as possible. Since he conceives knowing as a 
direct grasp of the intelligible structure that is actually present 
there in a subject matter, as a literal “assimilation,” a “becoming 
like,” of the mind to the intelligible structure of things, he tries 
to follow the natural connections of things. In the Politics for ex
ample, he tries to follow the order of genesis of a polis. For him, 
knowing is not, as for the empiricists, a description of the suc
cession of occurrences. It is not, as for Kant, an interpretation 
of facts in terms of a scheme of intelligibility. It is rather a direct 
intellectual vision of rational connections between facts.

Hence for Aristotle the order to be followed, the method of 
inquiry, must grow out of the subject matter itself. There is no 
“universal method,” such as Platonists, like the father of modern 
philosophy, Descartes, can view with what Henry More called 
“inexsuperable confidence.” The scientist must not exercise his
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imagination to cook up a theory, and then try to prove it; he 
must surrender his mind to the structure of the subject matter he 
is investigating. It was against this Aristotelian principle of 
method that the seventeenth-century scientists revolted: they in
sisted that there is one universal method for all subject matters 
of importance, the method of mathematics. They thus started our 
modern science on its glorious career, and our modern philosophy 
on its preoccupation with the consequent “problem of knowl
edge.” >1

Aristotle insists we must go to the facts, not to some bright 
hypothesis about them. Every great scientist, until our own sci
entific revolution at least, when obviously inventing some wild 
idea, some “anticipation of nature,” to use the phrase of Francis 
Bacon, has insisted that his idea was forced upon him by the 
encountered facts. The classic case is Isaac Newton, who 
“feigned no hypotheses,” but deduced everything from phe
nomena. The present-day logic of science, that takes science as a 
postulate system, as a set of assumptions arbitrarily chosen, has 
been given the lie by every real scientist, who has always insisted 
that his hypothesis is to be “seen” in the facts, seen by the scien
tific nous.

The final step in inquiry is to explain the subject matter, to 
exhibit the intelligible structure of facts. Here Aristotle lays down 
at some point or other every methodological principle of exact 
investigation. Observation must come first, in a preliminary de
notation of the subject matter; it must be rigorous, thorough,, 
unprejudiced. Explanation must explain the observed facts, and 
not something else: it must explain motion, for example, and 
not why we are mistaken in thinking we observe motion. The 
experienced facts, what “we see” (horomen), are ultimate and 
controlling, even in ethics. Explanations must never deny nor 
contradict the facts of observation. They must be clear and dis
tinct. They must be the logically simplest explanations. They



Chapter IV

ARISTOTLE’S FUNCTIONAL CONCEPTS: 

LIVING AND DESIRING

For Aristotle, understanding and thinking are not only the prod
uct of logos, of language, terms, propositions, and demonstra
tions, of what things can be said to be. Understanding is also 
a biological process, a natural activity practiced by men in a 
world that is intelligible, a characteristically human way of liv
ing in an environment that sustains it.

The fact that knowing or understanding can itself be analyzed 
in these two quite different ways illustrates that double approach 
and aspect that appears throughout all Aristotle’s investigations. 
His inquiries are carried on with two different sets of concepts. 
Things can be understood in the way they can be talked about, 
and they can also be understood as taking part in a dynamic 
process of change. They lend themselves to intelligible expression 
in terms of language, and they also have a career, a kind of life. 
Aristotle therefore developed and used one set of distinctions 
appropriate to talking, to discourse or logos, and also another 
set of distinctions appropriate to becoming, to living. The first 
or logical concepts and distinctions are well illustrated in the 
Organon in general and in the Posterior Analytics in particular, 
which seeks to consider what science or true knowledge is, re
garded from the point of view of the way language is used as 
an instrument to express it. The second set, the functional or 
biological concepts and distinctions, are illustrated in the De 
Anima, which Aristotle himself announces as an introduction



is there itself. Starting with what the logi\os or talker, the 
dialekti\os or dialectician, has said and continues to say about 
a subject matter, he is led to what the physi\os, the “natural 
philosopher” or investigator of natural processes, can find in the 
world. This contrast between the logics and the physikps runs 
throughout Aristotle. In his view, the logi\os can formulate the 
questions, but ultimately it is the physikps who must answer 
them.

The relation between the Analytics and the De Anima can be 
stated in another way, to bring out a further point. The Analytics 
are concerned with talking, or dialectic, and with good talking 
or demonstration. The De Anima is concerned primarily with 
living and knowing. Good living, so far as man is concerned, 
Aristotle treats in the Ethics and the Politics, so that we shall 
find his discussion of human living in the De Anima naturally 
leading us into those practical sciences. Good knowing is for him 
identical with the good talking treated in the Posterior Analytics.

aristotle’s functional concepts 6i

i. What Is Life?

The De Anima or, in Greek, Peri Psyches, is about what the 
Greeks called psyche. At the outset Aristotle defines psyche as 
the arche of zöa, living things: as that which sets off and dis
tinguishes “living” beings from those that are not living. The 
Greeks made their distinction between what they called ta 
empsycha, “animate” things, the things that possess psyche, and 
ta apsycha, “inanimate” things, the things without psyche. Ani
mate things behave and act in a different way from inanimate 
things: characteristically, the Greeks made their distinction in 
terms of two ways of behaving and functioning, whereas we 
moderns distinguish the “organic” from the “inorganic,” in terms 
of two different kinds of structure. The difference between ta 
empsycha, the animate, and ta apsycha, the inanimate, is clearly 
that the first possess psyche or anima, the second do not. The first
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physi\a, are to be understood: psyche is an instance of the 
“nature” or physis of natural things, which is their power of 
acting in definite and discoverable ways. For ta empsycha, 
animate things, belong to the larger and more inclusive class of 
physiha, natural things, and the “nature” or physis of living 
bodies to act in specific ways is their psyche, their “life,” their 
tendency to act and function in a determinate manner. Thus 
every “life” is the “nature” of the living body whose life it 
is; but not every “nature” is a “life,” only the “natures” of living 
bodies.

Hence for Aristotle psyche meant two things: 1) the power or 
arche of living, “life”; and 2) the power or arche of what he 
calls “discriminating,” to \riti\on: the power of selective re
sponse, which includes both sensing and knowing. Since tra
ditionally psyche has been turned into Latin as anima, and into 
English as “soul,” it is important to realize at the outset that 
Aristotle is not talking about the “soul” as centuries of Christian 
supernaturalism, to say nothing of Cartesian dualism, have led 
us to conceive it. That conception of a “soul” quite independent 
of any body, as he encountered it in the Pythagoreans, he could 
not take seriously. He calls the notion “absurd”:

Such theories attach the psyche or “soul” to, and enclose it in, body, 
without further determining why this happens and what is the con
dition of the body. . . . The supporters of such theories merely 
undertake to explain what kind of thing the psyche is. Of the body 
which is to receive it they have nothing more to say: just as if it 
were possible for any soul taken at random, according to the Py
thagorean tales, to pass into any body. But each body seems to have 
its own distinctive form (eidos \ai morphe). It is just like saying 
that carpentry can pass into flutes: for the art must employ its own 
instruments, and the psyche its own body.2

1 De Anima I, ch. 3: 407b 15-26. Eidos kai morphe is the technical phrase 
translated into Latin as forma, and into English as “form.” It means, in this case, 
what makes the body what it is, a particular living body of a particular kind. 
Aristotle’s view is that psyche or life is the “form” of the living body.
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Thus for Aristotle the psyche is not the arche of religion. He 
is not investigating the Christian anima or “soul,” but rather,

V “living,” “sensing,” and “knowing” taken as biological processes. 
He is asking, “Just what is life?”

Now, if life or psyche is the power of living and knowing, 
then it is clearly not a thing, like the living organism or body, 
but rather an activity or function of the living organism. It is 
not an ousia or “substance” capable of existing independently 
by itself, but rather the “form” of the living organism. That is, 
life is not an additional “thing” besides the living body, but 
the body’s power to do what the living body does, its function 
(ergon), its operation (energeia), its culminating end (entel- 
echeia)? The “life” of that living body is what makes it that 
kind of a body, and hence is that body’s “form.”

Aristotle uses two examples to make his meaning clear. If 
the living organism, instead of being, as it actually is, a complex 
organization of many organs, were instead a single natural 
organ, like the eye, then “vision,” the power of seeing (apsis), 
would be its “life” or psyche. Or if it were an instrument made 
by art, say, an axe, then the power of cutting would be its 
“life” or psyche. Exactly the same is the relation of the living 
organism to its “life” or psyche. It is the relation of the instrument 
or organ to its function, its power of functioning—the relation 
of the flute to fluteplaying.

Hence Aristotle’s first and formal definition of “life” or 
psyche runs: “Life is the first entelechy of a natural body 
possessing the power to live (dynamei zöen echontos).”4 Life

3 These three terms are one of Aristotle’s families of terms which mean the 
same thing in a scale of increasing emphasis. Ergon, the common term for “work” 
in Greek, is the term Aristotle uses for what we call “function.” Energeia means 
literally the “putting to work” of a “power,” or in Latin, its “operation.” “Power” 
and its “operation,” dynamis and energeia, are for Aristotle polar concepts, like 
the corresponding abstract Latin terms, the actualization of a potentiality. Entelechy 
(entelecheia) is a term invented by Aristotle to denote the most complete func
tioning or culmination of a thing—in Latin, “actuality.”

* De Anima II, ch. I: 412a 27, 28. For “entelechy,” see footnote 3 above.

/4
is the first entelechy, as the power to live and know; the second 
entelechy is the operation of that power, “actual” living and 
knowing—as we still say. The difference between the first and 
the second entelechy is the difference between possessing a 
function, and exercising that function: it is the difference between 
possessing knowledge when asleep, and knowing when awake. 
“Life,” psyche, is a function in both senses, but it is primarily 
the power to perform the function.

aristotle’s functional concepts 65

2. Aristotle’s Functionalism

Now an organic body can exist, for a while at least, without 
life or psyche: it can be dead. But life, psyche, obviously cannot 
exist without a living body. Life, as the arche of the living 
body, is that in terms of which the body’s actions and behavior 
are to be understood. But life, psyche, is itself not understood in 
terms of the body and the body’s structure. In general, an 
activity or function, for Aristotle, though it always involves an 
instrument with a determinate structure, so that that kind of 
instrument is necessary to the performance of that function, and 
without that instrument the functioning cannot occur—there 
can be no fluteplaying without a flute—is not to be understood 
merely, or adequately, in terms of its necessary instrument alone. 
He puts it: “Activities and functions are logically prior to powers 
[and their instruments].”5 That is, we understand powers in 
terms of their operations. We understand the power of sight or 
vision in terms of the activity of seeing, and likewise the instru
ment by means of which vision operates, the eye. We understand 
the power of thinking, nous, in terms of the activity of thinking, 
and likewise the instrument by means of which thinking operates, 
the images or phantasmata. Aristotle is a thoroughgoing func
tionalist and operationalist.

Moreover, activities and functions are themselves understood
* De Anima II, ch. 4: 415a 18-20.
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in terms of that toward which they are directed, of that to 
which they are a response, their “correlative objects” (ta 
anti\eimena'). Seeing is understood in terms of what is seen, 
the visible; nutrition (or metabolism) is understood in terms of 
what is assimilated as food; desiring is understood in terms of 
what is desired; thinking is understood in terms of what is 
thought. There is some object or objective in the environment, 
in the situation or context, to which the activity is a response, and 
toward which it is directed. The activity cannot be understood 
without reference to such an environment or context and to the 
objective to be found in it. Aristotle is a thoroughgoing con- 
textualist or objective relativist. It is in terms of this objective 
or end in the context that we understand the activity; and it is 
in terms of the activity that we understand the power. Aristotle’s 
Greek is able to indicate these relations through appropriate 
suffixes. Thus it is through its objective or end, “the desired” 
(to orehton), that we understand “desiring” (to oregesthai); 
and it is through desiring that we understand the power of 
desiring (to ore\tikon). Likewise, it is through what is sensed 
(to aistheton) that we understand sensing (to aisthanesthai); 
and it is through sensing that we understand the power of 
sensing (to aistheti\on). It is through what is known (to noetori) 
that we understand knowing (to noein) ; and it is through know
ing that we understand the power of knowing (to noeti\on, or 
nous).

In general, for Aristotle the living organism is understood in 
terms of its “life” or psyche, its unified functioning in response 
to stimuli in its environment—how it acts and behaves in its 
context. In other words, for Aristotle life or psyche is the 
behavior of the organism as a whole in its environment. Aristotle 
is thus a thoroughgoing behaviorist. He is, of course, a functional 
and contextual behaviorist, not a mechanistic behaviorist. For 
him, life is the power of living and knowing, the power of
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stimulus of some factor in the environment. Aristotle calls these 
specific powers “parts” of the psyche, parts of the fundamental 

j power of the organism as a whole, “parts of the soul.” The 
psyche is thus a group of various powers, to be understood 

1 through their analysis in detail.
But not all living organisms perform all these operations, or 

" have all these powers. Aristotle distinguishes three main levels 
of living. There is first the level of the life common to all living 
organisms, all empsycha, plants, animals, and men alike: the 
life that is nutrition, growth, and reproduction. There is secondly 
the level of the life that is restricted to animals, which includes 
in addition, the power of sensing, of selective response to stimuli. 
There is thirdly the life restricted to men alone among animals, 
which includes in addition nous, the power of responding to 
universal and meanings, the power of acting with deliberation, 
with conscious forethought, of acting rationally. These three 
levels of life came to be called in Latin vegetative life, sensitive 
life, and intellectual life. Each “higher” functioning includes the 
lower functionings, in that it does not take place without them. 
Aristotle characteristically puts this: “Alike in figures and in 
organisms {empsycha) the earlier form exists potentially in the 
later, as, for instance, the triangle exists potentially in the 
quadrilateral, and the nutritive power in the power of sensing.” 6

The nutritive life {threpti\e psyche) is the first and most 
widely distributed power of life; its functions are reproduction 
and the assimilation of nutriment. Aristotle was fascinated by 
the process of reproduction: as the cardinal instance of the most 
fundamental kind of change, genesis, the coming into being of 
a new substance, it offered the supreme challenge to his whole 
analysis of process. And characteristically, Aristotle tries to fit 
his naturalistic analysis into a truly Platonic framework:

‘De Anima II, ch. 3: 414b 29-32. Note this Aristotelian way of putting what 
our evolutionary thinking would lead us to state the other way round. We should 
say, the more complex form exists potentially in the simpler or “earlier.”

For it is the most natural function in all living things, if perfect and 
not defective or spontaneously generated, to make another being like 
itself, animal producing animal, plant producing plant, in order 
that they may, so far as they can, participate in the eternal and the 
divine. For that is what all things desire, and that is the final end of 
all their activity. . . . Since then things are incapable of sharing 
individually in the eternal and the divine, because nothing in the 
world of perishables can remain one and the same in number, they 
partake in the eternal and the divine in the only way they can, some 
more, and some less: each persists not in itself yet in another like 
itself, which is one with it not in number but in kind.7
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4. Aristotle’s Dynamism

The two highest functions involved in living, sensing and 
knowing, which he groups together as to kritikjm, the power 
of selective or discriminating response, and treats as “passive 
powers,” powers of being acted upon, by sensed objects {aistheta) 
and by noused objects {noeta) respectively, Aristotle treats 
before dealing with life as an active power, as the mover of the 
organism {to hinoun), which he does not get to until the last 
five chapters of the De Anima. But these two passive powers of 
sensing and knowing must be seen in the context of the active 
power of desire {orexis), for they modify and direct it: that is 
why they are grouped together as to \riti\on, the power of 
discrimination and selecting.

Before considering life as the mover, Aristotle asks as to the 
senses in which life can be called the cause {aitia) and the 
arche of the living body. Since cause and arche are said in many 
ways, we must distinguish the three ways in which life can be 
said to be a cause. Life is the cause of living bodies as the whence 
of their motion, as their end or final cause, and as their form or 
formal cause: that is, as the mover, the end, and the essence. Life 
is the formal cause of living bodies, since their being means life.

^ De Anima II, ch. 4: 415a 26-4150 7.
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deliberation on the best way to attain the object of his desire. 
Man can act from an intelligent response to the object of his 
desire. Man can act from forethought, from the intelligent choice 
of means: he can act from proairesis, intelligence in the service of 
desire. This power of proairesis, so fundamental in Aristotle’s 
analysis of human conduct, of, literally, “forechoice,” the intel
ligent choice of means, when it has grown into a settled habit, 
a hexis, and become a “second nature,” becomes that excellence 
or intellectual “virtue” we call phronesis, providentia, “prudence” 
—foresight and intelligence.

In the life of action, the practical life, in human praxis or 
conduct, such phronesis, such prudence or practical intelligence, 
is the highest intellectual excellence or “virtue.” Theoretical 
knowledge of the structure of things supplies the means for 
attaining the object of desire. “Practical nous” or intelligence 
applies this scientific knowledge of means in particular cases, 
in particular problems and situations. Theoretical nous, which 
considers what is always or for the most part, thus serves 
practical nous, which considers what is variable and contingent, 
and can be otherwise—what in our language is relative—that is, 
the particular and relative goods of particular human situations, 
the relative goods which are the object of desire in intelligent 
conduct. Thus the analysis at the conclusion of Book III of the 
De Anima states a thoroughgoing instrumentalism in terms of 
the ends and procedures of practical nous.

Having carried his analysis of “the mover” from the horme 
that moves all natural beings through the orexis or desire that 
moves all animals to the desire modified by practical intelligence 
that moves man, Aristotle considers the nature of the relation 
between desire and intelligence in human action. What is the 
cause of the motion of the organism as a whole?
It is not the power of reasoning or what is called nous that is the 
mover. For the theoretical nous thinks nothing that is practical and 
says nothing about what is to be avoided or pursued, whereas mo-
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of practical reasoning and of the attainment of truth with regard to 
conduct. . . . Now the arche of human action (the efficient, not the 
final cause) is forechoice, and the arche of forechoice is desire and 
reasoning directed to some end. Hence forechoice never occurs with
out nous or reasoning, or without moral habits (for acting well and 
the opposite never occur without reasoning and character).

f Thought by itself however never moves anything, but only thought 
directed to some end, and concerned with action. . . . Hence fore
choice may be called either nous served by desire (ore\ti\os nous), or 
desire served by reasoning {orexis dianoeti\e), and just such an 
arche is man.13

Proairesis, “forechoice,” is clearly the key term here. In an 
earlier discussion, Aristotle has said:

Perhaps we may define proairesis as voluntary action preceded by 
deliberation; since forechoice occurs with reason and reasoning. In
deed, previous deliberation seems to be implied by the very term 
proaireton, which denotes something chosen before other things. . . .

As then the object of forechoice is something within our power 
which after deliberation we desire, forechoice will be a deliberate 
desire of things in our power; for we first deliberate, then select, and 
finally fix our desire according to the result of our deliberation.14

It is thus clear that Aristotle’s “forechoice,” proairesis, is in his 
careful analysis the closest of all his terms to the American 
conception of “intelligence” as the intellectual power of dealing 
with the problems of practical life. When this power of intelligent 
choice has become a fixed habit, a hexis, it emerges as one of the 
five intellectual excellences, phronesis, practical intelligence:

Practical intelligence {phronesis) is indeed the same power of mind 
{hexis) as political intelligence, though their definition is different. 
Of practical intelligence as regards the city, one kind, as supreme 
and directive, is called the intelligence of the lawgiver; the other, as

13 Nicomach. Ethics VI, ch. 2: 1139a I9-H39b 7.
11 Nicomach. Ethics III, chs. 1, 3: 1112a 14-18; 1113a 9-13.
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dealing with particular occurrences, has the name political intelli
gence, that really belongs to both kinds. The latter is concerned with 
action and deliberation, and this is why it is only those men who 
deal with particular facts who are spoken of as taking part in poli
tics. . . . Practical intelligence also is commonly understood to mean 
especially that kind of intelligence that is concerned with oneself 
as an individual; and this kind is given the name, phronesis (in the 
sense of Prudence) which really belongs to all the kinds, while the 
others are distinguished as intelligence in household management 
{oikpnomia), the intelligence of the lawgiver, and political intel
ligence, the latter being subdivided into deliberative intelligence and 
judicial intelligence. . . . For people seek their own good, and sup
pose that it is right to do so. Hence this belief has caused the word 
“prudent” {phronimos) to mean such men. Yet probably as a matter 
of fact a man cannot pursue his own welfare without being intelligent 
in household management and even in political affairs. Moreover, 
even the proper conduct of one’s own affairs is a difficult problem, 
and requires intelligent consideration.15

Practical intelligence is thus the highest intellectual excellence 
of every form of human conduct and action. Aristotle draws a 
distinction between “making things,” which is art {techne), 
and “performing actions,” which is conduct {praxis), based on 
the fact that the one aims to make an external product, while 
the other aims at the action itself. But in every other respect art 
and practical intelligence are alike: they are both kinds of what 
we Americans have come to call “know-how.” They both deal 
with what is variable, contingent, and relative, and they both aim 
at a particular outcome (in the artistic syllogism, just as in the 
practical, while the major premise is universal, the minor must 
be particular). In all these respects, both practical intelligence 
and art differ from the third intellectual excellence, theoretical 
wisdom (which for Aristotle is a combination, as we saw in 
chapter II, of science or demonstration from archai, and nous,

** Nicomach. Uthics VI, ch. 8: 1141b 24—11423 12.
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the others. It is true that what is most distinctive about man is 
the desire to know which all men possess by nature—when one 
gets an imaginative grasp of the sweep of Aristotle’s dynamism, 
and realizes the basic importance of desire in the whole panorama 
of living beings, the first sentence of the Metaphysics hits one 
in the face. And it is true that the Ethics ends by making clear 
Aristotle’s own preference for the life of theöria, that sheer 
knowing in which man transcends the limits of human nature 
and becomes like the gods. From the standpoint of theoretical 
wisdom, practical intelligence orders the conditions of the life 
of knowing.

But from the standpoint of practical intelligence, which has to 
deal with the variable and relative goods ultimately of each 
situation, theoretical wisdom or science supplies the knowledge 
of what every form of being and every situation must take into 
account, that structure of things that is the same for all and 
cannot be otherwise. In its deliberation about ends and means, 
practical intelligence must turn to science for what it has dis
covered about means. And practical intelligence can find in the 
conditions of its operation a humility that is in its own way as 
much an expression of a Platonic religious feeling as the 
participation of theoretical nous in the nous of the gods:

Wisdom must be a combination of Nous and Science: it must be a 
consummated knowledge of those things that are most exalted. For 
it is absurd to think that political or practical intelligence is the lofti
est kind of knowledge, since man is not the best thing in the world. 
And as “wholesome” and “good” mean one thing for men and an
other for fishes, whereas “white” and “straight” mean the same thing 
always, so everybody would denote the same thing by “wise,” but 
not by “intelligent”; for each kind of beings will describe as intel
ligent and will entrust itself to, one who can discern its own par
ticular welfare; hence even some of the lower animals are said to be 
“intelligent,” namely those which display a capacity for forethought 
as regards their own lives.
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It is also clear that theoretical wisdom cannot be the same thing 
as political intelligence; for if we are to call knowledge of our own 
interests wisdom, there will be a number of different kinds of wisdom, 
one for each species: there cannot be a single such wisdom dealing 
with the good of all living things, any more than there is one art 
of medicine for all existing things. It may be argued that man is 
superior to the other animals, but this makes no difference: since

(there exist other things far more divine in their nature than man, for 
instance, to mention the most visible, the things of which the celestial 
system is composed.17

^ Nicomach. Ethics VI, ch. 7: 1141a 19-11416 2.

Chapter V

THE POWER OF SELECTIVE RESPONSE: 

SENSING AND KNOWING

The power to respond with discrimination to the object of 
desire is the power to know. Knowing takes place on two levels, 
that of sensing, and, in the case of animals that possess the power 
of nous, that of the operation of nous, which Aristotle calls 
noesis, and which we may for convenience call “nousing.”1 
Aristotle groups the two powers together under the common 
heading of to \ritikpn, the power of selective response. Still more 
important, in his analysis üftKese two powers and their op
eration, he attempts throughout to deal with “nousing” on the 
analogy of the more accessible process of sensing.

1. Sensing

Sensing is an activity characteristic of all animals—and some 
borderline plants—which possess “sense,” aisthesis, the power of 
sensing or perceiving; Aristotle never makes our modern, post- 
Jamesian distinction between the two. This power exists “poten
tially” in the organism, until it is set in operation or “actualized” 
by some sensible object in the environment, some aistheton. Then 
the “sense” {he aisthesis) conceived as the functioning of the 
sense organ, to aistheterion—that is, the sense as the sensing 
of the sense organ—becomes “like” the sense object. The sense 
quality which the object potentially possesses becomes actual in

11 borrow the device of turning nous into an English verb from the man who 
first taught me Plato and Aristotle, Wendell T. Bush.
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the sensing of the sense organ. For example, the wall is potentially 
white; it has the power of being seen as white. The power of

[vision (opsis) can, by means of the eyes, see “whiteness.” For 
Aristotle, we do not see “in” our eyes, we see “with” our eyes.

In the process of sensing, there is a co-operation of these two 
powers, in which the power of the wall to be seen white and the 
power of vision to see whiteness receive a common fulfillment. 
The potential whiteness of the wall, and the potential whiteness 
of the power of vision, are actualized in a single process, “seeing 
the whiteness of the wall.” The “actual” color has its locus in the 
seeing of the eye, not in the wall; that is, in the co-operation of 
the two powers. But the color of the object, and the color in 
the seeing of the eye, are one and the same color. Just so, the 
axe has the power of cutting, and the tree has the power of being 
cut. But the actual cutting takes place, in Aristotle’s way of 
formulating it, in the tree. In general, the activity of the mover 
has its locus in the thing moved, not in the mover itself.2 “For 
the operation of the agent and the mover occurs in what is 
acted upon; this is why that which causes motion (to ktnoun) 
need not itself be moved.” 3 This is a functional, not a mechanical 
conception: it is what makes possible the notion of an “unmoved 
mover.”

Hence for Aristotle sensing is a being acted upon, a “passion.” 
It is a kind of “alteration” (alloiösis tis), or “qualitative change.” 
But there are two different kinds of “alteration.” “Sometimes it 
means a sort of destruction by the contrary; sometimes it means 
rather a preservation of what exists as a power by what exists as 
an operation and is like it, so far as a power can be like an 
operation.”4 Sensing is an “alteration” or qualitative change in 
this second sense: as the functioning of a power.

2 “For just as acting and being acted upon are in the thing acted upon and not 
in the agent, so also the operation of the sensed object {to aistheton) and of the 
power of sensing {to aisthetif^on) are in the power of sensing {to aistheti\on)
De Anima III, ch. 2: 426a 9-11. 

z De Anima III, ch. 2: 426a 4-6. K De Anima II, ch. 5: 417b 2-5.
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etc., we get the “sensible forms” of things apart from their 
matter. “Sense is that which is receptive of sensible forms {eide) 
apart from their matter, as wax receives the imprint of the 
signet-ring apart from the iron or gold of which it is made.” 7 
“Whiteness” operates in the sense, in the seeing of the eye, but 
not the bricks of which the wall is made. Thus though in sensing 
we always respond to the stimulus of a particular mover, a 
particular white wall, the sensing is “of” the universal, “white
ness.”

Aristotle is careful to state precisely this view of the relation of 
the power of sensing to the sense organ:

The primary sense organ ^aistheterion) is that in which such a 
power resides [the power to receive sensible forms]. Thus the sense 
organ is one and the same thing with the power of sensing, but in 
their being they are different. For that which senses {to aisthanome- 
nori) must be an extended magnitude. But the power of sensing {to 
aistheti\on) and sense are not extended magnitudes: they are rather 
a certain character {logos) and power of the sense organ.8

Aristotle is clear that the sense organ which the function of 
sensing uses as its instrument or means—and this is the way 
Aristotle always puts it: it is not our eyes that see, or our ears 
that hear, but we see with our eyes and hear by means of our 
ears—is very intimately connected with that function, so in
timately that he can say the organ and the power are “one and 
the same thing.” Yet the function and its instrument differ “in 
their being” {to d’ einai heteron). He tries to introduce a 
concept from each of his two sets to state this relation. The
power of sensing and the function of sensing are the “logos”
of the sense organ: they are not the physical and extended organ

’’De Anima II, ch. 12: 423a 18-20.
8 De Anima II, ch. 12: 424a 24-28. Compare: "If an aged man could procure 

an eye of the right sort, he would see just as well as a young man. Hence old 
age must be due to an affection or state not of life as such, but of that in which
life resides, just as is the case in intoxication or disease.” De Anima I, ch. 4:
408b 22-24.
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is not mistaken, but it may be mistaken as to whether the white ob
ject is this thing or something else. Thirdly, there is the sensing of 
the common attributes of the things to which the particular attributes 
belong: I mean things like motion and magnitude, which are at
tributes of sensed objects. It is about them that sense is most apt to 
be deceived. But the motion which comes from actual sensing will 
be different as it comes from each of these three kinds of sensing. 
The first kind while the sensing is present is true. The other two 
kinds may be false, whether the sensing is present or absent, and 
especially when the sensed object is a long way off.10

Like the Greeks in general, and unlike the Newtonians, for 
whose world of masses it is touch that must be the primary sense, 
Aristotle regards vision or seeing as the primary sense, and tries 
to model his analysis of the other senses on that of vision. The 
function of vision must be understood contextually in terms of 
the object of vision in the environment that stimulates seeing, 
to which seeing is a reaction, and toward which it is directed. 
The object of vision {opsis) is what is visible {horaton)-, and 
what is visible is color: color is on the surface of what is 
visible in itself, because it contains within itself the cause of 
being seen, color. But every color has the power of moving the 
transparent when it has been set in operation; to do so is the 
very nature of color. Hence color is not seen without light, and 
every color is seen in light. And at this point Aristotle rather 
brashly says, “Hence we shall first have to explain what light is.”

In view of his total lack of any instruments of exact measure
ment, Aristotle’s theory of color and light is quite a remarkable 
achievement. It runs: There is a transparent medium, to di- 
aphanes, the Diaphanous, which is potentially light, and which 
becomes actual light when the sun or fire imparts motion to it. 
This motion of the transparent or diaphanous medium, when 
actualized as light, in turn actualizes the color of the wall— 
which is thus a kind of “second light”—in the seeing of the

M Dc Anima III, ch. 3: 428b 18-30.
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eye. Thus the answer to the question, What makes us see ? What 
is the efficient cause of seeing ? is that it is ultimately motion that 
makes us see, the motion imparted to the transparent medium 
by the agent of illumination, and transmitted from the colored 
surface to the eye. For motion is the only agent, the only efficient 
cause, to be found in Aristotle: only motion can ever “make” 
things happen fonhim.

Aristotle attempts to generalize from this example of seeing. 
The motion of some medium becomes for him the efficient cause 
of every kind of sensing: the motion of the transparent in seeing, 
of air or water in hearing, etc. He is generalizing from the 
distance receptors, and so he naturally gets into trouble when 
he comes to touch. What he comes out with is that “flesh” seems 
to be the medium with that kind of sensing! The microscopic 
discovery of nerves would undoubtedly have delighted him.

What is really surprising is that Aristotle s theory of light 
should be so much like our own. What he called “the trans
parent,” that could be set in motion by a source of illumination, i 
and could in turn be modified by the colors it itself set in motion, , 
we call the “field of radiation.” And though our own knowledge 
is very much more precise mathematically, it may be doubted 
whether we have really gotten much further than Aristotle in 
answering his question, What is light?

But whatever detailed analysis of the various complex mech
anisms involved in sensing we have managed to achieve, or 
may still achieve, Aristotle’s analysis of the factors involved in 
the process of sensing remains fundamental. It takes sensing as 
the vehicle of meaning, as the setting in operation of the “sensible 
forms” of things; and it views that process of “actualization 
as the joint co-operation of powers, involving powers of both the 
sensing organism to sense, and of the environment to be sensed. 
In other words, for Aristotle sensing is a “natural” or “physical 
process, it is in no sense a “mental” one. For him sensing and 
sense images, phantasmata, are not “mental,” they are physical.
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In Aristotle and the whole Aristotelian tradition, the line is 
drawn between sensing and “nousing,” between sensing the 
particular and knowing the universal, not between “body” and 
“mind.” Descartes was thus introducing a genuine and funda
mental revolution into the analysis of human nature and human 
knowledge, when he took sensing and all the other “passions” 
of the soul out of the physical world, now reduced to extension 
alone, and put them into “mind,” penser, a revolution from 
which we have hardly recovered yet. For Aristotle and the 
tradition that followed him, images, imagination, pains, and 
emotions are all particular and corporeal, not “mental” at all. 
Nor are they in any sense distinctively human. What is so 
confined to man alone is rather the power of nous, of perceiving 
universals.

Two other points are of general philosophical interest in 
Aristotle’s analysis of sensing. He rejects the notion that there 
can be any special sense organ (aistheterion) for sensing the 
common sensibles, here listed as motion, rest, figure, magnitude, 
number, unity. We sense them by every sense.

All of these we sense by motion, as we sense magnitude by motion, 
and consequently figure, figure being a kind of magnitude; while 
that which is at rest we sense by the fact that it is not moved. Number 
we sense by the negation of continuity, and also by the special sense 
organs: each sense senses unity. It is clear, then, that it is impossible 
for there to be a special sense for any one of these, like motion: in 
that case we should sense them as we now sense sweetness by sight. 
For we happen to have a sense by which we can know both simultane
ously when they occur together. Were it not so, we should never 
sense them except incidentally, as of the son of Cleon we sense not 
that he is Cleon’s son, but that he is white; that he is Cleon’s son 
is incidental to the whiteness. But of the common sensibles we have 
already a common sensing, which is not incidental, so that there can
not be a special sense for them. For if there were, we should never 
sense them otherwise than in the way we said we saw Cleon’s son. 
But the various senses sense incidentally each other’s proper objects,
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noused object, the noeton: this object of thought is the universal. 
The power of the human organism that is nous, intellectus}* 
is nonexistent before it is set in operation, before nous thinks, 
because nous is not a “thing,” an ousia, but a function, an activity 
or behavior of the human organism, a “part,” as Aristotle puts it, 

.mf its unified functioning or psyche. Nous is essentially a capacity, 
a dynamis or power. Borrowing an analogy from his physics 
and cosmology with their doctrine of natural place, Aristotle 
says that nous is as it were the “place” {topes') of forms, the 
“place where” universals are actualized, the “natural place” to 
which universals by nature tend to go.

Nous is thus the power of becoming all things without their 
matter. Hence nous is potentially all noeta, all objects of thought, 

« though it is actually nothing at all until it thinks. It is “po
tentially” all universals, just as on a blank tablet which has

13 There are terminological difficulties of translation here. The traditional Latin 
term for nous is intellectus, “intellect.” Intelligentia is often used interchangeably 
with intellectus. But in accordance with the usage of American culture and Amer
ican philosophy, “intelligence” is here being reserved for “practical intelligence,” 
what Aristotle calls “practical nous" {ho praI{til{os nous), and often more con
cretely “forechoice” {proairesis). “Mind” is often employed to put into English 
the Greek nous. But since Descartes “mind” has been so definitely and exclusively 
involved in the mind-body dualism that its connotations are very misleading. It is 
not with the body that nous is to be contrasted, but with particularity. And in 
English “mind” has come to include both the two levels of “life” that Aristotle 
distinguishes as “sensitive living” and “rational living.”

Conceptions like nous which sum up and concentrate the ultimate intellectual 
aims of an entire culture, are almost impossible to translate into the tongue of a 
different culture, with different aims. Nous meant to the Greek “intellectual vision,” 
and the verbs associated with it, like theorem, or eidenai, are sight words, conveying 
the flavor of “seeing” something. The function of nous is to lead to theöria, the 
kind of aesthetic spectacle properly beheld in a “theatre,” the natural abode of 
theöria. Ultimately, when Greek culture became very much aware of its central 
aims, as in Plato, the function of nous was seen as leading to a beholding of human 
life in the world as a transparently intelligible dramatic spectacle. It is such an 
aesthetic nous that Aristotle is trying to bend to his own purposes, more scientific 
if in the end no less ultimately aesthetic.

The Oxford translation often turns nous into “intuition.” This is all right in 
Latin, where intueor does mean “intellectual vision.” But the cardinal trait of 
nous is clarity, and it can hardly be said that “intuition” has survived the Romantic 
movement without falling into association with some very shady characters.
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nothing actually written on it, all possible writing can be said 
to be present potentially. The understanding as a blank tablet, ! 
a tabula rasa, is thus an Aristotelian 14 figure. It has been funda
mental for modern empiricism since Locke. But Locke and his 
successors have had a quite different conception of experience, 
that is, of the nature of the writing process, from Aristotle, for 
whom it is not merely mechanical.

Now nous, since its function is to think all things, all 
forms and universals, canTiave"nb form öflts owny-nB-mherent 
structure of its own, to keep it rigid and inflexible, and incapable 
of becoming any form whatsoever that may happen to be the 
object of its thinking. Its only form or structure is the capacity 
to become any form or structure whatsoever. Its only “nature” 
is to be a pure capacity, a pure power,_a Jynaton—fhaTls', an 
indeterminate power, much less limited and determinate than 
a dynamis. Nous is therefore the nearest thing there is to “pure 
potentiality,” complete formlessness, nothing at all! In this 
respect, says Aristotle, nous is like the “receptacle” {he hypo- 
doche) of the Timaeus™ which, because it too must receive all 
forms, can have no form or nature of its own.

If nous were something—if it had a definite and determinate 
structure of its own—then men could not transparently “see” 
and know what is, without distortion. They could not really 

"“know” things as they are, but only things mixed with the 
structure of nous. Such a nous would have turned Kantian: it 
would have become “constitutive” and creative, it would have 
ceased to be the Greek nous that is intuitive and “sees” directly, 
that enjoys theöria. That we can know things as they are, that 
such knowledge is possible, is the fact that Aristotle is trying to 
explain, and not, like Kant and his followers, trying to deny and 
explain away. Aristotle is here expressing the basic position about 
human knowledge maintained in the classic tradition that has

“The figure seems to have originated in the Theaetetus: 191 C ff.
^Timaeus 50 D-51 A.
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come down from Greek thought, its fundamental logical “real
ism, as we call it: that the human mind can grasp the structure 
of things directly, that, as Spinoza put it, “The human mind has 
an adequate knowledge of the infinite and eternal essence of 
nature.” 16 This structural realism of the classic tradition has of 
course been abandoned in nearly all of our critical philosophies 
of experience since Hume and Kant. That knowledge is not the 
passive reception of the structure of things, that it is an active 
process of interpretation and construction, is the biggest differ
ence between our voluntaristic and biological conceptions of 
knowledge and that of Aristotle.

Nous is thus initially a bare capacity, a dynaton. But when it 
has acquired knowledge, then it is no longer an indeterminate 
capacity, but a much more determinate power.

When nous has become each thought, in the sense in which one who 
actually is learned is said to be so (which happens so soon as he can 
exercise his power of himself), even then it is still a kind of power 
{dynamei pös)\ not, however, in the same sense as before it had 
learned or discovered. Andjhenjqojiow can thinkAtself.17

Hence nous, if it is really to know the object of thought directly, 
must be, in words Aristotle explicitly borrows from Anaxagoras, 
who had first made nous central in Greek philosophy, apathes,. 
“impassive” or “unaffected,” by what acts upon it, universals. 
Since it thinks all things, it must needs be amiges, ‘unmixed,’ 

as Anaxagoras said, if it is to rule, that is, if it is to know.” 18 
Nous must be “unmixed” with any other structure than that of 
the object of thought. It must be unmixed with any structure 
of its own, as we have seen; it must be unmixed with any 
structure of what it thinks, save that structure it is thinking; 
and it must be unmixed with any structure of the body, in the 
way the sense organs are so mixed. It must be mixed with no 
bodily quality, and with no particular organ (organon ti)..

™ Ethics, Part n, Proposition 47.
De Anima III, ch. 4: 429b 5—9* 18D<f Anima III, ch. 4: 429a 18-20.
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Likewise it must be “unaffected” by what acts upon it, and by 
the body, in a way that sense is not. Sense is “unaffected” through 
a certain range, but if the light becomes too bright or the sound 
too loud, we can no longer see or hear. Sense may even be 
destroyed by its contrary. 'Naus is not so “affected”; its range is 
unlimited. The action of the object of nous does not really 
“alter” it, but rather brings what it really is into operation.

The power of sensing (to aisthetikpn) is thus “not without” 
the body: it has a definite organ, and definite bodily conditions 
and limitations. But nous is chöristos, “separable.” It is clear 
this third term rSEers'AD -rfwrs'ämeiiröBIein: 'its context is very 
clear in Aristotle’s text. He is trying to lay down the conditions 
under which knowing as a transparent seeing of what is will be 
possible. Nous must be “separable” from the body, apart from 
the body’s qualities and structures, uninfluenced by the body’s 
limitations, in a way in which sensing is not. “Nousing” (to 
noein) is a bodily function capable of rising above the body’s 
limitations, and becoming “unmixed, unaffected, and separable.” 
“Nousing” is self-contained, self-sufficient, insulated from all 
other functions of living, as no other power of the human 
organism is.

Just how is “nousing” separable? Spatially (kfita megethos)} 
or not spatially, but rather in thought (\ata logon) ? In ac
cordance with his contextual principle, that functions are to be 
understood in terms of the correlative objects toward which they 
are directed, Aristotle tries to discriminate the function of 
“nousing” in terms of its objects, universals. “Nousing” is 
related to sensing just as the objects of mathematics, forms, are 
related to sensed existent things: just as the concave mathematical 
curve is related to the “snubness” of the nose of Socrates. 
Aristotle’s frequent use of this example suggests that he was 
presumably pointing to a near-by bust in the Lyceum. In his 
view, such mathematical objects as curves are “abstractions” in 
discourse (logos) from existent substances or things. “When we
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think of mathematical objects, though they are not in fact 
separate from matter, we conceive them as separate.”19 So to 
his question, How is “nousing” separable? his answer is, It 
is separable, like the objects of mathematics, in logos.

This “unmixed” and “separable” character of nous and “nous
ing” was taken, in the Hellenistic commentators, and in the 
religious Aristotelianisms of the Middle Ages, especially in the 
Christian form, in Thomas Aquina?, for example, to mean, that 
nous is capable of independent existence: it is the immortal 
part of the human soul, and is hence capable of going to heaven 
or to hell. But such a view is clearly remote from Aristotle’s 
problem. He is concerned, not to show that the human “soul” 
is an independent “substance” that survives the death of the 
body; that is not his problem at all. He is concerned to show 
that nous, intellect, is a human function capable of knowing 
truth—of rising above the limitations of a particular animal 
organism to attain a direct intellectual vision, a theöria, of 
things as they are. The effort of the whole Christian tradition of 
Aristotelian interpretation has been to confuse these quite distinct 
problems.

Actual knowledge, then, is identical with the universals and 
forms, the intelligible structure, of the world, that is known. 
“Knowing” how heavy bodies gravitate toward the center of 
the earth, that is, knowing the “nature” of heavy bodies, is the 
same thing as having their nature in your intellect. But the 
bodies themselves are not there, their matter is absent. Neither 
intellect, nous, nor the nature of heavy bodies exists by itself. 
Only human organisms and the heavy bodies thus exist. In 
actual knowing, the universal, the nature, in nous, and in the 
heavy bodies, is the same. And when that universal is in nous, 
in intellect, it is in the image of the heavy bodies. “Knowing” 
includes both phantasia, “imagination,” the power of retaining 
sense images, phantasmata, and nous, the power of retaining 

^ De Anima III, ch. 7: 431b 15, 16.
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intelligible forms. “Knowing” is not the same thing as having' 
images—the Theaetetus is right! But knowing cannot dispense 
with such images: it is “never without images.”

This means that for Aristotle there can be no knowledge of 
the what or the why of things without sensing them, without at 
least having sensed them, without images, phantasmata, persist
ing in the phantasia: that is, there can be no knowledge without 
sense observation. This phantasia or imagination is a kind of 
motion generated by actual sensing: it is a physical occurrence. 
And sense images, phantasmata, are corporeal, not “mental.” 
Aristotle holds, that is, that there can be no knowing, no 
“nousing” of universals, without particular physical events in 
the body. This is the main point made by Pomponazzi in 1516, 
in insisting that intellect cannot for Aristotle exist “without” 
images, and hence cannot exist “without body.”

This dependence of all knowing on observation constitutes 
what can be called Aristotle’s “empiricism.” It is what distin
guished medieval “Aristotelianism” from medieval forms of 
Platonism: the position that intellect cannot know “immaterial 
substances,” completely “intelligible objects” or “pure forms,” 
but only the intelligible aspect of sensible objects, the intelligible 
forms of what can be observed in sense experience. For Aristotle, 
knowledge comes from observing the world and reflecting upon 
what can be observed, not, as the Platonists held, from an im
mediate inner “intuition” or intellectual vision of a supposed 
intelligible realm. The objects of knowledge, “intelligible forms” 
or universals, exist “in” sensible forms, in what is empirically 
sensed, i.e., in something particular and physical—even, as 
contrasted with the Platonists, the objects of mathematics. 
“Without sensation a man would not learn or understand any
thing : at the very time he is actually thinking he must be seeing 
a sense image.”20 There can be no “imageless thought.” It is 
surprising that, for a man so wedded to logos, to language, as

^ De Anima III, ch. 8: 432a 7-9.
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ideas, but does not reveal itself fully in them, and therefore 
remains itself inherently unknowable.

But as opposed to Thomas, Aristotle was not limiting knowl
edge. He had no knowledge of the Christian angels or the 
Christian God, and he came in his maturity to maintain that 
“pure forms” could not exist. And as opposed to Locke, he 
held that sensations are not an insurmountable barrier between 
the intellect and the world, but are rather the natural vehicle by 
which the intelligible structure of the world is brought into. 
nous, and made accessible to it: they furnish a vision, a kind 
of natural revelation of the world to intellect.

Hence Aristotle’s own “sensationalism” and “empiricism” did 
not lead to agnosticism. Rather, for him man is a rational ani
mal, that is, a living organism, an animal or empsychon, endowed 
with the power of thinking, and hence rational; and the world 
is a world that can be understood by nous. As “rational,” man 
can understand the universe; as “animal,” he is limited to that 
aspect of the universe which such an animal can experience 
through his senses. On the one hand, man can know of the world 
only what he can learn from “experience” with it: he is limited 
by the extent of his rational observation. In Aristotle, this was 
a protest against those “Platonists” who boasted of a direct and 
internal vision of truth. On the other hand, the world is intelligi
ble to a rational animal with the power of nous, for there is 
nothing in it that cannot enter into man’s experience of it. “Ex
perience” is the means whereby the intelligible aspect of the 
world and things is conveyed to the intellect, nous. Whatever 
exists has a “form” or “essence” by which it can be understood. 
Whatever occurs has a set of “reasons why” by which it can be 
rationally grasped. Whatever is experienced has a set of archai, 
in terms of which human thinking can find it intelligible. These 
“forms,” “reasons why,” and archai are made accessible to nous 
through experience, and man’s reflection on it. To find them is
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the aim of human knowledge: to advance from observation, from 
sense, to reasons why.

And it can be done! For though all knowledge must “come 
from” experience, it comes from a rational experience with an 
intelligible world. What experience conveys can be put into 
language, logos: it can be expressed in words, propositions, and 
demonstrations. And though man cannot say all that the world 
is, what he can say is truly said. The world has the power of 
being understood, and man’s understanding, his intellect, nous, 
is the operation of that cosmic power, the expression of the 
world’s intelligibility. In the act of knowing, the power of nous 
to understand, and the power of the world to be understood, 
receive a common fulfillment, a common operation. Human 
knowledge becomes one with what the world really is: the intel
lect, nous, becomes itself the intelligible structure of things.

3. What Ma\es Us Know?

Yet Aristotle recognizes certain difficulties. If nous is really so 
self-contained and insulated from everything else, as it must be 
if it is to know, “if nous is simple and unaffected and as Anax
agoras says has nothing in common with anything else, how will 
it think, if to think is to be acted upon?”22 If nous has really 
no form or nature of its own, how can nous know itself? Per
haps nous is in a sense already all objects of thought potentially, 
like the wax tablet. Aristotle had already stated, in contrasting 
“nousing” with sensing: “Actual sensing is always of particulars, 
while knowledge is of uni Versals; and these universal are, in 
a manner, in the rational psyche or nous itself. Hence it is in 
our power to think whenever we choose; but sensing is not in 
our power: for the presence of the sensed object is necessary.”23 
Why then do we not think all the time? Why do we not think

22 Di Anima III, ch. 4: 429b 23-25. 23 De Anima II, ch. 5: 417b 22-26.
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single “rational intellect” of all mankind in knowing. Averroes 
thus construes intellect, nous, not as a personal human activity, 
but as a kind of “realm of truth,” in which men “participate,” 
a realm which actualizes itself in men as knowledge, but not 
by men. This view strikes the student of modern philosophy as 
quite Spinozistic: that is, Spinoza is in many respects in the 
Averroistic tradition, or at least in the tradition common to 
Averroes and Maimonides, who held rather similar opinions 
on the unity of the intellect.

At this point Thomas Aquinas and the Christians appeared 
upon the scene, anxious to combat this Averroistic doctrine of 
the “unity of the intellect.” They were not pantheistic, but fairly 
humanistic in their emphasis; and they were greatly concerned 
with the individuality of particular souls. Thomas held that the 
“active intellect” is the highest “part” or function of the indi
vidual human rational soul, and that it requires no bodily organ. 
We are thus back with Theophrastos once more.

Finally, Pomponazzi and Zabarella, Italian Aristotelians of 
the beginning and end of the sixteenth century, of all professed 
Aristotelians probably the closest to the elusive “Aristotelian 
spirit,” held that intellect or nous is indissolubly united to the 
individual body in its existence, and perishes when the body 
perishes. But in its functioning it can rise above the body’s 
limitations. It needs sense images as its necessary materials, but 
in knowing nous lifts itself to universals, for a mortal intellect 
can nevertheless know eternal truth. It is in the act of knowing 
that nous is “separable and unaffected and unmixed,” but not 
in its existence. The human or passive intellect is mortal, and 
dies with the body. The active intellect is alone immortal, for 
it is the intelligibility of the universe itself, its intelligible 
structure. So to Aristode’s question, What makes us know? 
Zabarella answers, It is truth itself, the logical structure of the 
world, joined to images as their “intelligible form.”

The difficulty is that Aristotle’s meaning cannot be found in



their own bootstraps, and to become at once more self-contained 
and more self-sufficient, and more universal, more unlimited, 
more penetrating, than anything connected with a particular 
animal organism has any right to be. The human mind is 
“unmixed with,” “unaffected by,” “separable from” its bodily 
conditions: it does seem to be in some sense “free” to seize on 
truth. Yet—we could not think at all if the world were not 
thinkable, if it had no intelligible structure, if it were not, 
in some sense, the embodiment of “reason,” of logos—if it 
were not what can be aptly called a “realm of mind.”27 The 
hardheaded Spinoza, a consistent naturalist, displays the same 
“Platonism”: “Man thinks, therefore God is.” That is, the world 
is an intelligible system or order, a “realm” of reason and mind. 
And when we think, in spite of all our limitations, in spite of 
all the “perturbations” of our individual human minds, it is 
more than just we men thinking. It is more than just particular 
animal organisms doing something by themselves. It is the 
actualization of that system and order, of that “greater and 
cosmic nous" as Anaxagoras calls it.

Thinking and knowing is the “thought” embodied there in 
the world, “potentially,” Aristotle would say, being actually 
thought by us mortals. It is the world reason or nous flowering 
in our human knowing. The farther you push the human mind, 
as Aristotle does, to “pure potentiality,” to the power to know 
all truth, the closer you come to “pure actuality,” to that perfect 
truth itself.

In other words, Aristotle seems to be saying something very 
much like what Spinoza said. The human mind can free itself, 
is “separable from,” choristos, determination by the mere play 
of the mechanical actions of the body, to be determined by the 
“reason” of the world-system—by the “nous that makes all 
things,” by embodied truth.

It is a metaphor, perhaps, in both cases. But it is a Platonic
27See F. J. E. Woodbridge, The Realm of Mind (New York, 1926).
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metaphor into which all the great “Knowers”—those who make 
sheer knowing their aim—seem to fall in the end. It is a metaphor 
that points to facts. The “active intellect” is clearly a Platonic 
myth, like the very similar Platonic myth of Book Lambda of 
the Metaphysics. It is clothed in the language of Platonic myth, 
the “likely language” of the Timaeus, not in the normal Aris
totelian language of exact statement. Such language always points 
to human experience; and if taken too literally always turns 
out to be nonsense. But it expresses the “Platonism” in which 
all sincere naturalisms—like Aristotle’s—seem to culminate.

The implication of the myth, the point of the metaphor, is 
that thinking is not something alien to the universe. “Mind” 
is not a kind of cosmic accident. It is rather a natural and 
inevitable development in a universe with the character ours 
displays, reaching its “highest” actualization in the minds of 
men.

In conclusion, it is worth stating the significance of Aristotle’s 
functional approach to knowing. He treats knowing as a 
function of the human organism responding to its environment, 
as a way of dealing with its world, a way of functioning in a 
context. He treats it as a natural process: there is no gulf 
between “mind” and the rest of nature. Mind is an intelligible 
interaction between a knowing organism and a knowable 
world. There is no problem of “How knowledge is possible, and 
why it isn’t.” For Aristotle, “knowing” is not a problem to be 
solved, but a natural process to be described and analyzed. In 
the light of our experience of many other approaches to the 
construing of the fact of knowledge, the approach of Aristotle, 
it is here submitted, is the only sensible and intelligible, the 
only fruitful attitude.

Indeed, any construing of the fact of “knowledge,” whether 
Kantian, Hegelian, Deweyan, Positivistic, or any other, seems to 
be consistent and fruitful, and to avoid the impasses of barren
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self-contradiction, and insoluble and meaningless problems, only 
when it proceeds from the Aristotelian approach, and pushes 
Aristotle’s own analyses farther, as in the light of our scientific 
knowledge they must be pushed farther today—only, that is, in 
the measure that it is conducted upon an Aristotelian basis.

Indeed, in some respects Aristotle’s functional and contextual 
behaviorism seems to be superior to our own biological and 
mechanistic behaviorism, because it views human experience, not 
as the interaction between a “merely” biological organism and 
a wholly illogical world, but as a co-operation between an 
intelligent biological organism and an intelligible world.
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aim and view of his inquiry Aristotle states in Books Alpha, 
Epsilon, and Kappa, and also in Book Lambda, which seems to 
be a single lecture, written independently, and summarizing the 
views Aristotle held at the time. It is stated also in Physics II, 
ch. 2.

But this theology of the Unmoved Mover, the expression of 
Aristotle’s early Platonistic faith, was gradually pushed into the 
background. There are preserved in the collection several dif
ferent layers of criticism of the “Platonists.” In Book Alpha, in 
chapters 9 and 10 of Book Mu, and in Book Nu, there is a 
criticism of Speusippos. In Mu, chapters 1-8, the object of criti
cism is Xenocrates. Aristotle developed more and more interest 
in the experienced, sensed world. He was gradually becoming con
vinced that all things, and especially concrete sense objects in 
their motions, are intelligible. Hence for him the science that 
we have come to call “metaphysics” ceased to be the “science of 
Divine Things,” “Theology,” and came to be rather the “science 
of any existent, as existent,” “First Philosophy.” Books Zeta and 
Eta, and also Book Theta, were apparently written as independ
ent lectures, with no connection with the earlier lectures. The 
editor Andronikos of Rhodes interpolated them and made them 
central in the collection as we have had it ever since.

They contain an analysis of the fundamental characteristics 
any existent thing must possess, if it is to be and to be known, 
a set of ultimate distinctions to be used in making any existential 
subject matter intelligible, including the activities of animate 
beings, ta empsycha, and of rational animate beings, men: living 
and knowing. What we know as the science of “metaphysics” 
thus starts for Aristotle as “Theology,” the science of Divine 
Things, but becomes for him “First Philosophy,” the science 
of any existent as existent, what is involved in “being” anything 
whatsoever. This science emerges as the Aristotelian counter
part of mathematics in our own body of sciences. It can be said 
that mathematics and mathematical logic are the “metaphysics,”

IO9
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sented as growing out of the problem of non-being raised by 
Parmenides and his Eleatic followers.3

To this generalized question, Aristotle finds we can give two 
kinds of answer:

1) “To be” anything means “to be something that can be stated 
in discourse.” It means, to be something of which we can ask the 
question, “What is it?” ti esti? and get the answer, “It is thus 
and so”—of which we can state “what it is,” its ti esti. In this 
sense, anything that is, any ousia, is anything that can be talked 
about, any subject of discourse.

2) “To be” anything, in the world of natural processes, means 
“to be something that comes into being and passes away,” some
thing that is subject to change, that persists throughout a de
terminate change. In this sense, anything that is, any ousia, is 
anything that is what it is as the result of a process, a \inesis. 
It is any outcome of a process, the full functioning or energeia 
of powers.

Both these simple answers demand further specification and 
some qualification. The second represents Aristotle’s view when 
he is thinking primarily of ousiai in the encountered, sublunar 
realm of change. When he attempts, as he often does, to extend 
his analysis of what is involved in the outcome or full function
ing of “natural” processes so that it will apply also to the unchang
ing stars, he faces the difficulties created by his disruption of the 
universe into two realms, and has to modify and enlarge the 
meaning of his concepts. Ousia as the outcome of a process of 
change is then generalized into ousia as activity, energeia.

These two kinds of answer to the question, What does it mean 
to be? reflect Aristotle’s double interest, in talking, logos, and 
in natural processes, fyneseis. And when he goes on to examine 
what is involved in “being” anything, in these two senses, he is 
led to formulate two sets of distinctions: the one set appropriate

8 Sophist 243 C ff.
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in the beginning, or a substance has disappeared completely. 
Thus it is clear, Aristotle’s pattern of motion and change is a 
pattern of novelty that emerges in process.

And it is also significant that the first question is discussed in 
general terms, in terms of a logos, a discourse, isolated from any 
particular context. But Aristotle’s formal analysis always arrives 
at the point where further questions cannot be answered in that 
isolation. Then, he always resorts to the second question: to a 
specific context in the generation of existent things, in some 
particular process of nature or art.

This procedure followed by Aristotle suggests that while dis
course can be analyzed in isolation, “formally,” up to a certain 
point, and certain fundamental distinctions thus brought to light, 
these distinctions can never be understood, concretely, apart 
from some specific subject matter. That is, the distinctions made 
in discourse are relative to a definite functional context, they 
are not understood when “isolated” from all contexts, when 
taken as just given, “absolutely” or haplös. For example, what a 
thing can be said to be, its “form,” and what is “essential to” 
and what is “incidental to” being that kind of thing, cannot be 
determined in discourse alone. Such questions take one to the 
context of some specific inquiry into some particular process of 
nature or of art. This methodological procedure can be stated 
generally: the ousia expressed in statement leads beyond state
ment to the ousia encountered in its natural operations. Start
ing with the things that are said, ta legomena, what things can 
be said to be, we are led to ta onta, to things themselves.

Nota bene: For Aristotle all existence is “determinate” and 
“individual,” and is hence plural: existence forms a many of 
things and processes, ousiai and \ineseis. This he takes for granted 
from common usage: “to be” means “to be some thing,” an ousia. 
The question he is examining is, in what sense can other types 
of being than particular things be also said to be “things” or 
ousiai? Aristotle states his general principle: “To be separate

“3
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anti\eimena), he must also investigate plurality. Sameness and 
otherness, similarity and dissimilarity, equality and inequality, 
identity and difference are some of the polar concepts set forth: 
metaphysics must examine all the various ways in which they 
are said.

For just as number taken as number has its own peculiar modifica
tions (idia pathe), such as oddness and evenness, commensurability 
and equality, excess and defect, and these things are inherent in 
numbers both considered in themselves and in relation to other mem
bers, ... so being taken as being has certain peculiar modifications 
of its own, and it is about these that it is the function of the first 
philosopher to discover the truth.6

Does it belong to the first philosopher to study the axioms of 
mathematics and of substance, taken for granted without ques
tion in the special sciences? Yes, for they apply to all existing 
things: “But since there is some one higher than the physi\os, 
the natural philosopher, since nature is only one genus of being, 
the investigation of these axioms will belong to him whose in
vestigation is most inclusive and concerns primary being. Physics 
is a kind of wisdom, but not primary.” 7 First Philosophy will also 
examine the archai of the syllogism itself, of analytics or logic. 
The first philosopher will thus examine the most certain arche 
of all, about which we cannot be mistaken, the Law of Contradic- 

„tioru«,
In conducting all these examinations, the first philosopher will 

distinguish carefully the various ways in which these concepts 
and distinctions are said: for this procedure, Book Delta, Aris
totle’s philosophical lexicon, is exemplary. In considering the 
truth of axioms, he can employ only what Aristotle has dis
tinguished as dialectic: he can develop the consequences of deny
ing them.

His treatment of the Law of Contradiction is a case in point.
* 'Metaphysics Gamma, ch. 2: 1004b 11-17.
’’Metaphysics Gamma, ch. 3: 1005a 34-ioo5b 2.
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Heraclitus is supposed to have denied it—“but what a man says 
does not necessarily represent what he believes,” Aristotle skep
tically remarks.
All men who are demonstrating anything refer back to this as an 
ultimate belief; for it is by nature the arche of all other axioms as 
well. . . . Some indeed demand to have the law demonstrated, but 
this is because they lack education. . . . For it is quite impossible 
to prove everything and of no arche is this more true. ... In the 
case of this law we can demonstrate the impossibility of denying 
it by refutation, if only our opponent makes some statement. If he 
makes none, it is absurd to seek for an argument against one who 
has no arguments of his own about anything; for such a person is 
really no better than a vegetable.8

That is, he has literally no sense, no “sensitive life.” Aristotle’s 
dialectical refutation establishes the Law of Contradiction as the 
condition of intelligible discourse.
If it be said that “man” has an infinite number of meanings, obvi
ously there can be no discourse; for not to have one meaning is 
to have no meaning, and if words have no meaning there is an end 
of discourse with others, and even, stricdy speaking, with oneself; 
because it is impossible to think of anything if we do not think of one 
thing.9

n6

2. Ousia as a Subject of Discourse

Being, to on, is said in many ways, as is set forth in detail in the 
Categories. Now of all these senses which the term “being” has, 
it is clear that “first being is the ‘what’ (to ti estin) which de
notes the ousia, and all other things are said to ‘be’ because they 
are either quantities or qualities or affections or some other such 
thing, of such a being.” 10 For when we describe the quality of 
a particular thing, we say that it is good or bad, and not five feet

a Metaphysics Gamma, ch. 3: 1005b 23-10063 18.
* Metaphysics Gamma, ch. 4: 1006b 6-10.
10 Metaphysics Zeta, ch. 1: 1028a 14-20.
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character, that intelligible structure, is just what discourse can 
express and state. Whatever is can be known. There is nothing 
that is unknowable. But knowledge is of and about something 
that is not itself knowledge, it is of ta onta, the things that are; 
though what ta onta are is precisely what nous grasps in its 
knowing: their ti esti, their “what,” their “form” or “essence,” 
their knowable aspect.

Aristotle’s careful distinctions so painstakingly—and so pain
fully—worked out in Books Zeta and Eta were necessary to clarify 
the confusions about talking and its relations to what is talked 
about into which several generations of Greek garrulity seem to 
have gotten the Greeks. They are still pertinent today: they could, 
for example, have saved F. H. Bradley several decades of a futile 
attempt to get literally everything into words.

3. Ousia as the Outcome of a Process

What is involved in ousia as something that changes, that is the 
outcome of a process? What is involved in the classroom table 
that was once part of a tree, and that will end in a bonfire? 
Change in the most general sense, becoming, metabole, and proc
ess, “movement” or \inesis, is a fundamental fact of our experi
enced world, the world “we see.” “Only a vegetable would try to 
deny it,” Aristotle remarks rather scornfully of the Eleatics. How 
is this fact to be expressed, understood, and made intelligible? 
Things, ousiai, are always changing into something else. Mate
rials are always taking on new forms. “This such’s” are always 
becoming “other such’s.” Of things taken as undergoing such 
change, as subjects of processes, \ineseis, we can ask four differ
ent kinds of questions, and get four different kinds of answer, 
four kinds of aitia. Aition means literally the answer or response 
to a question; it meant in Greek what could be held “answerable” 
or “responsible” in a law court. Aristotle’s four aitia are the four 
different factors “responsible” for a process, the four “necessary



FIRST PHILOSOPHY

conditions” of any process, four dioti’s or “reasons why,” four 
“wherefores.” Since Cicero translated them into Latin as the four 
causae, they have been known in the Western tradition as the 
“four causes.”

1) What is it? tiesti? to ti esti The What Formal Cause
2) Out of what exhou? to ex hoi, The From What Material Cause

is it made?
3) By what agent? hypo tinos? to hypo tinos The By What Efficient Cause
4) For what end? hou heneka? to hou hene\a The For What Final Cause

Thus we can ask, What is it? It is a flag. Out of what is it made? 
Bunting. By what was it made? The firm of Rosenkranz and 
Guildenstern. For what was it made? To serve as a patriotic sym
bol.

These are four kinds of reason, four kinds of answer, four nec
essary conditions—necessary for understanding the process: we 
need to know all four if we are to find it intelligible. Only one of 
the four, the By What, the agent, the efficient cause, is a “cause” 
in the popular sense today—if ‘ cause” have any clear meaning in 
our ordinary language. The unfortunate neglect of the other 
three has been due to the dominance of mechanical thinking 
since the day of Newton, complicated by the popular heritage of 
Hume and John Stuart Mill. It is worth noting, incidentally, that 
the empiricist notion of causation as constant succession, of 
“cause” as the invariable antecedent of its effect, is wholly lacking 
in Aristotle. Cause and effect are always for him simultaneous, 
hama.

All four are factors discoverable in any process. Every process 
or \mesis is something being made out of some material by some 
agent or mechanism for some end. This is obvious in processes 
that take place “by art,” apo technes, in human production. But 
in natural production, processes that take place “by nature,” 
physei, or in accordance with nature,” \ata physin, the situation 
seems different. And such processes are significantly different. In 
the first place, in them there is no intelligent maker x>r craftsman.' 
Secondly, in them there is no “purpose,” no consciously foreseen
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end. Aristotle’s “For What,” to hou hene\a, is “end,” telos, or 
“final cause”; it is incorrect and very misleading to translate it 
as “purpose,” which in English means “foresight” and “intention.” 
For Aristotle, human purposes do display foresight and intention,, 
and they do form one subdivision of ‘ final causes or ends. But 
whatever may have happened later in the religious adaptations of 
Aristotelian thought in the Middle Ages, when the operations of 
nature were identified with the Divine Providence, Aristotle 
himself finds such “purposes” and “intentions” only in the proc
esses by art, in human production. For Aristotle, there are no 
purposes in the world outside human actions and makings. Final 
causeSjjta[<?, are for him a much broader class than the subclass of 
“purposes.” That broad class includes not only human purposes, 
but also all natural ends and outcomes in the processes that take 

place by nature.
For although for Aristotle nature, apart from human arts, ex

hibits no discoverable purposes, it does exhibit natural ends or 
tele. Nature is the scene of productive enterprises, that are not to 
be understood as mere mixings and unmixings of elements. 
Events do not merely “happen,” they have consequences, they 
achieve results, they exhibit a pattern of reaching outcomes that 
is repeated over and over again, that is “always or for the most 
part.” Clouds form, rain falls, seeds sprout, plants grow, with a 
structure of natural teleology, a fixed order of stages of develop
ment. Nature is indisputably teleological; its processes are full 
of ends, tele, that are achieved, of conclusions that are reached 
over and over. Only in human life are these ends and conclusions 
consciously intended, only in men are purposes found. For Aris
totle, even God has no purpose, only man!

In a genuine sense, nature is. a~“life,” and not a mere mixing 
and unmixing of elements, as was held by Empedocles, Democri
tus, and the atomists. In sharp contrast to Plato, Aristotle took 
these atomists very seriously, for they were real physihpi, genuine 
students of natural processes. He directs his main efforts to sup-
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plement their correct but incomplete analysis. For nature, to be 
sure, is a mixing and unmixing of elements. But it is a mixing 
and unmixing that reaches outcomes and ends; and natural proc
esses are not adequately understood unless these outcomes and 
ends are understood.

We ask, for example, “What is an egg?” Democritus can tell 
us, it is a chemical process. But it is clearly not a “mere” chem
ical process: it is a chemical process that grows into a chicken. We 
can go back, find the elements out of which the egg is made up, 
either Aristotle’s elements or our own, we can find the material 
of the egg, its From What. We can find the hen and her repro
ductive system, the cock and his, we can find the agents that gen
erated the egg, the efficient cause of the egg, the “By What.” Both 
material and agent are necessary and important. But we clearly 
do not understand what an egg really is, unless we recognize the 
egg as a possible chicken. So to the old question, which comes 
first, the chicken or the egg? Aristotle has a clear answer: the 
chicken comes first—in understanding eggs, the chicken that is to 
be.

Aristotle’s viewpoint and approach are, as we often say, biolog
ical, rather than “merely” mechanical. They spring out of the 
lexperience of the biologist that Aristotle was. He takes biological 
examples, living processes, as revealing most fully and clearly 
what natural processes are like. He analyzes the behavior of eggs, 
not of billiard balls. He seems to have spent much time with the 
chickens, while the seventeenth-century founders of modern dy
namics seem to have spent their lives, like Pascal, at the billiard 
and the gaming table.

But Aristotle expands his essentially biological approach into a 
generalized functional conception and analysis for understanding 
any natural process. He takes motion in place—the billiard ball 
behavior from which modern dynamics started—as a limiting in
stance of more complex “motions” or processes. In this respect, 
his procedure is not without analogy to that of our own physics,
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which has likewise passed beyond billiard balls and the motions 
of masses to the more complex processes of the field of radiation. 
Aristotle puts the emphasis, not on beginnings, but on outcomes, 
not on initiating efficient causes, or By Whats, but on results 
achieved, ends, For Whats. For him, real understanding of proc
esses comes not primarily from past efficient causes, but from 
present and future activities and operations. Our own physics is 
likewise subordinating efficient causes to formal or mathematical 

causes and to operations.
For Aristotle, the world is a great spectacle and panorama o 

processes, of things with powers, dynameis, putting those powers 
to work, energeia—m Latin, into “operation”-passing from the 
mere power to the working, the operation of that power, from 
potentiality to actuality. Everything in the world has the power 
to operate in a distinctive, characteristic way, the way of the kind 
of thing it is. And everything has also a drive, an impulse, a 
tendency—Aristotle calls it a horme—to put its powers into opera
tion, a horme “implanted” in each thing to become the kind of 
thing it can become. The verb, oregeten, for this impulse or drive 
is often translated “strives”: acorns “strive” to become oak trees 
eggs “strive” to become chickens, heavy bodies “strive” to reach 
the center of the earth. Occasionally Aristotle even says, the stone 
“strives” to become a doorstep. With reservations as to the door
step, this is true. Types do persist, and acorns never do become 

pine trees or elephants.
This Aristotelian horme was translated in the seventeenth cen

tury as “conatus,” l^Sdeavor.” It is the counterpart in Aristotle’s 
vision of the world of the “inertia” of seventeenth-century me
chanics. The major difference is that inertia is a conatus sese 
.conservandi, an endeavor to remain in the same state; while Aris
totle’s horme is an endeavor to become different, to fulfill all a 
thing’s powers. This is fundamental in Aristotle’s vision of the 
world: nature is “dynamic,” the scene of fruitful productivity. 
This horme appears in animals as desire, orexis (in Latin, appe-
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titus) in response to the stimulus of the desired, to ore\ton; and 
in rational animals, in men, as the distinctive power all men 
“strive” to realize, the desire to know. Book Alpha opens with 
the sentence, “All men by nature desire to know.” The funda
mental drive in mankind is to set its distinctive power of nou$ 
in operation, and thus to become the kind of thing truly which 
men alone can become, “knowers.” Thus man fits into the 
panorama.

Hence, the world being this great complex of processes, each 
directed toward its own distinctive end, and each having a drive 
implanted to realize that end, to understand any process we need 
to find out its end, the results, the outcome it achieves. To under
stand man, for instance, we need to find, not merely impulses, 
reflexes, habits, but what man can do, his powers and possibilities, 
his end: the good life, living well. And to understand the world 
as a whole, we need to find what it can do. For man, this means 
that we need to find how it can make living, moral action, and 
knowledge possible.

What “makes” all these processes happen? What they do? their 
ends, their possibilities, their powers, their outcomes? the good 
each achieves? Not at all! If potentiality, the power to do some
thing, were itself an efficient cause, says Aristotle, if it were an 
agent, a By What, then everything that can happen would have 
happened already. For Aristotle, the only agent is motion, ulti
mately, the eternal motions of the heavens acting on the earth. 
Aristotle himself is a naturalist, not an idealist, though he was so 
taken in the Middle Ages. For Aristotle, ends, final causes, out
comes are fundamental in understanding processes; but they never 
“do” anything. Ends do not act or operate, they are never efficient 
causes. Only motion can “do” anything, or “make” anything take 
place.

The world is a great complex of processes, which can be 
ordered roughly into a kind of loose hierarchy, in terms of man’s 
distinctive function of knowing. We can arrive at “higher” or
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more inclusive processes, on which more and more lower proc
esses depend, until we come ultimately to the eternal circuiar mo
tions of the heavens, which in the last analysis make the whole 
cosmic panorama of processes endlessly unroll.

It is to be noted that for Aristotle the world is not a process of 
processes, it is not an “evolution.” Aristotle is not thoroughgoing 
enough, he does not exhibit enough “natural teleology m is 
conception of the world, to satisfy our own present-day evolu
tionary thinking. Far from being too much of a teleologist to a 
post-Darwinian Aristotle does not seem to have been enough of a

teleologist.

4. Ousia as Activity
So far we have been considering an ousia as the outcome of a 
process of change, as the operation or functioning of the powers 
of certain materials. By far the greater part of Aristotle s examples 
are drawn either from natural processes or from the processes o 
human art. But in the world that Aristotle can see t ere are 
clearly existences that do not appear to change, like the stars. Nor 
in the ordinary sense is a star the outcome of a process; its only 
motion is motion in place. Are not such unchanging existences 
also ousiai? And how about those existences that are in a sense 
functionings, but seem to call for no antecedent powers, no pas
sage to their functioning? The Unmoved Mover is clearly de
scribed as such an ousia. And even psyche, life, is on occasion

called an ousia. .
In Book Thempj.ihe Metaphysics Aristotle attempts to give

complete 'generality to the distinction he has arrived at in the 
analysis of motion or process. He pushes the meaning of energeta, 
which for him begins as the operation or functioning of powers 
(dynameis) in a process of change, to apply to those cases in 
which there is no process of change. The distinction that arises in 
the physical world between what things actually are and what
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they can become, is adapted to those things that always are what 
they can become, and hence strictly speaking exhibit no change 
or motion. Such ousiai are not “outcomes of processes,” they are 
just “outcomes.” They are energeiai, activities or functionings. 
And the most general notion of ousia, that will apply to and in
clude all cases, will thus be energeia or “activity.”

Aristotle points out that the primary meaning of energeia ap
plies to motion or process; the other meanings are derived from 
this one. “The word energeia, which is associated with the word 
entelecheia, has been transferred to other things from motions, 
to which it is especially applicable. For motion above all things 
seems to be energeia. 20 In this derived sense sitting, or even just 
being, though they are not changes or motions, are called “activ
ities,” energeiai.

Aristotle explains this extension of the meaning of the term 
“activity.”

The actual is to the potential as a man building is to a man who can 
build, as waking to sleeping, as one who is seeing to one who pos
sesses sight but has his eyes closed, as that which has been separated 
out of the matter is to the matter, and as the accomplished to the 
unaccomplished. To one of the terms in each case let us assign opera
tion or functioning (energeia), to the other power (dynamis). Not 
all things are said to be functioning in the same way, but only by 
analogy: as that is in that or to that, so this is in this or to this. For 
some are as motion is to power, others as ousia is to some matter.21

Thus in the last sentence ousia is to matter as activity (ener- 
gem), even when that activity is not strictly the outcome of a 
motion or process of change, but is only the functioning—per
haps, as in the case of the stars, the eternal and unchanging func
tioning—of the powers of that matter.

Aristotle goes on to distinguish between two kinds of activities,
m Metaphysics Theta, ch. 5: 1047a 30-32. In this section, the author is 

greatly indebted to the thorough doctoral thesis of Emerson Buchanan, Aristo
tle’s Theory of Being (1959), ch. 6, “Being as Activity.”

Metaphysics Theta, ch. 6: 1048b 4-9.
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those which do not have their end or goal in themselves and those 
which do, that is, those which are directed toward an external end 
and those which are their own end. Thus reducing is undertaken 
not for its own sake but in order to become slender. As long as 
the motion or process of reducing is going on, the end has not 
been reached. In contrast, there are activities like seeing, thinking, 
living, and living well. As Aristotle puts it, in them.a man at 
the same time sees and has seen, thinks and has thought, lives 
and has lived. The first sort of activity is motion; it is not an end 
in itself, but is “without end” (aides). The second sort of ac
tivity is its own end; it is self-contained and aims at no external 
work or product. In a literal sense, activities of this latter type 
can be designated by the portmanteau word, “cntelcchy” (entel
echeia) : they have their end in themselves. “Entelechy” is made 
up of the three elements, en, in; telos, end; and echein, to have..

Thus there is one kind of activity that is a process of change, 
resulting in a further product: the functioning of the power to- 
build a house results not only in the building, but also in the 
house, and the house as an ousia is the outcome of the process of 
building. But there is also a second kind of activity that is not 
strictly a process, motion or change, in which there is no further 
external product beyond the exercise or functioning of the power 
itself. The functioning is itself the end, as seeing is the end of the 
power of seeing, or vision. Such an activity is in the most precise 
sense an “entelechy,” a complete, self-inclosed functioning, a “con
summation.” From the notion of juch^jqjamM^ 
ished all the temporal sense of motion, change, or process. There 
hS; vanished also all sense of relatedness to a further objective. 
Where the product is an outcome beyond the functioning itself, 
the activity is located by Aristotle in that which is being acted 
upon: building is in that which is being built, cutting is in the 
tree, and in general, as we have seen, motion is in that which is 
being moved, not in the mover. But in the second kind of activity, 
both goal and activity are in the actor: seeing is in the seer, think-
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mg in the thinker, living and living well in the psyche. “So that,” 
Aristotle concludes this discussion, “it is evident that the ousia 
and the form are energeia, activity.” 22 

Aristotle has thus achieved the generality he has been seeking. 
He has pushed further his usual notion that ousia is energeia in 
the primary sense of being the outcome of a motion or process, 
an activity which is the fulfillment of the powers of motion. He 
has arrived at the more basic conception that ousia is an activity 
which is in its own right a fulfillment or consummation, with no 
necessary reference to motion, process, or powers to change. In 
this most generalized sense, what can be said to be, ousia, is ac
tivity. This is the point Aristotle finally reaches when he univer
salizes what we have here been distinguishing as his second or 
functional analysis of what it means to be, or to be an ousia. “Ac
tivity (energeia) is the thing’s being there otherwise than poten
tially, or as a power.” 23

Ousia as activity will apply to those cases which are not strictly 
the outcome of a process. In this sense, those eternal activities 
that are the stars are ousiai. The “pure activity” that is found to 
characterize the Unmoved Mover can be said to be an ousia. And 
in the realm of natural processes the psyche or life of a living 
being, as the complete functioning or consummation, the entel
echy of that living being’s powers, the comprehensive activity 
for the sake of which it exists, can likewise be identified as an 
ousia.

How does Aristotle’s conclusion, that being is activity, com
pare with Plato’s? We have seen that Aristotle’s First Philosophy 
seems to take its start from the question raised in the Sophist, 
What does it mean to be anything? During the course of the 
discussion in that dialogue, the most general definition of being 
suggestecl is that being is power, dynamis—the power either to act 
on or be acted on by something else.24 Aristotle seems to be recon- 

^ Metaphysics Theta, ch. 6: 1050b 1.
’»Metaphysics Theta, ch. 6: 1048a 30. u Sophist 247 D-E.

FIRST PHILOSOPHY 133

structing this dynamic conception of being. Being is not some
thing static: Plato is right. But being is not power, dynamis, it is 
activity, energeia. Ultimately it is the kind of activity that has its 
end in itself and needs nothing else to act upon. It is difficult, 
especially in the light of the arguments for the priority of activity 
in Book Theta, chapter 8, not to think that Aristotle has this sug
gestion of the Sophist in mind, and that in his own conclusion 
he is correcting and reformulating Plato’s dynamic conception of 

being.
In generalizing the notion of ousia which serves him well in 

the analysis of natural changes—ousia as the outcome of a process, 
the full functioning of the determinate powers involved in a 
change—into the conception of ousia as activity, a conception that 
would apply also to the unchanging and eternal, Aristotle persists 
in rejecting any purely static conception of being, of what is. Even 
in those cases in which no change or motion seemed to him to be 
involved, even in those elements in his thought which are usually 
judged to be reminiscent of “Platonic” conceptions, being, what 
is, ousia, is still a doing and an acting, an activity and a function
ing. In his First Philosophy Aristotle extended and universalized 
but did not desert the dynamism of his analysis of the world of 
natural processes, the functionalism of his physics.

5. The Arche of Motion Itself

It is change, metabole, and motion, \inesis, that make every 
process happen. The only agent, the only ‘ cause, in the conven
tional modern sense, the only efficient cause, is motion. How are 
we to understand this fundamental fact of motion itself?

This does not mean that we are asking the question, What is 
the “cause” of motion? Motion has no efficient cause. Nothing 
“makes” motion in general take place. Motion in general is un
caused and eternal. Each particular motion is “caused,” “made to 
occur,” by another particular motion. And no matter how far
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back m time we may go, we never find any motion not itself 
caused by a previous motion. Efficient causes, like material 

causes, must form an endless chain.
Motion in general has no efficient cause. But if it is to be intel

ligible, motion must have a “reason why,” a dioti. To understand 
motion in general, we must find and know the “reason why” 
there is motion at all. This does not mean what “caused” motion, 
for nothing ever “caused” it, but rather, what it does, the function 
it performs, its excuse for being.

There was never a time when motion “began”; motion, like 
time itself, never had a beginning—Aristotle specifically denies 
any creation of motion. Men beget sons, those sons grow to man
hood and beget further sons in turn, in a continuous unending 
chain, with neither beginning nor end. If we ask, what causes 
or produces the begetting? the answer is, a man: a man is the 
only cause of begetting, some man is the cause of every particular 
begetting. But if we ask, Why do men beget sons? Why does this 
endless chain of begettings take place, involving agents or causes, 
physical materials, and the preservation of types? the answer to 
this question is not, some man; it is not in terms of production, 
of efficient causes such considerations are clearly irrelevant. We 
ask, Why do men beget sons? It is irrelevant to answer with the 
perfectly true fact, that men, and only men, do beget sons. What
is the “reason why”? How are we to understand the fact of mo
tion itself?

How are we to understand the fact that it is motion, and only 
motion, that “causes” motion, world without end? The answer to 
this question will be a principle of intelligibility: it will be the 
arche of motion. In our own physics, motion is understood in 
terms of the “laws of motion,” Newtonian or Einsteinian. Aris
totle s answer, the Unmoved Mover, is just such an answer to 
just such a question: it is the Aristotelian counterpart of New
ton’s principia mathematica of motion, the laws of motion of the 
science of dynamics.
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The Unmoved Mover has nothing whatever to do with any 
“creator” of motion, any “beginner” or “initiator” of motion— 
with any “first cause” in any temporal sense of “first.” It is a 
logical explanation, not a physical cause, a natural law, not a 
force. It renders the great world-complex of natural processes 
intelligible, it does not “make” those processes occur, any more 
than a natural law “makes” anything happen. It is an arche, a 
principle of intelligibility, a “reason why.”

In modern dynamics, the arche of motion is its mathematical 
structure or formula, its formal cause or reason why, the factor 
expressing its formal or mathematical relations. For Aristotle, the 
arche of motion is its final cause or reason why, the factor express
ing what it is directed toward, the fullest expression of what it 
can do. Now since for Aristotle what a thing can do is identical 
with what it fundamentally is, since its fullest functioning, its cul
minating activity, its entelechy, is its intelligible structure, the 
final cause and the formal cause of a process are in the last analy
sis identical. The Unmoved Mover is hence both the final and the 
formal cause of motion.

Final causes and formal causes are alike also, in that in both no 
infinite regress is possible, or else they would not be archai, gen
uine “beginnings” of understanding: while both material and 
efficient causes not only can, but must form an infinite series, with 
no temporal starting point or “beginning.” For Aristotle there is 
a “first efficient cause” only in the nontemporal sense that the 
circular motions of the outermost heavenly sphere, the round and 
round business in the sky, is the ultimate spring, as it were, of 
the great cosmic clockwork. With regard to efficient causes Aris
totle is a thoroughgoing mechanist: there must always be direct 
physical contact between what is acting and what is being acted 
upon—there can be no action at a distance.

The Unmoved Mover belongs, strictly speaking, to physics and 
astronomy, not to First Philosophy at all. The fullest treatment 
is to be found in Books VII and VIII of the Physics.^ Book

*
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Lambda thus has no real place in Aristotle’s metaphysics, taken 
as his mature First Philosophy. It does not even belong to “theol
ogy” in any religious sense: it is not for Aristotle the arche of 
religion. That is, the Unmoved Mover is not to be identified with 
“God,” in any Moslem, Jewish, or Christian sense: it has nothing 
to do with the God of Moses and the Prophets, or with the God 
of Jesus or of the Church—to say nothing of the God of Moham
med. It is not the “creator” of anything, for the world, is eternal, 
and motion and time are eternal. It is not even the eternal “sus- 
tainer” of the world, in a Neoplatonic sense: for to Aristotle, the 
world does not need to be sustained, it needs rather to be ex
plained and understood. The Unmoved Mover exercises no provi
dence, it has no “will” and no “purpose.” It does not “know” the 
world: it does not “know” anything, any more than the laws of 
nature can be said to “know” anything. It is not “intelligent,” as 
man has the power of intelligence; it does not “think,” as man 
can be said to think at times. It can be called nous or intellect 
only in the sense in which Spinoza’s Order of Nature or Sub
stance can be said to be “intellect.” And Aristotle could even say, 
with Spinoza—with some exaggeration in both cases—that there 
is no more in common between this Cosmic 'Naus and human 
nous than there is between the Dog, the constellation in the heav
ens, and the dog, the animal that barks. It is an intelligible struc
ture or order, a principle of intelligibility. Hence Avicenna, 
Maimonides, Thomas Aquinas, and the rest, in identifying the 
Unmoved Mover of Aristotle with the “God” of the religious tra
ditions, were, like all rational or natural theologians, indulging in 
double talk. The technical theological term is, they were speaking 
not univocally but “equivocally”—they were equivocating.

The clearest indication of the irrelevance of the Unmoved 
Mover to later religious concerns is to be found in the fact that 
when Callippus, the astronomer, showed that the motions of the 
heavenly bodies were independent, and not to be explained by a
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single arche, but required rather a number of independent archai 
for their understanding, Aristotle inserted chapter 8 into Book 
Lambda. There are really fifty-five Unmoved Movers, because 
there are fifty-five independent heavenly motions to be explained. 
There must be fifty-five separate cosmological postulates, or 
archai, as an empirical fact—fifty-five theoi, fifty-five “gods.”

Aristotle’s Unmoved Mover has no power, no knowledge, no 
moral or religious relevance: it is a purely intellectual ideal. Its 
only value is to give understanding. And therefore, for Aristotle 
the Knower, it is the source of the greatest of all goods, and is 
theios, Divine. Of course, it appears that the early, Platonistic 
Aristotle, who presumably set down Book Lambda, did attach 
religious feeling to the ultimate postulate of his cosmological 
theory, to his ultimate principle of explanation for the world of 
processes. We need hardly wonder that he did so, since we have 
seen more recent physicists falling over themselves to do the same 
incomprehensible thing. If Aristotle be blasphemous, so are the 
long line from Newton down to Millikan, Whitehead, and Mon
tague. The one thing the mature Aristotle did not understand, 
and apparently had no interest in investigating, was religion. This 
makes the use of his thought by the great medieval traditions as a 
religious apologetic seem a colossal irony.

H7

6. The Unmoved Mover

Motion fulfills all processes: they are all moving toward a com
pleted and perfected functioning, they are aiming at the perfect 
oak tree, the perfect chicken, perfect moral excellence, perfect 
knowledge—at a state in which all possibilities would be realized, 
and nothing would be left to be achieved, a kind of being and do
ing in perfection, an eternal activity. That would be the complete 
working-out of what motion has the power to effect. And motion 
in general is to be understood as aiming at it, as directed toward
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»that end. That is what motion is “for”—its For What, its final 
cause. It is not, of course, a state ever to be achieved, but rather a 
continuous achieving.

The nineteenth century put some such end in future time, and 
saw the world as moving toward it. There is no such cosmic evo
lution in Aristotle: for him, nothing new or different ever actually 
happens. It has been well said that for him nature is like an army 
forever marking time, but never marching anywhere. The army 
is, to be sure, the scene of a continuous process of promotion: 
privates are becoming corporals; corporals, sergeants; sergeants, 
lieutenants; lieutenants, captains; and so on. All these promotions 
are aiming at the General, and the whole army is kept going by 
the promotions that have actually been made. Nature is kept oper
ating by the ends already realized, and their motions: by men be
getting, hens laying, acorns oaking, and the rest. There must 
clearly be a General, an End toward which all the processes are 
directed, and in terms of which the complex “life” of nature can 
alone be truly understood. There must be a perfected functioning 
of the world’s highest possibilities.

It is possible to interpret Book Lambda as a complete natural
ism; see Santayana’s “Secret of Aristotle,” in which he concludes, 
“Nature is an automaton, and does not work by magic.”25 For 
Aristotle’s thought is thoroughly naturalistic. But his feelings and 
emotions in Book Lambda are clearly not. The language, the 
metaphors, the religious exaltation, are all theistic, and have been 
so interpreted for centuries. As Dante put it, ’Tis Love that 
makes the world go round! Not the blind forces of nature, not 
Newtonian inertia, the sheer continuance in motion—to Aristotle, 
this would have seemed unintelligible; and in Newtonian physics 
it is unintelligible, and has to be accepted as a brute fact. This is 
not enough for “rationalists” like Aristotle—or Whitehead. For 
them, there must be a force like “love”—desire, aspiration, the 
striving toward perfection. That is what makes men go round;

25 Santayana, Dialogues in Limbo, X, “The Secret of Aristotle.”
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is other than itself for a certain entire period), such is the state of 
the thinking that thinks itself throughout all eternity.29

Following Aristotle’s thought, rather than his feelings, which 
in Book Lambda are clearly Platonistic, “developing his mean
ing,” as T. H. Green used to put it; quite possibly, as Santayana 
phrases it frankly, stating “what he ought to have meant,” we 
can ask:

1) Does God exist “apart from” the world? Aristotle’s answer, 
to be consistent, would have to run, No, God could not possibly 
exist apart from the world. God is the form of the world’s matter, 
the energeia and entelecheia of its dynameis, and he would be 
nothing without the world in which he is an essential factor. 
God is discriminated in the world as one of its aspects or 
dimensions. He must be in the world as the harmony of its 
natural ends.

Aristotle raises this question himself.

We must also consider in which of two ways the nature of the uni
verse contains the good or the highest good, whether as something 
separate and independent (\echörismenon ti kfli auto kath' auto), or 
as the orderly arrangement of its parts (he taxis). Probably in both 
ways, as an army does. For well being is found both in the order 
and in the general, and more in the latter: for he does not depend 
upon the order, but the order depends upon him.30

Just so, for Aristotle God is immanent in the world as its in
telligible order, and transcends the world as its ideal end: God 
is both formal and final cause. In generalizing the notion of an 
unmoved mover, discriminated as a factor found in every proc
ess, Aristotle retains its characteristic relation to the process in 
which it is discriminated, of being in one sense essential to the 
process, and in another sense external to it: the relation is that 
which Whitehead has called “internal-external.” 31 For Aristotle,

^ Metaphysics Lambda, ch. 9: 1074b 34-10752 11.
x Metaphysics Lambda, ch. 10: 1075a 12-17. 81 See page 73, footnote 9.
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and the geometrization of space, that is, the substitution for the con
ception of the world as a finite and well-ordered whole, in which 
the spatial structure embodied a hierarchy of perfection and value, 
that of an indefinite or even infinite universe no longer united by 
natural subordination, but unified only by the identity of its ultimate 
and basic components and laws; and the replacement of the Aristo
telian conception of space—a differentiated set of inner-worldly places 
—by that of Euclidean geometry—an essentially infinite and homo
geneous extension—from now on considered as identical with the 
real space of the world.1

Much of Aristotle’s natural philosophy can take its place in the 
not too orderly but still cumulative working out of scientific 
ideas. Even his dynamics stated hypotheses which in the course 
of three or four centuries were finally reconstructed into the 
principles of Galileo. And though in fact his functional and 
contextual concepts, and with them most of his carefully worked 
out ideas for the understanding of motion, were abandoned in 
disdain by the pioneers of Newtonian science and philosophy, 
in our present wisdom we see that logically this need not have 
occurred, and that Leibniz’s attempt to combine them with the 
new mathematical interpretation of nature was not wrongheaded 
but merely premature.

None of this applies to the De Caelo, or to Aristotle’s cosmology
m general. This bandbox universe of natural places could not,
like Ptolemy’s excellent geometrical construction designed to save
the appearances, lead to more adequate hypotheses. Its disruption
of the universe into two quite different systems of dynamics was
a major disaster. No one need regret for a moment that the
revolutionaries from Cusanus to Newton rejected it completely,
or expect that our thinking will ever return to its central ideas.
From the seventeenth century on, the De Cuelo has been viewed
as the repository of many of Aristotle’s most curious ideas. Even
today, one can be quite sure that anyone criticizing Aristotle as

Alexandre Koyre, From the Closed World to the Infinite Universe (Baltimore 
*957), P- viii.
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a scientist, from George Henry Lewes to Bertrand Russell, will 
cite abundantly from it.
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1. The Imaginative Temper of the De Caelo

Yet what gives even the most sympathetic reader pause in the 
De Caelo is not merely or wholly the fact that here Aristotle 
has clearly come out with what is hardly even antiquated science, 
but rather outgrown speculation. One who comes to the De Caelo' 
from the careful analysis of concepts in the Physics, or from the 
combination of close observation with clear functional reasoning 
in the biological writings, cannot but be impressed by the great 
difference in temper and indeed of fundamental aim. Like the 
Timaeus, which it greatly resembles, and which it devotes whole 
chapters to criticizing in detail, taking that imaginative dialogue 
throughout as the literal setting forth of a cosmology, the De 
Caelo seems to move in the atmosphere of myth. If the Timaeus- 
be a creation myth, the De Caelo can be called an uncreation 
or eternal myth. Both glorify the Divine by showing what it 
makes possible in the Whole.

Aristotle clearly realizes what he is doing. In answering his 
question, “For what cause does the universe move in one direc
tion and not the other?” he remarks, ‘It may be objected that 
the attempt to furnish proof of everything indiscriminately,, 
omitting nothing, may seem to be the sign either of great simple- 
mindedness or of great zeal.” 2 But this is just what he is here try
ing to do throughout. Despite the fact that he must constantly 
complain of our meager opportunities for observing the farther 
reaches of the heavens, he manages to set forth why the whole 
universe is as it is and why it could not be otherwise. And while 
wherever possible he reinforces his conclusions by appealing to 
observation, to what “we see,” he reverses his normal order of 
arguing. Both in his theory of science and in his usual practice,,

3 De Caelo II, ch. 5: 287b 29-32.
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the endorsement of that dualism by the great medieval religions.
It is Aristotle’s theological interest as well as his passion for 

intelligibility that dictates the characteristic temper of the De 
Caelo. In no other writing is his reasoning so concerned to show 
that it is necessary for things to be as they are, and impossible 
for them to be otherwise. In no other is the early and Platonic 
program and ideal of science of the Posterior Analytics so closely 
approached. And this is in spite of the fact that with the heavens 
we have so little to go upon. “We are far removed from the 
objects of our attempted inquiry, not in the obvious sense of 
distance in space, but rather because very few of their attributes 
are perceptible to our senses.” 3 Hence we must make the most 
of the motions and activities we can observe.

Aristotle states the characteristic principle that controls his 
reasoning about them: “If we are to grasp their cause, we must? 
start from this, that everything which has a function exists for 
the sake of that function.”4 The activities that we observe are 
the ways of operating for which things exist. We can understand 
many of the other observable features of the Whole as the 
necessary conditions of those activities. Now, the supreme func
tion of the Whole is the eternal motion of the First Heaven. 
For this to take place, the entire universe has to be as it is. “The 
activity of a god is immortality, that is, eternal life. Necessarily, 
therefore, the Divine must be in eternal motion. And since the 
heaven is of this nature (a kind of divine body), that is why it 
has its circular body, which by nature moves forever in a circle.” 5 
Aristotle then proceeds to offer an ingenious argument6 dem
onstrating how this eternal motion requires as its necessary 
conditions the perplexing motions of the planets, and even the 
whole realm of mutability and corruption, of coming into being 
and passing away. Thus the entire panorama of ceaseless change 
on earth is necessarily entailed by the highest activity of the

sDe Caelo II, ch. 3: 286a 6-8. 1 De Caelo II, ch. 3: 286a 8, 9.
6De Caelo II, ch. 3: 286a 9-13- "In De Caelo II, ch. 3.
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men have a conception of gods, and all assign the highest place to 
the divine, both barbarians and Hellenes, as many as believe in gods, 
supposing clearly that immortal is closely linked with immortal. For 
it could not be otherwise. If then there is something divine, as there 
is, what we have said about the first substance among bodies is well 
said. It is equally clear also from the evidence of the senses, enough 
at least to warrant the assent of human faith. For throughout all 
past time, according to the records handed down from generation 
to generation, we find no trace of change either in the whole of the 
outermost heaven or in any one of its proper parts.10

The ancients also have handed down the name; for believing 
that the first body was something different from earth, air, fire, 
and water, they called the uppermost place “aither” or “ever 
running.”11

Thus to the First Heaven Aristotle assigns all the traditional 
attributes of divinity, trying to enlist the support of the ancients 
and the “ancient beliefs of our fathers,” for which there was 
something deathless and divine among moving things, and for 
which the gods belonged to the imperishable heaven and upper 
place. He even identifies it with the Platonic region “outside 
the heavens” where there is neither place nor void nor time, of 
which he had written in his “popular philosophical writings” 
like the dialogue De Philosophia; though he now insists that all 
divinity has its seat in the outermost and uppermost heaven itself, 
the natural body which is in the outermost periphery of the 
Whole.12

Yet Aristotle can claim that his natural theology is thoroughly 
empirical. The existence of the two radically different kinds of 
simple motion, straight and circular, is obviously an observed 
fact; and what is a more immediate generalization from ex-

^ De Caelo I, ch. 3: 270b 1-17.
“Aristotle very rarely calls this fifth simple body “aither”; normally it is “the 

first body” or "the body of the heavens.” In the medieval Latin it became quinta 
essentia or "Quintessence.”

1! De Caelo I, ch. 9: 278b 10-16.
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perience than that bodies whose natural motions are different, 
like earth and fire, are of different kinds? Even the immutable 
and unchanging character of the heavens rested on Babylonian 
and Egyptian records whose antiquity, to be sure, the Greeks 
grossly exaggerated. It is no wonder that it was so difficult a job 
for Galileo to argue against observation, and that it required a 
quite new evaluation of the relation of mathematics to experience.

Two properties especially Aristotle is anxious to defend against 
other views. The Whole is eternal, ungenerated and indestruct
ible; and it is finite and limited spatially. The deathlessness and 
eternity of the world he calls a “belief of great strength,” though 
he does not claim to have demonstrated its necessity. It is rein
forced by the inability of those maintaining the contrary opinion 
to offer any account of its generation that is logically possible.

Trusting, then, to the foregoing arguments, we may assume the be
lief that the whole heaven was not generated and cannot be destroyed, 
as some allege, but is single and eternal, having no beginning and no

{end of its whole existence, containing and embracing in itself infinite 
time.13

Aristotle’s arguments are dialectical; he spends most time refuting 
those views like that of the Timaeus that the world can be with
out end and also have come into being. It is not hard to suspect 
that his insistence on the eternity of the heavens springs here 
primarily from a religious faith in their divine character. The 
arguments from the necessary infinity of time and motion are 
not formulated.

The finite and limited character of the world has more 
empirical support. An infinite heaven could not revolve, and we 
clearly see that ours does. The mathematical difficulties of in
finite motion are pointed out, and it is shown that an infinite 
body is impossible. Not even place or void can exist outside the 
heavens, since they entail the possibility that body might fill
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sphere is a body. The work of the last one, therefore, will be shared 
by the others. Each one has its own proper and natural motion, and 
this one is, as it were, added. But every limited body has a limited 
power.16

But this mechanical explanation is prefaced by the earlier and 
Platonic view that the stars and planets are alive and have “souls”: 
“We are inclined to think of the stars as mere bodies or units 
having a certain order but completely lifeless (apsychon), whereas 
we ought to conceive them as partaking of action and life.” 17 
We must take the action of the planets rather as analogous to 
that of animals and plants. To achieve the best state, which lies 
above them, the intermediate planets have to strive much harder 
than the First Heaven, which is already in that state by nature. 
The sun, moon, and earth are so far from it that they hardly make 
the attempt.

To attain the end would be best for all; but if that is impossible, a 
thing gets better and better the nearer it is to the best. This then is 
the reason why the earth does not move at all, and the bodies near it 
have only a few motions. They do not arrive at the highest, but reach 
only as far as it is in their power to obtain a share in the divine 
principle. But the First Heaven reaches it immediately by one move
ment, and the stars that are between the First Heaven and the bodies 
farthest from it reach it indeed, but reach it through a number of 
movements.18

Such a discussion makes it clear that the interest of the De 
Caelo hardly lies in advancing the science of astronomy. We 
are therefore scarcely surprised that the problem of saving the 
appearances of the planetary movements, which so exercised the 
Greeks, is dismissed in a brief paragraph: “The questions of 
their order, their relative positions before or behind each other, 
and their distance from one another, may best be studied in the 
writings on astronomy, where they are adequately discussed. . . . 
How this occurs is demonstrated by the mathematicians.”19

^ De Caelo II, ch. 12: 293a 5-12.
De Caelo II, ch. 12: 292a 19-22. 18 De Caelo II, ch. 12: 292b 18-25.

nDe Caelo II, ch. 10: 291a 29-33; 291b 10.
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rational animals or men. This is important, since for Aristotle 
living and knowing are the most complex and developed forms 
of change and motion. Hence change in general, metabole, must 
be understood in terms that will make intelligible “living” and 
“knowing,” and not merely explain the simplest form of change, 
motion in place, phora, the “motion” of Galileo and Newton. If 
the more complex forms of change are not understood, change 
in general is not really understood at all.

Nature is a kind of “life” of things in process of change; and ' ^ 
change is fundamentally not a mere “event,” an observed temporal 
difference, but a “process” resulting in the generation of novelty.
It is not a mere quantitative rearrangement of elements, as 
Empedocles and Democritus held, though they were quite right 
in insisting that such a rearrangement of elements is always 
involved in any change. In other words, Aristotle is convinced 
that any science of change or process must explain the egg- 
chicken “motion,” and not merely the behavior of billiard balls.

l65

1. The Significance of Aristotle’s 
Natural Philosophy

From the limited point of view of early modern physics, seven
teenth-century and Newtonian mechanics, Aristotle’s physics, and 
especially his astronomy, in the De Caelo, seemed perverse and 
barren. Aristotle was judged by those pioneers as far behind his 
contemporaries. His physics was qualitative, not mathematical; 
it was teleological and functional, not exclusively mechanicaL 
The Pythagoreans and the Platonists had developed a mathemati
cal physics and astronomy, which were judged in the seven
teenth century to be “real science,” a combination of atomism and 
mathematics. Out of their activities there developed Alexandrian 
mathematical physics. In later antiquity Aristotle’s physics en
joyed in fact little influence outside the Aristotelian school, and 
was hardly known except in the Lyceum. It came to be enormously



influential during the Middle Ages; and during the modern era 
since the seventeenth century this influence has been judged to 
have been very unfortunate. It has been assumed that when the 
moderns, first in the thirteenth century, and then again in the 
sixteenth, turned from Aristotle to Platonic and Pythagorean 
ideas, they immediately began to secure fruitful results.

In the nineteenth century the attitude toward Aristotle as a 
scientist began to change. As biology came to the fore, it was 
realized that Aristotle was the greatest biologist until the eight
eenth century. Darwin made the enthusiastic remark, “Linnaeus 
and Cuvier have been my two gods; but they were mere school
boys compared to old Aristotle.” In biology, Aristotle’s mistakes 
and failures come from his lack of detailed observation, his 
lack of a microscope, his trust in common opinion; all these 
things could be easily remedied by time. But in physics and 
astronomy it was Aristotle’s aim itself that was “unfruitful.” 
His method was “wrong,” his direction “barren”-—judged, that is, 
by the modern aim of seeking practical techniques for the control 
of nature.

Hence while he was an object of execration to the early modern 
scientists who were concerned exclusively with mathematics and 
mechanics, Aristotle’s greatness as a scientific observer and 
theorist began to be appreciated as biology felt the impact of 

i Darwin and Wallace; for the central Aristotelian ideas of process 
1 and function are fundamental in biology. But during the whole 

nineteenth century it was still held that as a physicist Aristotle 
was a first-rate biologist. This view prevailed, despite the fact 
that Aristotle maintains that any science of nature that fails to 
explain the most complex natural processes, living and knowing, 
is wholly inadequate; and that nineteenth-century physics, face 
to face with the problems of dealing with living and knowing, 
broke down miserably.

Then, in the twentieth century, the physicists themselves found 
their billiard balls, the Newtonian mass-particles following the
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simple laws of motion of molar masses, dissolving into complex 
functional systems of radiant energy. They discovered that the 
subject matter of physics itself must be treated in functional and 
contextual terms, in terms of concepts appropriate to “the field.” 
And what this means is that in his basic concepts the physicist 
himself must think like the biologist.

Today, the concepts of Aristotle’s physics, those notions in
volved in his analysis of process, have been driving those of 
Newton out of our theory. That our revolution in physical theory 
can be so stated is mostly unrealized; but it is often explicitly 
recognized that the ideas of Aristotle’s physics are far closer to 
present-day physical theory than are the ideas of the nineteenth 
century. Thirty years ago it was still possible to regard Aristotle’s 
physics as the least valuable part of his thought, and as of mere 
historical interest.2 Today, his analysis of the factors and con
cepts involved in process strikes us as one of the most valuable 
parts of his whole philosophy, one of his most illuminating and 
suggestive inquiries. Far from being obviously “wrong,” it seems 
today far truer and sounder than the basic concepts of Newton, 
And it is fascinating to speculate how, had it been possible in 
the seventeenth century to reconstruct rather than abandon 
Aristotle, we might have been saved several centuries of gross 
confusion and error.

The exclusively mechanical emphasis during early modern 
science, from the age of Newton through the end of the nine
teenth century, is now beginning to seem a kind of transitory 
interlude in scientific thought. The functional concepts of Aris
totle were not necessary for the simple molar mechanics of the 
seventeenth and eighteenth centuries; they were discarded in

“Even in 1952 Mr. D. J. Allan, in his The Philosophy of Aristotle, could say: 
“His principles were well adapted to historical and biological inquiry, but ex
tremely ill suited to other departments of the study of nature,” and could call his 
physics “a sterile system of physical science." The Philosophy of Aristotle (Oxford, 
1952), pp. 206-7.

But compare Kurt Riezler, Physics and Reality: Lectures of Aristotle on Modern 
Physics (New Haven, 1940), especially ch. 5, “Concreteness.”
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large part because they were not manageable by the available 
mathematical techniques. With the advance of mathematical 

I methods themselves, and above all with the carrying of scientific 
methods into the much more concrete, rich, and less abstract 
fields, like radiant energy, we have been forced to return to 
Aristotle’s functional and contextual concepts—this time, of 
course, in exact, analytical and mathematical formulation.

Thus the temporary eclipse of Aristotle’s physics is emerging 
as a kind of adolescent stage in the development of our own 
physical theory, a mere passing blindness. Today it is Aristotle 
who often seems strikingly modern, and Newton who appears 
“of mere historical interest.” Newton, despite his epoch-making 
contributions to “natural philosophy,” that is, to the science of 
dynamics, seems in the notions and concepts of his more general 
philosophy of nature” to have been confused, in many of his 

ideas barren, and even wrong in his aim. It is Aristotle who 
strikes the present-day student as suggestive, enlightening, and 
sound.

Hence Aristotle’s philosophy of nature, his analysis of the 
factors involved in process, and of the concepts of physical theory 
by which they can be rendered intelligible, as contrasted, of 
course, with his antiquated cosmology and astronomy, deserves 
the most careful study. And he is to be studied in the light of 
our own enterprise of revising and reconstructing the confused 
concepts we have inherited from Newton’s “philosophy of nature.” 
Where we are often still groping, Aristotle is frequently clear, 
suggestive, and fruitful. This holds true of many of his analyses: 
his doctrine of natural teleology; his view of natural necessity 
as not simple and mechanical but hypothetical; his conception 
of the infinite as potential, not actual; his notion of a finite uni
verse; his doctrine of natural place; his conception of time as 
not absolute, but rather a dimension, a system of measurement; 
his conception that place is a coordinate system, and hence 
relative. On countless problems, from the standpoint of our present
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theory, Aristotle was right, where the nineteenth-century New
tonian physicists were wrong.

Aristotle has various physical writings, dealing with the analy
sis of natural processes. The archai of all natural change and 
process, metabole, are considered in the first two books of our 
Physics, which the other texts usually refer to as “the books on 
Nature.” The analysis of the factors and concepts involved in 
“motion,” \mesis, which includes not only motion in place,. 
phora, but also growth or quantitative change and alteration or 
qualitative change, is carried on in our Physics, Books III to 
VIII, usually referred to as the “Books on Motion.” The analysis 
of the most fundamental change of all, substantial change, “com
ing into being and passing away,” is undertaken in the De 
Generatione et Corruptione. A description of the order and 
movements of the heavens occupies the De Caelo, Books I and 
II. The analysis of the elements and of chemical change is found 
in De Caelo, Books III and IV, and in the Meteorologica, 
Book IV.

The Physics is really a philosophical introduction to the con-'"^' 
cepts of natural science. As such, it is directly relevant to the 
criticisms we have now been making for a generation of the 
concepts of our inherited Newtonian philosophy of nature. For 
Aristotle is a thoroughgoing functionalist, operationalist, and 
contextualist, criticizing the views of those whom in our day 
we call the reductive mechanists. He is trying to reinstate, re
construct, and defend the ancient Ionian conception of “Nature,” 
physis, and of natural career or process, against the critics who 
had discredited it, Parmenides and the Eleatics, whose criticism 
had culminated in the mechanistic views of Empedocles and / 
the atomists. These critics had used Parmenides’ test of think/ 
ability to conclude that there is no “nature,” no physis, no process 
in the world: there is no genuine coming into being, no genesis. 
For it is not thinkable that anything should come to be out of 
what is not. There is only a mixing and unmixing of elements
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which themselves do not change. There are no “powers” in 
things coming into “operation,” but only a sheer succession of 
actual states and their rearrangement.

As against this view, Aristotle insists that the world displays 
real geneses, real comings into being, with a fundamental unity 
and continuity, a basic temporal pattern or structure. Wherever 
we cut into these processes, we find them, in the words of Leibniz, 
the seventeenth-century Aristotelian, “heavy with the past and 
big with the future.” We find that in a significant sense, every 
process is now what it will be. It has genuine temporal parts and 
relations which are essential to its being that process, and not 
merely incidental to it. The process cannot be adequately under
stood apart from this temporal character and pattern.

Now this, as Whitehead has made clear, is precisely our own 
criticism of the Newtonian philosophy of nature. That philosophy 
makes time an accident, we say; it does not take time seriously. 
It regards motion as a succession of instantaneous states, as just 
one state after another. This view, as Whitehead pointed out, 
culminates in the structureless world of Hume, in which “any
thing may be followed by anything.”

To such a view, which he found maintained by the Megarians, 
Aristotle answers, No! Every process involves the operation of 
determinate powers. There is nothing that can become anything 
else whatsoever. A thing can become only what it has the specific 
power to become, only what it already is, in a sense, potentially. 
And a thing can be understood only as that kind of thing that 
ihas that kind of a specific power; while the process can be under
stood only as the operation, the actualization, the functioning 
of the powers of its subject or bearer. Aristotle generalizes: even 
local motion, motion in place, phora, the “motion” of Galileo and 
Newton, is the operation of a power, a genuine process: it is 
a passing from one position to another. Such motion in place is 
not to be understood in the terms in which the structuralists try 
to understand it, the Eleatics, the Newtonians, in our day
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of being moved.”4 In Meteors physics is defined as “about the 
first causes of nature,” and its subject matter is stated as being 
“all natural motion.” 5 Just as the De Anima is really examining 
the functions and operations of living bodies, the way they be
have, so the Physics is examining the functions and operations of 
natural bodies in general, the way they act and behave. And 
“nature” {physis) means for Aristotle the powers and functions 
of natural bodies, just as “life” {psyche) means the powers and 
functions of living bodies, and is in fact the “nature” of such 
living bodies.

It is to be noted that if the subject matter of physics is thus 
defined as “motion,” Aristotle means something much broader 
than the “motion” that has been the subject matter of dynamics 
since Galileo and Descartes. This latter kind of motion, “motion 
in place,” though fundamental for Aristotle, in the sense that 
there can be no other form of motion which does not involve it, 
is only one of six different kinds of “motion.” It is because of 
this broader meaning of the term that it is preferable to translate 
Aristotle’s kinesis as “change” or “process.”

It is to be noted also, that the familiar title Aristotle chooses, 
Peri Physeös, Concerning Nature, is designedly polemic. He is 
proposing to defend motion and change against the denial of the 
intelligibility of all change by the Eleatics. And he is proposing 
to defend “nature” and “natural motion” against the denial of 
“nature” by Empedocles and Democritus.

“Nature” {physis) thus starts for Aristotle as a means of 
distinguishing among three different ways of acting or kinds of 
process. It is basically an adverb, physei, “by nature,” or \ata > 
physin, “according to nature.”

Now, some processes occur “by nature,” physei. Some take place 
“by art,” apo technes. And some are caused “by violence” or 
“constraint,” bia: that is, some other process impinges upon them.

'Metaphysics Epsilon, ch. i: 1025b 19-29.
“Meteorologica I, ch. 1: 338a 20.
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heavy body, to fall: the stone exhibits a passive power of falling, 
and the stone could never fall if it did not have that nature. But 
the nature of the stone does not “make” the stone fall. For it to 
start falling, it needs some agent: another stone striking it, a boy 
kicking it off, etc. Then, if there be no obstacle, the stone will fall 
in a determinate way toward the center of the earth, according to 
its nature as “heavy,” according to its “gravity.” Thus “nature,” 
physis, does nothing at all. But without such determinate natures, 
no agent, no motion, could ever do anything whatever.

As a generic term, “nature” in general means for Aristotle the 
totality of nature, or of natures in the plural: the sum of the 
determinate powers possessed by things, what everything has 
the power to do, the concrete order or pattern of the processes 
that are taking place “by themselves.” Nature is thus an in
telligible, teleological, or functional order of motions, a system 
of natural “laws” in terms of which all natural motions or 
processes are to be understood. As a specific nature, the nature of 
a stone to fall, the nature of a dog to bark, the nature of a man to 
seek knowledge, a “nature” is a specific passive power of being 
moved or acted upon, set in operation or actualized by some 
external motion or agent, or some unmoved mover, and of then 
moving in a determinate way.

Now, since the specific way in which anything operates is 
identical with what that thing is, is the same as its “essence” or 
“form,” the “nature” of anything is the same thing as its “essence” 
The subject of any process is said to “have” a certain nature, 
just as it can be said to “have” an “essence” or form. This is 
the sense in which “nature” or physis is used as a noun, as in 
speaking of “the nature of” anything. “Nature ’ as a noun is thus 
derived from “nature” as an adverb or way of acting. When 
“nature” is thus used as equivalent to “essence,” it always in
dicates a power or tendency to act in a certain way. Normally in 
Aristotle, the nature of anything is expressed as a verb. Thus, 
the “essence” of man, as expressed in a definition of “what it



These four reasons why are involved in any process, and are 
essential to it; the natural philosopher or physikos must know 
them all. Aristotle tries to explore their relations to each other. 
One can be the cause of another: walking is the efficient cause of 
health, and health is the final cause of walking. One cause can be 
the cause of contraries: the pilot by his presence can ensure the 
safety of the ship, and by his absence, its doom.

Moreover, the Form and the For What are often the same 
factor or thing, and the mover or efficient cause is the same in 
kind as the form, though never in number, never the same 
individual: it is man that begets man, Aristotle never tires of 
emphasizing. On the other hand, two of the causes, the form and 
the end, are not strictly “physical,” they are not strictly parts 
of the process, for they are themselves not processes, like the 
mover and the material.

Aristotle has distinguished four different kinds of cause or 
reason why, four forms of to dia ti. Is there a fifth kind of cause ? 
Is chance a “reason why”? For we say, so and so happened “by 
chance,”^by_accident,” dia to automaton. Chance thus seems, 
verbally at least, to be an additional reason why, or dia ti. In what 
sense is this the case? For in so speaking men certainly mean 
something, they are making a genuine distinction.

There are some who deny chance entirely, and say that every
thing we say occurs “by chance” is really due to a determinate 
cause. Thus we go to the agora to buy some oil, and “by chance” 
meet a man who repays the loan we had made him. There were 
determinate causes for both of us going to the agora. Yet even if 
everything said to occur “by chance” really takes place by some 
determinate cause, it remains a distinction we all make: we should 
say by good fortune (tyche) we met the borrower. The distinction 
between what occurs by chance and what does not is not a 
distinction between what has a cause and what has no cause; 
it is rather a distinction between two kinds of events, all of which 
have determinate causes.
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To occur “by chance” means, not that there is no reason for 
the accident, but that factors, themselves determined by their 
own specific causes, do impinge on other processes, and alter and 
perhaps even destroy them, without being an essential part of 
those other processes, without belonging to their distinctive 
nature. For example, some events occur “for some end {hou 
hene\a). Now when such events are effected incidentally, that 
is called, in human affairs, “luck” or “fortune” (rycÄe); jmd 
more generally, it is called “chance” (to automaton). The man 
who went to the agora to buy oil met the borrower “by chance,” 
that is, the encounter was incidental to buying the oil. Events that 
occur “by chance” are thus unpredictable, but not inexplicable.

When something that would be the object of forethought, like 
getting the loan repaid, happens without such forethought, the 
event is called “luck” or “fortune” (tyche). More generally, 
when any natural end is accomplished incidentally or accidentally, 
or “by accident” fails to be achieved, this is called “chance” (to 
automaton). For instance, a rock falls on the acorn and distorts 
its growth, or a squirrel eats it, and it never sprouts. These events 
have no relevance to the process of growing into an oak tree, 
they are “chance” events, an instance of a process “by violence” 
(bia) from the outside.

Chance is the name given to all events caused by factors that 
are not relevant to the ends of natural processes, by all the non- 
teleological factors, the brute events interfering with the natural 
working out of a process, or achieving a quite different end 
incidentally, causing the acorn to become a squirrel’s breakfast, 
impinging in the process “by violence” from without. Chance 
is any event having no end, no For What, “itself in vain, auto 
maten, says Aristotle with a dubious etymology.

Chance hence presupposes an order of natural teleology, and 
is posterior to that order. It is said to fee ‘against nature, or 
“contrary to nature,” like the birth of distorted monsters. Chance 
thus represents a limit set to science: it stands for all those events
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for which no scientific prediction is possible. It is what the 
scientist disregards when he says, “Other things being equal, such 
and such will take place.” Chance is what in individual cases is 
never equal—the particular, the contingent, the variable, the 
unpredictable about specific events—what is logically incidental 
(to symbebeljos), what science dealing with 'general rules and 
universal can never foresee about individual cases.

Aristotle is keenly aware that science deals with regularities, 
“always or for the most part,” in a much more complex world, 
which also reveals precariousness, contingency as well as stability, 
order, and regularity. That is why outside mathematics he says 
thinj^g happen ijn certain. ..ways,^!ahKays or for the most part,” 

-except in the heavens, where there is no observable chance or 
contingency. This is Aristotle’s way of recognizing the facts 
the modern scientist expresses by saying that his laws are statisti
cal averages. We often think this is a recent modern discovery, 
because it was forgotten in the seventeenth century.

184

5. Natural Necessity

Is the necessity that obtains in natural things and natural proces
ses simple, inexorable, and mechanical, as it seems to be in the 
heavens, in astronomy? Or is it “hypothetical,” “from hypothesis” 
(ex hypotheseös) ? Do the stones have to become a wall ? Does 
the iron have to become a saw? Does the acorn have to grow 
into an oak tree? These would all be cases of “simple” necessity 
(haplös).

Aristotle’s answer is of course, no. Rather, if there is to be a 
wall, then the stones have to be put on each other in a certain 
way. If there is to be a saw, then teeth of hard iron, or some 
similar material, are necessary. If there is to be an oak tree, then 
there must be a proper acorn, and the conditions necessary for its 
growth. This is what Aristotle calls “hypothetical” necessity. 
Such natural necessity is teleological. If they are to be attained, 
the ends of processes impose their necessary conditions. Such

natural necessity is always relative: certain conditions are neces
sary for” the achievement of the end. If there is to be an oak tree, 
then there must be the right seed, the right amount of moisture, 
the right amount of sunlight, and the rest. If those necessary 
conditions are not present, then there will develop no oak tree. 
But there is no necessity whatever that there should be an oak 
tree. The attainment of ends is not necessary by any kind of 
simple necessity.

Necessity is “almost the same,” Aristotle remarks, in mathe
matics and in physical science—for both are instances of hypo
thetical necessity. Only the order is different. In mathematics, if 
the axioms are true, then the conclusions are necessary; if the 
conclusions are not necessary, then the axioms are not true. In 
physics, if the end is to be attained, then the conditions are 
necessary; if the conditions are not present, then the end will not 
be attained.

In a sense, says Aristotle, the necessity is in the materials or 
means, for it is they that are “necessary for” the end. But in 
another sense, the necessity is to be located “in the logos,” for 
it is the function of sawing that dictates the kind of saw that is 
necessary, and that function is expressed in the definition.

Aristotle thus offers an alternative to the kind of natural 
necessity against which Hume’s famous critique is directed.Jrfume 
is talking about “necessary connection” between cause and 
effect: he is thinking in typical empiricist fashion of the causal 
relation as one of temporal antecedence and consequences, and 
obviously can observe no “necessary connection” there. Aristotle 
does not view the causal relation temporally: for him it is not 
a matter of “necessary connection,” but of “necessary conditions. 
And such necessary conditions can only be discovered experi
mentally, by manipulation, not by mere observation of sequences. 
Aristotle is much closer to the present-day notion of a manipula
tive and experimental science, and of a corresponding and 
appropriate conception of causation and of natural necessity, 
than is Hume.
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There is also for Aristotle a certain brute “necessity” in matter, 
in the materials needed in any process. This may result in the 
birth of monsters that are “contrary to nature”—that is, contrary 
to the nature or teleological pattern of that kind of thing. Again, 
he points out, in order to see, eyes are necessary. But their color 
is due to “chance,” that is, to the “necessity of their matter.” Their 
color bears no relation to the seeing, it is not capable of being 
made the object of a science, it is not predictable, and with 
respect to our knowledge is contingent. To be sure, there is 
a reason for the color; and interestingly enough, our own science 
of genetics has extended predictability to this field also, though 
so far as individuals go, the color of their eyes is still due to what 
Aristotle calls “chance.” This is a further illustration of the 
fact that science cannot exhaust individuality, that there can be 
no science of particulars.

6. Natural Teleology

Since he is arguing primarily against the mechanistic views of 
Empedocles and the atomists, Aristotle thinks it well to offer a 
special defense with appropriate arguments for^his basic, .arche 
of process, the “end” or “For What.” Why is it not enough to 
say, he asks, that nature acts always by necessity, and that the 
ends that are achieved by natural processes are purely “incidental,” 
just as Zeus makes it rain not to increase the crops, but by ex
halation, when the clouds can no longer contain their moisture? 
The rain falls “by necessity,” and the irrigation of plant life is 
purely incidental. Evidently for Aristotle there was no teleology 
about the weather! Why can we not say that most things in 
nature take place that way? Why can we not say that the teeth 
meet in a way suitable for biting and chewing incidentally? 
Empedocles in fact generalized from cases like the rain, and 
applied necessity to living things also, with a rather crude 
doctrine of the survival of the fittest. “It is the beings in which 
everything was produced as though for an end that have been
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The ancients identified time with the motion of the whole, 
or even with the sphere itself. But if time be the motion of the 
whole, if there be many heavens, there will be many times 
simultanously (hama). The simple identification of time with 
the sphere comes from the fact that everything is both in time 
and in the sphere. Time seems above all to be a kind of motion 
and change. But the change and motion of anything are uniquely 
in that thing, while time is everywhere and in all things equally. 
Again, motions are faster and slower, but not time: time defines 
velocity.

But if time cannot be motion itself, it is never found without 
change: when we are aware of no change in our thinking 
(dianoia) it seems that no time has elapsed. Hence it is clear 
that “time is neither itself motion, nor without motion.”11

What aspect then of motion is time? We say that time has 
elapsed when we have a sense of earlier and later in motion. 
Hence the definition of time will be: “Time is the number of 
motion with respect to earlier and later” {arithmos hineseos 
\ata to proteron \ai hysteron)}2 That is, time is that aspect of * 
motion which permits the enumeration of successive states. It 
is not the number which is itself a means of numbering, but the 
number which is itself numbered and enumerated. Aristotle also 
calls time the “measure” of motion, the measurable aspect of 
motion, literally, a certain “dimension” of motion, its temporal 
dimension. That is, time is an aspect of motion itself, it is not 
something else measured by motion, like Newton’s “river flow
ing ever equably.”

As for the instant {to nun) or the now, in one sense it is always 
the same, in another, always different. It is related to time as the 
moved is related to motion: motion is known by means of the I 
moved, and time is known by means of the instant, since time | 
is the number of instants that is counted. As a limit, the instant 
is an accident of time. “The instant, as has been said, is the 
continuity of time, for it unites past to future time. In general, it

11 Physics IV, ch. n: 219a 1. 13 Physics IV, ch. 11: 219b 1-2.
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is the limit of time. For it is the beginning of one part, and the 
end of another.” 13

As a continuous magnitude, time is uniform: time is never 
slower or faster, rather, there is more or less of it. And it is the 
same everywhere simultaneously {hama). Time and motion are 
measured reciprocally. “We measure not only motion by time, 
but also time by motion, because they are determined reciprocally. 
For time determines the motion of which it is the number, and 
motion, time.” 14 Aristotle analyzes what “being in time” means: 
it means a thing’s being measured in its existence by time. Thus 
though not itself a motion, rest is said to be “in time”: time is 
thus the measure of rest incidentally. Eternal things are not said 
to be ‘ in time,” since they are not acted upon by anything tempo
ral. Nor is non-being “in time.” Things are said to be acted upon 
by time, or to be destroyed by time, because they are acted upon 
and destroyed by the motion of which time is the measure. Thus 
time is not the efficient cause, but rather the incidental cause of 
the destruction and corruption of things.

It is not until the very end of his discussion that Aristotle raises 
the question of the relation of time to the rational “soul.”

One may doubt whether if there were no rational “soul” there would 
be time or not. For if there cannot be anything that numbers, there 
cannot be anything that is numbered, and hence any number. But if 
by nature nothing can enumerate except the “soul,” and in the soul, 
nous, it would be impossible for there to be time if the soul did not 
exist, unless it were the subject of which time is an aspect, as though 
we should say that motion can exist without the soul. Earlier and 
later are in motion, and as enumerable constitute time.15

Yes, there would be time without a system of measurement. There 
would not be time actually measured, but the aspect, the power 
of being measured, the temporal dimension of motion, would 
still be there in the motion.

13 Physics IV, ch. 13: 222a 10-12.
u Physics IV, ch. 12: 220b 15-18. ™ Physics IV, ch. 14: 223a 11-28.
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Finally, of what motion is time the measure? Are there dif
ferent times, and can two equal times exist simultaneously 
{hama)} Since Aristotle is not confronted by our present-day 
problems of measurement, and has no use for the employment 
of different schemes of measurement at the same time, his- 
answer is, no. Motions are different and separate, but time is. 
everywhere the same. It is the measure of the eternal circular 
motion of the sphere, which provides the common frame of 
reference for all temporal measurement, since its number is 
best known.

In contrast to the notions of an absolute time and an absolute- 
space that have come down in both the Platonic and the atomistic 
traditions, Aristotle presents what we should call a relativistic 
notion of both time and space. They are systems of measurement, 
ways of determining certain dimensions of motion. Time is a 
temporal dimension of motion, place is relative position within a 
system of bodies. Both provide an easily measurable system of 
reference. Aristotle’s conceptions avoid all the Platonic and 
Newtonian difficulties, to say nothing of the subjectivism of the 
Kantian version of Newton.

5. The Unity, Continuity, and Divisibility 
of Motion

After analyzing these various concepts that are involved in the 
understanding of change, Aristotle returns in Books V and VI 
of the Physics to the analysis of motion itself. He now defines 
motion more narrowly, excluding the most fundamental change, 
the generation or destruction of a substance or ousia, and con
fines himself to those motions in which there is a subject which 
persists and has at the end of the motion passed from one contrary 
to the other. This leaves him with three kinds of “motion” or 
hjnesis in the strict sense, change of quality, of quantity, and of 

position.
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The continuous is one species of contiguity. I say there is continuity 
when the limits by which the two things are in contact are one and 
the same, and, as the name suggests, hold together {synechetai)-, 
that cannot happen when there are two different extremities. Such a 
definition shows that the continuous is found in things whose nature 
is such as to make them one when they are in contact.16

In other words, that is continuous which when cut has a common 
boundary. This seems indeed to be the essence of Dedekind.

It is interesting to find Aristotle restricting the distinction 
between motions in accordance with nature (kata physin) and 
contrary to nature (para physin) to local motion.
There is no alteration in accordance with nature, and another con
trary to nature, since getting well is no more in conformity with or 
contrary to nature than becoming ill, nor growing white than grow
ing black. The same holds for getting larger or smaller. . . . And 
this holds also for generation and destruction: for generation is not 
in accordance with nature, and destruction contrary (getting old is 
in accordance with nature).17

Aristotle is now prepared, in dealing with the divisibility of 
motions in Book VI, to give his answer to the puzzles of Zeno. 
He first makes it clear that lines are not composed of indivisibles, 
or points; nor is an interval of time composed of instants. Both 
points and instants are limits, and not magnitudes or parts of a 
line or of time. Magnitudes and time are always divisible, no
matter how far we carry the division, into magnitudes, but not 
into such limits. Thus there can be no motion in an instant, 
but neither can there be any rest: Zeno’s arrow is hence never at 
rest. And both magnitudes and time are infinitely divisible. 
Hence Zeno is right in holding that it is impossible to traverse 
an infinite distance in a finite time. But you can easily traverse 
an infinitely divisible distance in a finite time, for a finite time 
is itself infinitely divisible.

One puzzling conclusion in Aristotle’s analysis brings out
10 Physics V, ch. 3: 227a 10-15. ^ Physics V, ch. 6: 230a 21-28.
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hydrogen and oxygen unite to form H20, in the new combination 
the elements interact and are modified. The chemical combination 
H20 manifests new properties not to be found in either of the 
elements taken by themselves, like “wetness,” or “liquidity.” 
Aristotle characteristically puts it, the elements continue to exist 
in the new whole “potentially”—that is, they can always be 
analyzed out again, with nothing left over. But when they are 
operating in combination in the whole, they display novel char
acteristics and powers. That is, a new “form,” a new “nature,” 
comes into being—a new kind of thing, with new “essential 
properties” and “powers,” that is, with a new “nature.”

The question remains, is there any genesis haplös, simply or 
unqualifiedly, or is genesis always a coming to be “something” 
out of “something” (e\ tinos \ai ti) ? For sheer genesis, sheer 
coming-into-being, would seem to mean a coming-into-being out 
of non-being (eh me ontos), and that would seem to make “non- 
being” a something out of which things could come-to-be. Aris
totle concludes:

In one sense things come to be out of what is sheer non-being (ep 
me ontos haplös). Yet in another sense they come to be always out 
of something that is (ex ontos). For coming into being necessarily 
implies the pre-existence of something which is potentially, but is 
not actually, and this is described in both ways.7

Aristotle is trying to generalize his analysis of alteration or 
qualitative change. It is clear that he is having some difficulty 
in making the distinctions that are found in motion (\inesis) 
apply to the more fundamental kind of change, genesis.

Aristotle asks further, how can such new things come into 
being? What is the material employed in the eternal succession 
of processes of genesis? Assuming that the amount of material 
in the world is finite, why in the course of time has not this 
material been all used up? “Why, then, is this form of change

''De Generatione I, ch. 3: 317b 16-18.
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necessarily ceaseless? Is it because the passing-away of this is a 
coming-to-be of something else, and the coming-to-be of this a 
passing-away of something else?” Aristotle answers his own 
question:
There is no need even to discuss the other question we raised—why 
coming-to-be continues, though things are constantly being destroyed. 
For just as people speak of a sheer “passing-away” when a thing has 
passed into something that cannot be sensed, and in that sense “is 
not,” so also they speak of “a coming-to-be out of a not-being” when 
a thing emerges from something that cannot be sensed. Whether, 
therefore, the underlying substratum is or is not something, what 
comes-to-be emerges out of a “not-being”: so that a thing “comes- 
to-be out of a not-being” just as much as it “passes-away into what 
is not.” Hence it is reasonable enough that coming-to-be should 
never fail. For coming-to-be is a passing-away of “what is not,” and 
passing-away is a coming-to-be of “what is not.” 8

2. What Underlies Genesis?
First Matter and the Elements

But what is it that can be said to “underlie” sheer genesis as a 
“substratum,” in the way that some ousia is always the under
lying and persisting “substratum” of the less radical forms of 
change? What is it that can be said to persist as the same “subject,” 
the same hypo\eimenon, in the case of such fundamental change 
as the coming-to-be of a new ousia? In this crucial case, are there 
not two contraries, but only one, the one that is achieved when 
the coming-to-be has been accomplished? Or is there an identical 
“material” that underlies all such fundamental changes?

The “material” out of which things are made is eternal, and 
persists throughout all change, even while it is assuming new 
forms: Aristotle clearly states the doctrine of the “conservation 
•of matter.” Yet when this material is organized in complex ways, 
novel properties are generated. The novelty lies not in the mate- 

9 De Generatione I, ch. 3: 318a 25-27; 319a 22-29.



moved by the motion of some spring, weights, or motor. The i 
ultimate cause of all the processes of generation is thus the eternal 
circular motion of the sun, the “Generator” {to genneti\on). 
Thus motion in place, phora, and not genesis, is the first of all 
changes {to proton tön metabolön).

We were right in the Physica in calling motion {phora) and not gene
sis the primary form of change. For it is far more reasonable that what 
is should cause the coming-to-be of what is not, than that what is not 
should cause the being of what is. Now that which is being moved is, 
but that which is coming-to-be is not: hence also motion is prior to 
coming-to-be.11

Now, the same, provided it remain in the same condition, 
always by nature produces the same. Hence, to account for both 
genesis and destruction, both birth and death, the motion of the 
sun must involve contraries, And thus the ultimate efficient 
cause of all processes of generation is the annual motion of the 
sun along the ecliptic, bringing it alternately nearer and farther 
from the earth, and thus causing the unceasing cycle of the 
seasons and the great pattern of birth and death, of all life, all 
generation and destruction.

Is any process of genesis necessary ? It is clear that any particular 
generation may fail to occur: such natural processes exhibit 
only hypothetical necessity, not simple necessity. For the occur
rence of any one of them certain conditions are necessary, but it 
is not necessary that they should occur at all.

Then are all the things that come to be of this contingent character? 
Or, on the contrary, is it absolutely necessary {anan\aion haplös) 
for some of them to come to be? Is there, in fact, a distinction in 
the field of coming-to-be corresponding to the distinction within the 
field of being between things that cannot possibly not-be and things 
that can not-be? For instance, is it necessary that solstices shall come- 
to-be, and impossible that they should fail to be able to occur?

n De Generatione II, ch. 10: 336a 19-24.

THE EMERGENCE OF NOVELTY 217



2l8 THE EMERGENCE OF NOVELTY

Aristotle’s answer is that only cyclical changes can be necessary 
with a simple necessity.

It follows that the coming-to-be of anything, if it is absolutely neces
sary, must be cyclical. ... It is in circular movement, therefore, 
and in cyclical coming-to-be that the absolutely necessary is to be 
found. In other words, if the coming-to-be of any things is cyclical, 
it is necessary that each of them is coming-to-be and has come-to-be; 
and if the coming-to-be of any things is necessary, their coming-to- 
be is cyclical. . . . Thus precisely those movements which belong to., 
and depend upon the eternal revolution of the heavens come-to-be 
of necessity and of necessity will be. For since the revolving body 
is always setting something else in motion, the movement of the 
things it moves must also be circular. Thus from the being of the 
upper revolution it follows that the sun revolves in this determinate 
manner; and since the sun revolves thus, the seasons in consequence 
come-to-be in a cycle. And since they come to be cyclically, so in their 
turn do the things whose coming-to-be they initiate.12

u De Generatione II, ch. n: 337b 10-14; 33^3 4-5, 15-17; 338b 1-6.
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the marvelous. It is said of Heraclitus that when strangers who 
came to visit him found him warming himself at the kitchen stove, 
and hesitated to go in, he bade them enter, saying, “There are gods 
even here.” In like manner we should study every kind of animal 
without hesitation, knowing that in all of them there is something 
natural and beautiful.

For in the works of nature there is to be found the absence of 
chance (to me tychontös) and the presence of natural ends (henekfl 
tinos') in the highest degree. The function and the ends for which 
those works have been constructed or formed have their place among 

j what is beautiful. If, however, there is anyone who holds that the 
study of the other animals is an unworthy pursuit, he ought to think 
the same way about the study of himself. For it is not possible with
out considerable disgust to look upon the blood, flesh, bones, blood
vessels and suchlike parts out of which the human frame is con
structed.1

The biological writings in the Aristotelian corpus have as 
their foundation one of those collections of recorded facts which 
Aristotle calls “histories,” that is, “investigations” or “researches,” 
Forschungen, into particular facts. The History of Animals 
comprises ten books, the last of which seems not to be by Aris
totle; it is the longest of all the Aristotelian writings. Its aim is 
stated: “We shall speak in detail that we may first grasp the basic 
differences and common properties [of animals]. After this we 
must try to find the causes (aitiai) of these.” 2 There is a fourfold 
division of likenesses and differences into modes of living (bioi), 
activities or functions (praxeis), characters or dispositions (ethe), 
and parts. In the theoretical works, modes of living, activities, 
and characters are largely fused together, so that the division 
becomes one between parts and functions. The first four books 
consider principally the parts and functions of animals, the next 
three their modes of generation, and the two last certain 
activities.

3 De Partibus Animalium I, ch. 5: 644b 23-6453 31.
2 Historia Animalium I, ch. 6: 491a 8—11.
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on their rind to facilitate division at a family meal, and that 
fleas are dark in color so that they may be more easily picked off 
the human skin. He failed to consider Africa. Such a notion of 
“final causes” was not unknown to Aristotle: for he could read 
in the Timaeus how the created gods, the stars, to whom the 
Supreme Craftsman assigned the generation of man’s body, 
acted always from the best, and were guided by “final causes” 
or ends. Thus they made the liver in animals so that men might 
practice divination of the future and prophesy; they placed a 
thick thatch of hair on the head to provide shade from the burn
ing sun; and they gave man eyes in the front of his head, so that 
he might see where he was going, and not in the back, where 
he could see only where he had come from. Plato—if he really 
wrote the Timaeus—was capable of being quite as uncritical as 
Bernardin de Saint-Pierre.

Since it was such notions of “final causes” and teleology that 
led the great scientific pioneers of the seventeenth century to 
reject final causes completely as principles of intelligibility, and 
since it has been the identification of all teleology with such views 
that has kept alive among scientists and indeed in popular thought 
the prejudice that any kind of appeal to ends is “unscientific,” 
it is worth while to point out with some precision just where 
Aristotle’s “natural teleology” differs from that kind of “design.”

Since the various religious traditions not unnaturally identi
fied “nature,” the system of ends toward which natural processes 
are discovered to be directed, with the “will of God,” as Plato’s 
creation myth had already done, “final causes” were taken as 
the conscious purposes of the Deity, and as such were held to be 
ipso facto efficient causes, themselves acting to bring about their 
own realization. In sharp contrast, for Aristotle “final causes” 
and “natural ends” are in no sense whatever to be taken as 
“purposes”: they involve no conscious intent, except in the one 
case where conscious intent is obviously involved, human action 
and art. And final causes or ends are for Aristotle never to be
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identified with efficient causes: never for him does what a process 
brings about itself bring about the process. For Aristotle a final 
cause is always a necessary condition of understanding, a prin
ciple of intelligibility; it is never a “whence of motion,” an arche 
of action.

In the second place, “final causes,” as they were developed 
during the predominance of the religious traditions, tended to 
become a way of showing how under the ministrations of God’s 
providence everything in the universe conduces to the self- 
centered purposes of man. In sharp contrast, Aristotle’s natural 
teleology is, in the technical sense, wholly “immanent.” No 
kind of thing, no species, is subordinated to the purposes and 
interests of any other kind. In biological theory, the end served 
by the structure of any specific kind of living thing is the good 
—ultimately, the “survival”—of that kind of thing. Hence Aris
totle’s concern is always to examine how the structure, the way 
of acting, the “nature,” of any species conduces toward the 
preservation of that species, and enables it to survive, to exist 
and to continue to function in its own distinctive way. This 
Aristotelian emphasis on the way in which kinds of living things, 
are adapted to their environment brings Aristotle’s thought very 
close to the functional explanations advanced by evolutionary 
thinkers: in both cases the emphasis is placed on the survival 
value of the arrangement in question.

It might be well to add, that such functional and teleological 
conceptions are just the notions that modern biologists, no matter 
how “mechanistic” their explanatory theory, actually have to 
employ in describing the subject matter they are attempting to 
explain. Teleological relations, the relations between means and 
ends, or “functional structures,” are an encountered fact. Like 
all facts, they have to be explained in terms of certain mechanisms 
that are involved.
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chance being formed from a particular seed, but rather this here thing 
comes from this here seed (tode e\ toude); nor does any chance seed 
come from any chance body. Therefore that from which the seed 
comes is the arche and agent of what comes out of it. These things are 
by nature: the offspring grows out of the seed. Nevertheless, prior to 
the seed stands that of which it is the seed, for the seed is a process of 
generation, while the end {to telos) is something that has come to be 
{ousia). But prior to both of them is that out of which the seed comes. 
For a seed is said to be the seed “of” something in two ways, which 
are not the same, but quite different. It is the seed “of” that out of 
which it came, as from a horse; and it is the seed “of” that which 
will come out of itself, as a mule. Again, the seed is only potentially 
what it will be; and how a power is related to its operation we 
know.13

In these passages Aristotle is spelling out just what he means 
by the natural teleology that so much impressed him in connec
tion with his observation of living things and living processes. 
Such teleology is perfectly objective and empirically observable: 
it involves for Aristotle no dubious inference to unobservable 
“causes.” As he puts it, such a natural end is an outcome toward 
which a process is observed to go forward unless something 
stands in its way. Acorns grow into oak trees, not into pine trees; 
human infants grow into men, not into donkeys. What acorns 
and human infants will grow into, under appropriate conditions, 
is an indispensable factor that must be known if we can be said 
to know what acorns and infants are. It is true that acorns grow 
into oak trees “because” they are the seed produced by oak trees, 
and that infants grow into men “because” they are begotten by 
men: “man begets man” is for Aristotle a basic axiom he never 
tires of repeating. We have to understand acorns and infants in 
terms of the completed and actualized ousiai they have the power 
to become, and under the appropriate conditions will become. 
But an acorn is not “made” to grow into an oak because of the 
oak tree it has the power to become. It grows into an oak tree 

13-De Partibus Animalium I, ch. i: 641b 24-6423 2.
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because it is the seed of a parent oak tree, and as such has been 
given the power—the particular structural determinations—to 
develop in that direction ratheTthah'Tn"äny^ötKerT

This is to say that for Aristotle all his “causes,” his “whys” and 
“wherefores,” including this basic “final reason why,” are neces
sary conditions in nature for the human understanding of proc
esses. They are principles of understanding, principles of in
telligibility; they are not “efficient causes,” that is, they are not 
factors the manipulation of which will produce significantly 
different outcomes. Taking the squirrel’s point of view, we may 
indeed say that acorns are the most important ingredient in 
a breakfast. But this does not mean that acorns have been 
generated “so that” they may serve as a squirrel’s breakfast. In 
ninety-nine out of a hundred cases, this may well be the outcome 
of an acorn’s career. This fact tells us that squirrels are prone 
to eat acorns, and that, there being a good many squirrels, the 
vast majority of acorns may well end as raw materials in the 
teleological pattern of the diet habits of squirrels. We can even 
say that it is the “nature” of squirrels to eat acorns. But this 
tells us nothing about the “nature” of acorns, about “what acorns 
really are.” To state the question in this wise means that we do 
not understand what acorns “really” are unless we understand 
what they have the power to grow into, oak trees, entirely apart 
from their very incidental traffic, however prominent statisti
cally, as in the case of the squirrels, with processes that impinge 
upon their natural development “by violence” {bia)—like destruc
tive squirrels.

But Aristotle goes beyond the natural teleology exhibited in 
biological processes to give a more generalized statement of his 
functionalism.

If, then, each animal and each of its parts is what it is in virtue of 
its figure and its color, what Democritus says will be correct. For 
that seems to be his view, if we understand him aright when he says 
that it is plain to everyone what “man” is like as touching his shape,



FUNCTIONAL THEORY IN BIOLOGY 237

of understanding can be perhaps most strikingly exhibited in a 
criticism he makes of Anaxagoras.
Since man stands upright, he has no need of legs in front; instead of 
them nature has given him arms and hands. Anaxagoras indeed as
serts that it is his possession of hands that makes man the most in
telligent of the animals. But surely it is reasonable that it is because 
he is the most intelligent animal that he has got hands. Hands are an 
instrument; and nature, like an intelligent man, always assigns an 
instrument to the animal that can use it; as it is more in keeping to 
give flutes to a man who is already a flute-player than to provide a 
man who possesses flutes with the skill to play them. Thus nature 
has provided that which is less as an addition to that which is greater 
and superior, and not the other way round. If, therefore, this way is 
better, and if nature always does the best among possible courses, it 
is not through possessing hands that man is the most intelligent ani
mal, but it is because he is the most intelligent animal that he has 
hands. We should expect the most intelligent to be able to use the 
greatest number of instruments well. Now the hand would seem to 
be not one single instrument, but many, as it were an instrument that 
represents many. Thus it is to that animal which has the capacity for 
acquiring the greatest number of crafts that nature has given that 
instrument whose range of uses is the most extensive.18

It is very difficult for us not to approach a passage like this | 
with our ingrained evolutionary attitude, and not to sympathize 
with Anaxagoras. But Aristotle is telling no story of any kind of 
creation, supernatural or evolutionary; he is supremely unin
terested in how man got that way. Rather, we empirically en
counter man as the most intelligent animal. In the light of that 
indisputable fact, we can understand the conditions that are 
necessary for that to be the case. The character of the existence 
of the parts of an organism is to be understood in the light of 
what they do, of what they make possible, living, and in the case 
of man, living well and intelligently.

18 Z)<f Partibus Animalium IV, ch. 10: 687a 5-23*
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Scholastic Aristotle: they get hold of the logical side of his 
thought, rather than of his functional foundation for all the 
statements of logic. They miss entirely the fact that Aristotle is. 
not a system, but a spirit, a method, an intellectual technique. 
They find in Aristotle another possible world. But they miss 
the primary and controlling Aristotelian conviction, that we must 
understand the actual world, the world we discover and must 
work with. They find the dialectic, but they miss the wisdom of 
experience, the sheer empiricism of Aristotle, the sheer acceptance 
of brute facts as given, as the only possible starting point for our 
thought and action. They fail to discover Aristotle’s basic 
conviction that wisdom is learning how to deal, not with what 
might be, but with what is.

And so the Schoolmen, and the modern bright young under
graduates, find in Aristotle intellectual imagination, intelligibility, 
the answer to all the questions, a gorgeous rationalization of the- 
world. But they find it much harder to feel the obstinacy of 
matter, the importance of fact, the sheer thereness of what is, 
the weight of existence, of life itself, of the rich world in which 
we find ourselves placed, the weight of existing institutions and 
opinions, making sport of all our neat little systems and theories, 
all our abstract scientific schemes, and our confident programs of 
reform and revolution. In Aristotle’s own terms, they have 
plenty of “intellect,” of nous, but they do not have enough 
sense.
Now, as contrasted with earlier modern scientists, with the 

age of Newtonian thought, Aristotle has a wealth of intellectual 
imagination, of nous. He himself got it from Plato, and we do 
indeed need it ourselves. It is our science today that seems to 
display far more of such intellectual imagination than our 
philosophizing. But Aristotle’s whole life, as the scholars have 
now reconstructed it for us, was the realization that intellectual 
imagination, having plenty of brilliant ideas, is not enough. We 
need sense also, the humility in the face of encountered facts..
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is a sense of the limits imposed by the encountered facts of 
experience, and of a bondage to them.

/ Now, such a statement of course suggests what is the most 
important point of all in the understanding of Aristotle’s 
practical philosophy. “Aristotelianism” is a method that can be 
applied to any social and cultural materials, to any set of institu
tions and standards, to any cultural heritage. It can be applied 
to Soviet Russia, to medieval Christendom, to India, to New 
York City. In each case the results will be quite different from 
Aristotle’s own application of his method to the materials 

x presented by Greek culture. The fundamental fact about this 
“Aristotelianism” is that it is a method that can be generalized.

Thus it is certain that were Aristotle to write today an Ethics 
and a Politics for contemporary Americans, he would not elevate 
knowing above practical action, he would not find the “life of 
theoria” superior to the “life of praxis," and take it as most 
divine. He would do this no more than he would try to perfect 
the city-state as a form of government, or try to prescribe for 
an economy in which there is no “market,” or develop a distinc
tive and subordinate type of excellence for American women.

The particular Aristotelian excellences or “virtues” are of 
course the values, the norms or ideals of Greek culture, just as 
are the particular social institutions Aristotle discusses in the 
Politics. And neither these particular values which Aristotle 
defends, nor the particular conclusions about social institutions 
with which he comes out in his analysis, are the central or the 
really important thing in Aristotle’s practical philosophy. It is 
undoubtedly true that the Aristotelian ethics is the ethic of 
an upper class in a slave society—in its conclusions. When we 
have made this rather facile observation, however, we must also 
remember that it is the ethic of a functioning upper class, and 
not of a “leisure class,” in the Veblenian sense. In the fourth 
century the Greek upper class had not yet degenerated and lost 
its social function, as happened in later Hellenistic and Roman
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times. And we must remember also that in Attica slaves were ; 
always in a minority: their total number was about 106,000 out ’ 
of a population estimated roughly at some 260,000 in 323 b.c.2 |

But in a deeper sense, the Aristotelian ethics is in its con
clusions the ethics of the detached intellectual—it expresses the 
values of Aristotle himself. And the conflict that is never clearly 
resolved by Aristotle between the life of practice and the life of 
theöria, is ultimately the conflict between what Aristotle observed 
about him in Greek life, and what he himself was—between 
the values of the Athenian citizen, and the values of Aristotle 
the Knower. The excellences he describes on the basis of his 
observation are the rather individualistic ideals and values 
Athenian citizens actually cherished, not the more socialized and 
functional ideals and values they sometimes, with an eye on 
Sparta, thought they ought to cherish. It has even been suggested, 
with some plausibility, that Aristotle’s “high-minded man” is 
actually the intellectual’s satire of the practical man of affairs 
and politician.

In any event, these excellences described by Aristotle are ob
viously not the socialized ideals and values possible and necessary 
in our own world today. It is hardly enough to say, let us abolish 
our form of slavery—perhaps, as Aristotle suggests, through 
automation—and then let all men live like Athenian citizens, 
then let us set up a whole society of “high-minded men.” This 
is to confuse Aristotle’s conclusions, inescapably rooted in the 
facts of his own Greek culture, and necessarily alien to our 
quite different way of life, with his starting point, his archai, 
with his method and his concepts.

When Aristotle is himself speaking of the excellences that 
ought to be cherished, he is speaking for the detached and 
irresponsible intellectual, not for the socialized expert. That is 
why his ethics has always been so beloved of intellectuals,

2 See the estimate of A. W. Gomme in the Oxford Classical Dictionary (chart, 
p. 718).



THE PRACTICAL SCIENCES 251

Now, the highest of all goods at which conduct can aim, all 
men agree, is the Good Life, or Acting Well, eu praxein: it is 
eudaimonia, that is, “well-being” or “welfare.’ The end of 
conduct is human welfare. So that human welfare is the one 
and only arche of ethics and politics, the one “principle” in terms 
of which all conduct is to be understood and judged. Any 
other ideal—any “transcendent” ideal, like the “idea of the 
Good” of the Platonists, any ideal that is “apart,” choristos, and 
unrelated, haplös, not relative to the conditions of human living, 
is quite irrelevant to ethics and politics. For such a good would 
not be practicable or attainable by men, and ethics and politics 
deal with an attainable good, not with empty abstractions such 
as the Platonists love. An unattainable or “absolute” ideal, 
Aristotle points out, is not even of any value as a criterion or 
standard for judging the goods that men can obtain. For no 
science and no art ever uses such “transcendent” standards. The 
physician does not study “health” in the abstract, unrelated to 
his particular patient; his concern is always how to make this 
man here healthy. Just so, ethics does not seek “the Good in 
itself,” auto to agathon, but how this man here can act well in 
this situation.

Now each kind of living thing has its own good, relative to 
its own specific nature. There is thus one good for fish, and 
another good for birds, and still another for men. And the 
specific good of men, say, is likewise always “relative relative 
to the particular man facing his particular problems, choices, and 
situations. There is no good common to all living beings: the 
good of fish is not the good of birds, and neither is or could be 
the good of men. Likewise, there is no human good that is or 
could be common to all men on all occasions—save that of 
always acting intelligently. What is good is always something 
plural, specific, and relative to a particular situation or context.

The goods of different kinds of being differ, just as do the 
goods of different men and of different human situations. Each
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of these goods is determined by, or “relative to,” the specific 
context or situation, so that no uniform generalization about 
human goods is possible. There is to be found in the practical 
science of ethics no invariable structure that is true “always or 
for the most part, as is the case in the theoretical sciences, and 
is indeed the defining mark of those inquiries.

But this does not mean for Aristotle that the good of any 
particular situation is “subjective,” or “personal,” or dependent 
on the mere “feelings” of the participants in the situation. It 
does not at all mean that statements about the several goods of 
different situations are not objectively determinable and dis
coverable, that such statements are not “scientific,” but are 
merely “emotive,” expressing the subjective “feelings” of men, 
or expressing their “existential commitments.” Each situation has

I a good which intelligent inquiry can hope to discover. Aristotle 
is in ethics a complete and thoroughgoing relativist—an ob
jective relativist, in our present-day classifications.

This objective relativism of Aristotle’s is clearly a reaction on 
his part against the claim of the Platonists—and if our recent 
scholarship is sound, of the later Plato himself—that we can 
acquire a theoretical science of the Good that will hold for all 
cases, and will be like mathematics, so much so, indeed, that it 
can be expressed in mathematical terms, as is supposed to. have 
been set forth in Plato’s famous “Lecture on the Good.” This is 
the view that has been at times defended in modern philosophy, 
that the methods of physics can determine questions of value. 
This claim of the Platonists, which seems to have been main
tained by Speusippos and Xenocrates in the Academy, seemed 
as absurd to Aristotle as does its counterpart to anybody today 
—to both positivists and idealists, who for quite different reasons 
summarily reject it. In opposition to this view that the science 
of conduct is like mathematics, Aristotle holds that deliberation 
about the good—in our language, inquiry into “questions of 
value is not a theoretical science like mathematics or physics,
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but is what we should call an “applied science,” and what he 
himself distinguishes as an “art,” like medicine or architecture 
or engineering. Ethics is an art which applies scientific knowl
edge to the needs of particular cases. As a physician, Aristotle 
treats ethics, not, like the Platonists, as a science like geometry, 
but as an art like medicine, which is concerned with the health 
of the soul—a rather modern conception. In this position, he is 
of course returning from the later Plato to Socrates, who 
recognized real knowledge only in the craftsman, the cobbler, 
the navigator, and the rest, and in his long search was seeking 
a craft of living well.

Now, to find what characteristics any human good must 
possess—that is, to find what “human welfare” must mean, 
concretely—we must ask, What is man’s distinctive function? 
What is the distinctive activity of man’s specific “nature” ? What 
is distinctive about man is the possession of logos, discourse and 
reason: it is man’s talking and thinking that set him apart from 
the other animals. And hence man’s specific function is the 
operation of all his powers and capacities in accordance with 
logos; that is, it is to act intelligently. The good man is the 
man who performs this distinctive human function eu \ai \alös, 
“well and beautifully”; he is the man who acts most intelligently. 
Any function is well performed when it is performed in ac
cordance with its own proper excellence or “virtue.’ Hence the 
good of man—human welfare—is the functioning of man’s 
various powers under the guidance of intelligence, and in ac
cordance with their own proper and respective excellence or 
“virtue.”

These individual excellences or aretai demand conditions: 
length of life, riches, a proper society to function in. Social 
organization, the polls, provides the means of training in these 
individual excellences, and it also furnishes the field in which 
they can operate: it provides the materials and conditions for 
training in, and for the exercise of, the good life. Ethics and
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politics arc hence two aspects of the same “architectonic” science. 
The excellences or aretai of the individual are formed in the 
polis, in society, and they can function only in the polis. In the 
individual citizen, they can be considered as hexeis or “habits,” 
as powers possessed by the individual. A “habit” or hexis for 
Aristotle is a kind of “second nature,” an acquired power: like 
human “nature” itself, a habit is a determinate power to act 
in a specific way.

Hence “society,” the polis, exists “by nature,” physei; and man 
is “by nature” a social animal, a zöon politi\on, an animal who 
lives in a polis. That man who is “by nature” solitary and un
social, who is apolis, is either a beast or a god. The “reason why” 
man lives in a polis, to dioti, is that alone of all animals man 
possesses logos, the power of speech. It is significant that the 
same logos that makes man a “rational animal” in its sense 
of “reason,” also, in its sense of discourse and language, makes 
him a “political” or social animal. For speech serves to indicate 
the advantageous and the harmful, and hence also the right and 
the wrong. Through speech it is man alone who has a sense of 
good and bad, of right and wrong. And it is partnership in 
these things that makes every human association, from the family 
to the polis.

Hence the polis, or “society,” is “prior in nature” to each of 
us. For all things are to be defined by their powers and functions. 
And the individual man displays and exercises his powers and 
functions only in the polis. That is, society is “prior” in under
standing any particular man.

Now the polis comes into being for the sake of living, tou 
zen hene\en: the end or final cause of its “genesis” is to provide 
the conditions necessary for any existence that will be human. 
But the polis continues to exist for the sake of living well, 
tou eu zen hene\en. Its continuing function is to serve human 
welfare or eudaimonia. As the supreme partnership or \oin5nia, 
which includes all the other lesser partnerships, it serves the most
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supreme of all human goods, human welfare. It provides not 
only the essential conditions necessary for men’s existence as 
men: defense, trade and exchanging goods. These functions, 
necessary as they are, are not enough to constitute a genuine 
polis, a polis that has become all that a polis has the power to 
become, and like the perfected oak tree has come to realize its 
true form, has come to put into operation the very “nature” of 
a polis. To do that, a polis must provide all the conditions that 
are necessary for human welfare, for acting well that is, for 
the proper functioning of the various human excellences or 
aretai.

Such a polis must exist for the sake, not merely of common ; 
living, but for the sake as well of “worthy and beautiful actions, 
tön kalön praxeön hene\en. A true polis is one that has 
achieved its entelechy, that is, that has actually become a partner-; 
ship in a perfected and complete life, and hence in living well 
and beautifully, to zen eudaimonös \ai l;alös. The best polis 
is the one that best fosters all human excellences, all conduct 
in accord with moral excellence and intelligence.

This is the way Aristotle carries his functionalism into human 
affairs, and applies his categories of process to ethics and politics. 
Aristotle thus stands for the omnicompetence of the state. There 
is nothing that political government must refrain from doing, 
if it makes for human welfare. Aristotle thus quite literally is 
stating the theory of the “welfare state. In his view he stands 
at the opposite pole from Hobbes, for whom the sole and unique 
common good to which the commonwealth must devote itself 
is the preservation of social peace, among men who are by 
nature asocial.

It is significant and ironical that both these poles as to the 
function of government have possible totalitarian implications. 
For neither Aristotle nor Hobbes recognizes anything in the 
nature of an independent “spiritual” power standing outside the 
control of the state, like the Church, or like the University, which
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might well join the churches today as an independent spiritual 
power, to safeguard us from the perils of creeping totalitarianism. 
Aristotle thus states the theory of the rights and duties of the 
citizen of some particular state. No proclamation of the rights 
and duties of man, quite in independence of his polis, was 
made in Greece till the appearance of the Stoics, though the 
Cynics had come close to it. The two theories have often 
collided, though the French Revolution tried to combine them 
both in its Declaration of the Rights of Man and of the Citizen. 
In American history the classic collision was occasioned by the 
Dred Scott decision.

256

j. The Science of Politics: Aristotle’s 
Empirical and Functional Naturalism

Aristotle’s Ethics is a practical science that approaches very 
closely to an art, and is clearly modeled on the physician’s art 
of diagnosis and healing. The practical science of politics, in 
building up the conception of a perfected welfare state, continues 
this concern with an ethical art for fostering an “arrangement of 
citizens” or a mode of life which shall direct the external 
organization of the polis toward establishing such conditions 
as will best promote the moral excellence and training of the
citizens. ___ .—-——

But a large part of the Politics (Books IV, V, and VI in the 
traditional numbering) sets forth a conception of political science 
which is much less in the spirit of the moral physician of the 
soul, and much more in the spirit of the physi\os, the natural 
philosopher observing and analyzing nature’s way with human 

^governments, the natural processes of the generation and the 
destruction of organized human societies. And it is in this 
spirit that the historical account of Athenian constitutional 
history in The Constitution of Athens is set down.

The Ethics is written not only in the temper of the moral
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artist; it is close to the spirit of the logikos in its long and 
detailed analysis of ethical language and terms. This brings it 
near to the treatment of the language of ethics as practiced in 
present-day Oxford Wittgensteinian elucidation of language; 
and in fact the careful study of the Ethics by Oxford classicists 
seems to have exerted great influence on their present moral 
philosophy. The contrast is great between this temper displayed 
in the Ethics and in parts of the Politics, and the empirical and 
functional naturalism of other portions of the Politics, in which 
Aristotre accepts with extraordinary detachment and resignation 
the political process as Greek history had exhibited it. In modern 
scholarship it has led to repeated efforts Jo. rearrange the tra
ditional order of the several books of the Politics. And since 
Jaeger it has seemed to point to a cardinal case where tracing 
a chronological development in Aristotle’s thought, away from 
Plato to a biological empiricism, would illuminate the en
countered discrepancies.

It has long been recognized that our text , of the Politics 
seems to have been put together from several different bodies 
of manuscript, either by Aristotle himself, by his school, or by 
later editors.8 On the hypothesis advanced by—Jaeg&r, and 
endorsed by Sabine,4 the text belongs Jo...two different stages 
of Aristotle’s intellectual development. There is first an earlier 
treatment of the ideal state and theories about it, in Books II, 
III, VII, and VIII. This Jaeger assigns to a time not long after 
Aristotle’s'first departure from Athens. There is secondly a treat
ment of actual Greek cities, the causes of their decay, and the 
best means of giving them stability, in Books IV, V, and VI. 
This realistic study was clearly carried out on the basis of the

3 Sir Ernest Barker, in his Political Thought of Plato and Aristotle (London, 
1906), p. 259, held: “There are three sets of lectures, on distinct subjects, rn dis
tinct styles.” Sir David Ross, in his Aristotle (Oxford, 1924), p. 236, said: The 
work is a conflation of .five separate treatises.”

4 Werner Jaeger, Aristoteles (Berlin, 1923), PP- 237-70; tr. Richard Robinson 
(1934), ch. 10. George H. Sabine, A History of Political Theory (New York, 1937)»
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collection Aristotle made of the constitutional history of one 
hundred fifty-eight Greek cities, of which one, The Constitution 
of Athens, presumed to be by Aristotle himself, was discovered 
in 1890. These studies were primarily historical and empirical 
in character; with them as a basis, after his opening of the 
Lyceum, Aristotle undertook a theoretical analysis of political 
structures and functions, and inserted it in the middle of the 
original draft. Then, Jaeger suggests, he wrote the present Book 
I as a general introduction to the whole work, but never com
pleted the required harmonizing of the different parts.5

Sabine sums up as follows this view of Jaeger’s. Aristotle began 
by seeking to construct an ideal state on the lines laid down in 
the Statesman and the Laws; he conceived political science in 
ethical terms, and the end of the polis was to produce the morally 
highest type of man.

At some date not far removed from the opening of the Lyceum, how
ever, he conceived a science or art of politics on a much larger scale. 
The new science was to be general; that is, it should deal with actual 
as well as ideal forms of government and it should teach the art of 
governing and organizing states of any sort in any desired manner. 
The new general science of politics, therefore, was not only empirical 
and descriptive, but even in some respects independent of any ethical

6 But Sir Ernest Barker, in his translation of The Politics of Aristotle (Oxford, 
i946); PP- xfiTxlvi, writes: “The present writer was at one time attracted to the 
view that the Politics contained different chronological strata. . . . But five years 
spent in the constant company of the Politics during the preparation of this 
translation have irresistibly compelled him to change his views.” Barker has be
come convinced, “It is certain that the results obtained by one disciple of the 
[genetic] method contradict, and contradict flatly, the results attained by another. 
The fact is that the use of the genetic method is vitiated by subjectivity.” Thus 
von Arnim concluded that Books VII and VIII on the ideal state are the latest 
part of the Politics, and exhibit Aristotle’s furthest departure from the tradition 
of Plato. Barker concludes: “We can abandon the attempt to apply a genetic 
method to the composition and structure of the Politics, and we can renounce 
the search for chronological strata. ... We can adopt the view that the six 
methods of the Politics all belong to the period of the Lyceum, and are all—so 

far as chronology goes—on exactly the same footing. There is really no valid 
reason why we should adopt any other view.”
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purpose, since a statesman might need to be expert in governing even 
a bad state. . . .

The complete art of the statesman must take governments as they 
are and do the best it can with the means it has. It might even divorce 
itself from moral considerations altogether and tell the tyrant how 
to succeed in tyranny, as Aristotle actually does later.6

The more completely Aristotle approached the attitude of the 
physiXps, the natural philosopher of politics, the nearer he came 
to the similar attitude of Machiavelli.

However it may stand with the chronological order of our text 
—and like Barker, the present author is skeptical of the too 
neat hypothesis of Jaeger—it is true that in Books I, IV, V, and VI 
Aristotle does state an aim for political science significantly 
different from the ethical attitude of Socrates and Plato. He there 
is clearly applying his general biological and functional natural
ism to the life of Greek cities.

It is clear that in the case of the constitution ... it is the business 
of the same science to study which is the best constitution and what 
character it must have to be the most ideal if no external circumstance 
stands in the way; and what constitution is adapted to what people, 
since for many it is doubtless impossible to attain the best one. So 
that the good lawgiver and the true statesman must be acquainted 
with both the form of constitution that is best of all, and also with 
what is best «inder actual conditions. Thirdly, he must also consider 
the sort of constitution that depends upon an assumption: he must 
be able to study a given constitution, with a view to explaining how 
it may have arisen, and, taking it as it standstill what way it may be 
preserved for the longest time. I mean for example where a city has 
neither the ideally best constitution, or even the elementary condi
tions needed for it, nor the best constitution possible under the actual 
conditions, but has only a constitution of an inferior type. And beside 
all these matters, he must ascertain the form of constitution best suited 
to states in general; most of those who write about the constitution,,

“George H. Sabine, History of Political Theory, pp. 91, 106.
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even if the rest of what they say is good, fail when they come to deal 
with matters of practical utility.

For it is proper to consider not only the ideally best constitution, 
but also what is the one possible of achievement; and likewise, what 
is the one easiest to work, and most suitable to cities generally. . .

The proper course is to bring forward an organization which men 
can be easily persuaded, and will be readily able, to graft onto the 

' one ^ey already have. For it is no less a task to reform an old con
stitution than to frame a new one from the beginning, as hard to un
learn a lesson as it was to learn it originally. In addition, therefore, 
the student of politics must also be able to improve any existing con
stitution.

Hence he must take in view the different varieties of the several 
kinds of constitutions, and know how many there are and how many 
are their combinations. And after this it needs this same discrimina
tion also to distinguish the laws that are best of all from those that 
are appropriate to each of the forms of constitution. For laws ought 
to be made to suit the particular constitution, as indeed in practice 
they always are,, and not constitutions made to suit laws- ... If we 
assume that_there is npLone single form of democracy, or one single 
form of oligarchy, but a number of varieties of both, the same laws 
cannot possibly be beneficial equally for all oligarchies or all de- 
;mocracies.7

In addition to distinguishing the laws from the political 
structure of a city, Aristotle also adds j class analysis, as throwing 
light on the different possible combinations reflected in actual 
constitutions.

Cities too, as we have repeatedly noticed, are composed not of one 
but of many parts. One of these parts is the group of persons con
cerned with the jtroduction of food, or, as it is called, the farming 
class. A second, wFich is called the mechanical class, is the group of 
persons occupied in the various arts and crafts without which a city 
cannot be inhabited—some of them being necessities, and others con
tributing to luxury or to the living of a good life. A third part is what 

’’Politics IV, ch. i: 1288b 22-12893 25.
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may be termed the marketing class; it includes all those who are 
occupied in buying and selling, either as merchants or as retailers. 
A fourth partTsIhejerf class composed of agricultural labourers; and 
a fifth element is the defence force, which is no less necessary than 
the other four, if a city Is not to become the slave of invaders. . . . 
The four original parts . . . will require some authority to dispense 
justice, and to determine what is just. If the mind is to be reckoned 
as more essentially a part of a living being than^ffie body, parts of 
a similar order to mind must equally be reckoned as more essentially 
parts of the city "than those which serve its bodily needs. And by parts 
of a similar order to mind we mean the military part, the part con
cerned in the legal organization of justice, and, we may also add, 
the part .engaged in deliberation, which is a function that needs 
the gift of political understanding. . . . The seventh part is the 
group composed of the rich, who serve the city with their property. 
The eighth part is the magistrates, who serve the city in its offices. 
No city can exist without a government; and there must therefore 
be persons capable of discharging the duties of office and rendering 
the city that service, permanently or in rotation. There only remain 
the two parts which have just been mentioned in passing the de
liberative part, and the part which decides on the rights of litigants. 
These are parts which ought to exist in all cities, and to exist on a 
good and just basis; and this demands persons of a good quality in 
matters political.

The different capacities belonging to the other parts may, it is 
generally held, be shown by one and the same group of persons. The 
same persons, for example, may serve as spldiers, farmers, and crafts
men; the same persons, again, may act both as a deliberative council 
and as a judicial court. Political ability, too, is a quality to which ail 
men pretend; and everybody thinks himself capable of filling most 
offices. There is one thing which is impossible: the same persons can
not be both rich and poor. This will explain why these two classes 
—the rich and the poor—are regarded as parts of the city in a special 
and peculiar sense. Nor is this all. One of these classes being small, 
and the other large, they also appear to be opposite parts. This is 
why they both form constitutions to suit their own interests. It is
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also the reason why men think that there are only two constitutions 
—democracy and oligarchy.8

It is against such a pluralistic and empirical background that 
Aristotle undertakes to explain the natural processes by which 
cities come into being, and the equally natural processes by 
which their forms of government are overthrown by revolution 
and stasis, or “sedition.”

In this subject as in others the best method of investigation is to 
study things in the process of their growth from the beginning. The 
first coupling together of persons then to which necessity gives rise 
is that between those who are unable to exist without one another. 
Such is the union of female and male for the sake of begetting off- 
spring, and this not out of forethought (proairests') but with man as 
with the other animals and with plants there is a natural instinct to 
desire to leave behind one another being of the same sort as oneself. 
And such is also the union of natural ruler and natural subject for the 
sake of security; for he that can foresee with his mind is naturally 
ruler and naturally master, and he that can carry out these things with 
his body is a subject and naturally a slave. So that master and slave 
have the same interest. ... The partnership (^oinönia) that comes 
about in accordance with nature X\ata physin) for the satisfaction of 
daily needs is the household (oz'^or). . . .

The partnership made up of several households for the satisfaction 
of something more than daily needs is the village ({öme). . . . The 
partnership finally composed of several villages is the polis; it has at 
last attained the limit of virtually complete self-sufficiency (autarl^eia'), 
and thus, while £ comes into existence for the sake of life, continues 
to exist for living well. Hence every polis exists by nature, since the 
first partnerships so exist; for the polls is the end of the other partner
ships, and nature is an end, since that which each thing is when its 
growth is completed we speak of as being the nature of each thing, 
for instance of a man, a horse, a household. Again, the object for 
which a thing exists, its end, is its chief good; and self-sufficiency 
(autar\eia) is an end an da chief good. From these things therefore 
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it is clear that the polis belongs to the things that are by nature (tön 
physei he polls esti), and that man is by nature a political animal 
(politi\on zöon).9

Aristotle distinguishes five main varieties of democracy, and 
four of oligarchy, the two chief principles of political organiza
tion, depending on the varying combination of the “parts” of 
the polis, or social classes. Both .democracy and oligarchy are 
in a condition of unstable equilibrium; each has a natural 
tendency to be pushed to its extreme, oligarchy to government 
by an oppressive faction, democracy to rule by the mob. Both 
thus tend to degenerate into the worst of all forms of govern
ment, tyranny, which is also the least likely to be successful 
or to endure. Hence the statesman governing either a democracy 
or an oligarchy finds his chief task to keep it from following 
out the logic and the natural process of degeneration of its 
particular form.

In consequence of this analysis, Aristotle judges that the best 
practicable form of government for most states, assuming no 
more than the common run of moral excellence and political 
skill, will be a judicious mixture of the democratic with the 
oligarchic principle. It will be what he calls politeia, polity or 
constitutional government, and may lean either toward a 
moderate democracy or a moderate aristocracy.

If we adopt as true the statements made in the Ethics (1) that a 
truly happy life is a life of goodness lived in freedom from impedi
ments, and (2) that goodness consists in a mean—it follows that the 1 
best way of life is one which consists in a mean, and a mean of the 
kind attainable by every individual. . . .

In all cities there may be distinguished three parts, or classes, of the 
citizen-body—the ...very.„.rich; the very poor; and the middle class 
which forms the mean. Now it is admitted, as a general principle, 
that moderation and the mean are always best. We may therefore con
clude that in the ownership of all gifts of fortune, a middle con-

8 Politics I, ch. 1: 1252a 24-12533 3.
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dition will be the best. Men who are in this condition are the most 
ready to listen to reason. Those who belong to either extreme—the 
over-handsome, the over-strong, the over-noble, the over-wealthy; or 
at the opposite end the over-poor, the over-weak, the utterly ignoble

-find it hard to follow the lead of reason. Men in the first class tend 
more to violence and serious crime: men in the second tend too much 
to roguery and petty offenses; and most wrongdoing arises either 
from violence or roguery. It is a further merit of the middle class 
that its members suffer least from ambition, which both in the mili
tary and the civil sphere is dangerous to cities. It must also be added 
that those who enjoy too many advantages—strength, wealth, con
nections and so forth are both unwilling to obey and ignorant how 
to obey. ... But there are also “defects in those who suffer from the 
opposite extreme of a lack of advantages: they are far too mean and 
poor-spirited. . . .

A city aims at being, as far as it can be, a society composed of equals 
and peers; and the middle class, more than any other, has this sort of 
composition. It follows that a city which is based on the middle class 
is bound to be the best constituted in respect of its elements of which, 
on our view, a city is naturally composed. The middle classes enjoy 
a greater security themselves than any other class. They do not, like 
the poor, covet the goods of others; nor do others covet their pos
sessions, as the poor covet those of the rich. Neither plotting against 
others, nor plotted against themselves, they live in freedom from 
danger. . . .

It is clear from our argument, first, that the best form of political 
society is one where power is vested in the middle class, and, sec
ondly, that good government is attainable in those cities where there 
is a large middle class—large enough, if possible, to be stronger than 
both of the other classes, but at any rate large enough to be stronger 
than either of them singly; for in that case its addition to either will 
suffice to turn the scale, and will prevent either of the opposing ex
tremes from becoming dominant. It is therefore the greatest of bless
ings for a city that its members should possess a moderate and adequate 
property.10
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In Book V Aristotle’s natural history of the Greek political 
progress reaches its culmination: his mastery of Greek political 
experience is most impressively revealed in this pathology of 
the different types of city, the natural tendency of each type 

to degenerate and be corrupted.
We have to consider the particular way in which each kind of con
stitution is liable to degenerate—i.e., to explain what a constitu
tion is most likely to change to what. In addition we have to suggest 
the policies likely to ensure the stability of constitutions, collectively 
and individually, and to indicate the means which may best be em
ployed to secure each particular form of constitution.

Hence Book V is the analogue in the Politics to Book VII of 
the Ethics, in which the various forms of “sin” are analyzed. 
The difference in temper between the two inquiries is profound, 
and Aristotle is revealed as the perfect physikps in political 
science. The climax of this attitude is his willingness to offer 
advice on how to preserve and maintain a tyranny. “Tyrannies 
can be preserved in two ways, which are utterly opposed to one 
another. One of them is the traditional way; and it is also the 
method of government still followed by the majority of 
tyrants.”12 Aristotle lists the devices: liquidating leaders,Jon. 
bidding common meals or clubs, or any social meetings, requiring 
all residents to appear at the palace, where they can be observed, 
setting up a secret .police to secure dossiers, sowing mutual 
distrust and discord, and impoverishing their subjects.

Such are the arts of the tyrant, and such are the means he uses in 
order to maintain his authority; but they plumb the depth of wrong
doing. ... We have here three principles to which the ordinary 
policies of tyrants may be reduced—three ideas to which their meas
ures may all be referred: (1) to breed mutual distrust among their 
subjects, (2) to make them incapable of action, and (3) to break their 
spirit. Here too we have one of the two main methods for the preserva-

n Politics V, ch. 1: 1301a 22-25.
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tion of tyrannies. But there is also a second method, where the line of 
action followed is almost the very reverse.13

The second way consists in acting as much like a legitimate 
and respectable^king as possible; and this is the way Aristotle 
himself counsels. The tyrant must retain the power to govern, or 
else the tyranny is at an end. But in everything else he should 
act, or at least appear to act, the part of king. He should be a wise 
administrator, use taxes for the public benefit, exercise restraint 
in his personal behavior, avoid giving personal offense, adorn 
his city, show zeal in the public cult of the gods.

A tyrant should appear to his subjects not as a despot, but as a steward 
and king of his people. He should show himself a trustee for the 
public interest, not a man intent on his own; he should make modera
tion, and not excess, the aim and end of his life; he should seek the 
society of the notables, and yet court the favor of the masses. The 
benefit which he is bound to gain by such methods will be twofold. 
In the first place, his rule will be a nobler and a more enviable rule: 
his subjects will be men of a better stamp, free from humiliation, and 
he himself will cease to be an object of hatred and fear. In the second 
place, his rule will also be more lasting; and he will himself attain a 
habit of character, if not wholly disposed to goodness, at any rate 
half-good—half-good and yet half-bad, but at any rate not wholly 
bad.14 7

Aristotle’s whole treatment of tyranny seems typical of his 
willingness to accept the institutions he finds, and to try to make 
the best of them. W. L. Newman suggested that he may have 
wished to amend the worst of Greek institutions, and that he 
may also have desired to keep Macedonian kingship on the right 
track. Barker adds: “The doctor in him (we have always to 
remember his medical ancestry and interest) was attracted to the 
diagnosis of symptoms and the suggestions of cures; and the 
problems of one-man government, especially in its tyrannical

13 Politics V, ch. g: 1314a 13-14, 30-32.
11 Politics V, ch. 9: 1315a 42-13150 ii.
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form, afforded him curious and abnormal material.” 15 In fair
ness it should be added, that while Aristotle devotes a single 
chapter in Book V to the method of ensuring the stability of a 
tyranny by making it as little tyrannical and despotical as possi
ble, he gives the whole of Book VI to the methods of construct
ing democracies and oligarchies with a special view to their 
greater stability and their immunity to the natural tendency of 
all polities toward stasis and corruption.
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4. Practical Intelligence and Gree\ Norms

Returning then to the Ethics, we can say that in Aristotle’s 
analysis excellences (aretai) or “virtues” are twofold. For there 
are two levels of human behavior, two parts of the psyche, or 
“soul”: there is the part that “has logos,’’ intelligence itself, the 
part that knows and chooses; and there is the part that, though 
it does not “have logos’’ and is therefore “non-rational,” is not 
“irrational,” but can still “participate in logos” and obey it, the 
human impulses and desires which can either resist and fight 
logos or intelligence, in those who lack söphrosyne, or self-control, 
or else be guided by it, in those who exhibit such söphrosyne, \ 
the “continent.” There are thus two kinds or sets of human 
excellences or virtues. There are the excellences of desires, of 
natural impulses and habits, which when brought under the 
intelligent control of practical nous or “reason”—that is, when 
directed by foresight of consequences, by proairesis or “fore
choice”—become “excellences of character or moral virtues. 
Secondly, there are the excellences of intelligence itself, the ‘ in
tellectual excellences” or “virtues.”

The first set, the excellences of character, are acquired and 
fixed moral states, settled habits or hexeis, acquired powers or 
“second natures.” They are habits of using foresight (hexeis 
proairetik.ai). They are habits of seeking and following the mean

15 The Politics of Aristotle, translated by Ernest Barker, p. 242.
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' (to meson)—xhc mean not of the thing itself, but the mean rela- 
/tiye to ourselves, as determined by reason (logos), or as an in- 
j telligent man, a man of foresight, ho phronimos, would deter- 
fmine it. These habits of following the mean are habits of making 
choices that are relative to, and proportional to, adjusted to, the 
time, the place, the individual, the resources in the situation, etc. 
They are habits of adapting natural impulses to appropriate ends. 
Such habits must be ingrained in character by a proper training, 
so that they may truly become hexeis, habits or fixed moral states. 
But they must function flexibly: it is impossible to lay down 
general rules, “moral laws,” that will cover all situations. Conduct 
is determined in any particular situation not by nous, intellectual 
insight, but by phronesis, practical intelligence or “prudence,” 
the perfected excellence of practical nous. Moral deliberation, 
like art, deals with particulars, with what choice to make in this 
situation. It is significant that what is the right action in specific 
situations is not arrived at for Aristotle by nous, by moral intui
tion, by insight or hunch, by “conscience,” but by logos, reason- 
i.5& and phronesis, foresight or “prudence.” It is arrived at by 
practical intelligence or “moral deliberation,” boulesis. And this 
right choice is something objectively determinable, something 
that can be discovered; it is not the result of “subjective” prefer
ence.

Aristotle is clearly thinking here in terms of medical diagnosis, 
a process which, though it may be ultimately what we mean by 
having hunches” and “insight,” and though such hunches may 
well enter into it, is at least open to public and objective check
ing. There are for Aristotle no general rules, no universal moral 
laws, no “principles” in ethics, save the one and single arche, 
always to act intelligently in any individual situation, and thus 
to realize human welfare, eudaimonia. The function of the in
telligent or “prudent” man, ho phronimos, and hence of the good 
or the “moral” man, is never to create the havoc that comes from 
acting on universal moral or political “principles,” never to be

so stupid as to “follow the right, mat caelum, but rather, to 
make the very best he can out of every situation.

These moral excellences are founded on intellectual excellence. 
One needs brains to lead the good life, as one does not need brains 
to do one’s duty, or to act “on principle.” “Theirs not to reason 
why, Theirs but to do and die. If Tennyson is here accurately 
portraying the soldier, then, Aristotle would say, no soldier could 
be a moral man. That is “brutality,” not being intelligent, not 
being a man at all. If you do not have any brains yourself, says 
Aristotle, go find someone who has. Consult the prudent man, 
the phronimos, the man of intelligence and foresight, the man 
who has acquired phronesis. He is clearly anticipating the wis
dom of the Catholic confessional and moral director: the wise 
priest plays in it the role of the Aristotelian phronimos, being by 
training and profession in possession of “prudence” or phronesis.

But intelligence alone is not enough: Aristotle knew his Greeks. ^ 
Socrates, he is convinced, was wrong: to know what is the good ' 
thing to do is not to do it. Men are “incontinent,” ahrateis, they 
lack self-control. They know what is the intelligent thing to do, 
but often they do not do it. Aristotle, indeed, knew almost as 
much about “sin” as our theologians. But he attempted to analyze 
it and its causes, and did not leave it as a brute encountered 
unanalyzed fact, to be employed for religious purposes.

In Book VII of the Ethics Aristotle analyzes three kinds of 
“sin”: “vice,” \akja; “brutality,” theriotes; and “incontinence,” 
akrasia. Vice is the failure to hit the mark in seeking for the 
mean; brutality is the lack of the intelligence to know how to 
choose the good. These two are failures of intelligence. The third 
form of “sin,” a\rasia, is something more:

For as man is the best of animals when perfected, so he is the worst 
of all when sundered from law and right. For unrighteousness is 
most pernicious when possessed of weapons, and man is born possess
ing weapons for the use of wisdom and excellence, which it is possible 
to employ entirely for the opposite ends. Hence when devoid of ex-
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! cellence man is the most unholy and savage of animals, and the worst 
in sexual indulgence and in gluttony.16

Excellence of character is necessary for moral deliberation, 
boulesis, to be effective. And such excellence is produced by the 
proper training, by moral education: hence moral education will 
be the chief end of all wise legislation. If we bring up the young 
to direct their impulses by intelligence, we can then trust them 
to have acquired the habit or hexis of acting intelligently as a 
“second nature.” But such a hexis is not the kind of thing that 
can be taught through words spoken by a teacher: it does not 
belong to ta mathemati\a, the things that can be taught by oral

(instruction, like geometry. It is only through the practice of per
forming good acts that we can become good ourselves, only 
through practical moral experience. But by right training and 
experience men can hope to acquire phronesis, the habit of acting 
with foresight and intelligence. Such moral insight is a natural 
perfecting of human nature.

This takes us to the “life of reason” or nous, which has two 
aspects. In the first, reason is a means, an instrument: it is the 
organ of discerning what is best, of perfecting the possibilities 
resident in natural impulses, and adjusting them to each other, 
and to the conditions under which they must function. The 
second aspect is that of reason as an end in itself, the supreme 
“for what” or hou hene\a. The best life is the life of sheer 
knowing, of theöria; and from the standpoint of this best of 
lives, the life of practice, acting intelligently, is ultimately “for 
the sake of” knowing.

Thus for Aristotle the fullest and most intense activity of man’s 
characteristic function, the completest fulfillment of man’s 
distinctive “nature,” is the operaion of nous, of reason, in know
ing. This is the satisfaction of the supreme desire with which 
man is endowed by nature, the desire to know. The philosopher 
who enjoys “wisdom,’’.ixi^Äza, which is the union of “science,” 

w Politics I, ch. 1: 1253a 32-36.
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century. For it is based on a theory of dramatics and poetry which 
is part of a larger and more comprehensive theory of art that 
is implicit in Aristotle. We should not, perhaps, expect Aristotle 
the scientific philosopher to be at his best in talking about the 
specific practice of any art, except the art of inquiry, and of 
course his own beloved art of medicine; though we should expect 
a student of Plato and an observer of the ways of the Greeks 
to try to understand the process of art. As a matter of fact, 
what Aristotle has to say about art is far more penetrating than 
anything Plato lets his characters say, especially in the Republic, 
where the discussion, to be sure, is not about art itself but 
rather about the moral and political effects of art, and is 
deeply involved in the various layers of irony that masterpiece 
exhibits. Plato talks about poetry rather than about “art,” and 
his own attitude is colored, in the Republic as well as in the 
satirical Ion, by the fact that the poets were the Greek sacred
writers, authors of their Scriptures. To take the poets literally
as moral and religious teachers was for Plato rather like taking 
the Bible literally today: rhapsodes like Ion were the counter
part of our Fundamentalists. And Plato was very critical of the 
Olympians, opposing to them his own religion of reason or 
nous. Perhaps Plato, with a premonition of aesthetic discussion 
and its terrors, judged it wiser not to talk about art, but to
illustrate it. He does say, in the Ion and elsewhere, that poetry
is a kind of divine inspiration, or madness, hardly to be given 
a rational explanation, thus anticipating the Romantic philosophy 
of the artist as inspired prophet and divine creator.2

Where Plato develops the implications of the fact of art, and 
of the artist’s experience and outlook, for knowledge, the good 
life, and the nature of the cosmos in general, Aristotle makes 
“art” or techne a fundamental category of his thinking, a basic 
concept for understanding any existential subject matter. In his 
analysis, art or techne, human production or poiesis, is the

2 See Milton C. Nahm’s suggestive The Artist as Creator (Baltimore, 1956).
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realize their implicit ends. And while nature cannot make a- 
house in any other way than houses are made, and hence must 
work through man as her agent in housebuilding—which is 
next to the art of medicine Aristotle’s favorite illustration of 
a process “by art”—and while man cannot make a tree, and 
hence must leave the making of trees to nature, we do not 
have here two radically incompatible kinds of process, but 
rather a natural cooperation.

Hence, when the Christian says,

Poems are made by fools like me,
But only God can make a tree

Aristotle would say, “There is a sense in which that is obviously 
true. But there is a deeper sense in which God or nature and 
I are just alike: we are both artists. And when I make a poem-, 
God or nature is making it, just as much as when he—or she— 
is making a tree, only through different agents: through me, and 
not through the wind, the sun and the rain.” “In general, then, 
art in a sense completes what nature is unable to finish, and in. 
a sense imitates nature.”4

Art, that is, overcomes the difficulties of matter. Aristotle does, 
not mean that art “mimics” nature: art does not imitate nature’s 
products—that would be quite impossible. Art does better, more 
successfully, just what nature does or tries to do: it brings that 
which is possible in materials to a realization, and thus “completes 
nature.” The distinction between “imitating” and “mimicking” 
is important, since Aristotle’s formal definition of art or techne 
is that art is an imitation of nature, a mimesis. It is necessary 
in order to understand what Aristotle means by this definition, 
to realize that art does not imitate nature’s products: it could 
not possibly make an oak tree or beget a man. Rather, art does 
imitate nature’s productive activities. It must be remembered 
that “nature” for Aristotle is a way of acting,5 and what ara

1 Physics II, ch. 8: 199a 16-18.
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imitates is that way: art does the kind of thing that nature does. 
“So the best example of how nature acts, is the man who cures 
himself,”6 doing without deliberation or conscious purpose 
what the physician would consciously direct him to do.

This is what Aristotle makes out of the Greek discussion of 
art as mimesis or “imitation,” a discussion which took its start 
from the fact that in Greek a dramatic spectacle was called a 
mimos, an “imitation.” This is as though we should develop the 
theory—as in point of fact we have—that art is essentially “play,” 
from the fact that we call a dramatic presentation a “play.” 1

Aristotle says little about the actual process of imitating. But 
certain distinctions are clear. In “imitation” the artist separates 
some form from the material with which it is joined in nature, 
some sensible form, and realizes it in the materials of his art, 
in his medium; just as the shipbuilder or the housebuilder 
realizes the form or function and end of his art in another 
material or under other conditions than those that are “naturally” 
encountered. But the new material or medium imposes its own 
conditions on that form: a house of wood, to function as a 
shelter made by art, must have a different structure from a 
natural shelter, like a cave, a structure dictated by the wood.

Likewise, a poem or a picture will have a different structure 
from the actions of men that it imitates, a structure imposed by 
its materials, words or colors respectively. The action “imitated” 
may be “natural” to the actor. But the artist must convey, not 
its natural appropriateness and rightness, but rather a “necessity 
or probability” inherent in the materials of his art. The man 
sitting for a portrait assumes a posture determined by the laws 
of gravitation, anatomy, etc. But the painter must justify his 
picture, not in terms of physics or anatomy, but in terms of 
the composition of colors and lines. A man acts, as a consequence

“Physics II, ch. 9: 199b 3-32.
7 See Richard McKeon, “Literary Criticism and the Concept of Imitation in 

Antiquity,” Modern Philology, 34 (1936), 1-35.
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pupils: it does not belong with ta mathemati\a. This is the 
difference between art and practical intelligence, or phronesis, 
on the one hand, and science, or demonstrated knowledge, on 
the other. Just as we can become morally excellent or “virtuous” 
only through performing virtuous acts, so we can acquire an 
art only through making particular things—through the practice 
of that particular art.

But we have not really acquired the “art” until we have 
learned, not only that things are so, but also why they are so. 
In this sense, though “art” makes individual things, and is 
concerned with what is variable, contingent, and relative, and 
not always or for the most part—since their cause lies in their 
maker, the artist, and not in themselves, in the process of 
production—art involves a knowledge of universals. In other 
words, says Aristotle, like “science,” and unlike “experience,” 
“art is of universals.”

It is to be noted as fundamental for the understanding of 
Aristotle’s theory of art that not only is art not an anomaly 
in nature, an arbitrary addition to nature made by man, so that 
its very existence inevitably constitutes a problem to be solved, 
as in most modern theories of art, but is rather an illustration 
of the productive processes of nature, a natural fact to be 
analyzed and understood. In addition, for Aristotle there is no 
distinction at all between what have come to be called in modern 
times the so-called “fine arts” and the “practical arts.” Such a 
distinction would have been quite unintelligible to a Greek 
thinker. For Aristotle and the Greeks, the “artist” is a maker, 
a craftsman, like the shipbuilder or the physician. The different 
and separate arts are distinguished only by the fact that they 
make different kinds of thing: the shipbuilder makes ships, the 
physician makes health, the poet makes plays. Good ships, good 
health, and good plays are all a delight to behold, because each 
-does something well: the ship sails and parts the waves, the
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tragic poem arouses pit, and fear, and thus purifies the soul. 
The effect in each case is “an innocent joy and pleasure.

2. How to Write a Speech

The longest of the productive sciences in the Aristotelian corpus 
is the Art or Techne of Rhetoric. Manuals on speech writing 
were an old story in Greece long before Aristotle; in this field 
he was keenly aware of standing in a long succession of writers, 
and he uses the development of the art of rhetoric to illustrate 
the continuous growth of knowledge (see passage 20 cited on 
n «). Hence while he could sum up and round out an extensive 
effort to formulate the rules for a favorite Greek practice, he 
could here scarcely display the originality he does elsewhere Of 
the two Platonic dialogues dealing primarily with the ideas 
and the practices of the rhetoricians, the Gorgias and the 
Phaedrus, the latter in particular, the central theme of whicn 
is the criticism of a speech by the rhetorician Lysias makes clear 
the existence of a well-developed theory of public speaking 
with clearly formulated rules. According to Cicero, Aristotle, 
in his lost history of rhetoric, the Synagoge Technon, claims that 
the “art” of rhetoric originated in Sicily after the expulsion o 
the tyrants in 467 b.c., when citizens had to present claims for 
property illegally confiscated by the tyrants, and appealed to two 
rhetoricians of Syracuse, Corax and Tisias, to draw up rules for 
their appeals. Corax was the author of the first of the numerous 
technai or Arts of Rhetoric, and to him is attributed the 
definition of it as “the artificer of persuasion” {peithous dem- 
iourgos). His pupil Tisias was in turn the teacher of Gorgias 
Lysias, and Isocrates; by the third generation they were joined

by many others. , ,,
Against his predecessors, Aristotle complains that they

8 Cicero Brutus xii. 46.

279



280 THE PRODUCTIVE SCIENCES

emphasized forensic speaking, defense in the law courts, al
though deliberative rhetoric, dealing with questions of policy 
in the legislative assembly, is nobler and more worthy of a 
statesman. And they all concentrated on the ways of arousing 
prejudice, compassion, anger, and similar emotions in the judges, 
instead of on the instrument of rational proof of a case, "the 
enthymeme.

Aristotle starts by defining rhetoric as the counterpart (anti- 
strophos) of dialectic, since both have to do with matters that 
are in a manner within the cognizance of all men, and not 
confined to any special science. Hence all men in a manner have 
a share of both; for all, up to a certain point, endeavor to 
criticize or uphold an argument, to defend themselves or to 
accuse others.

It is clear that rhetoric is useful: if the true and the just do 
not win the decision, their supporters lack the requisite skill 
to support them rightly. If it be argued that rhetorical skill can 
also support the false and the unjust, this is true of all good 
things except excellence (arete).

Rhetoric may be defined as the power of discovering the 
possible means of persuasion in reference to any subject what
ever. It furnishes three types of proof. The first type tries to 
establish the moral character of the persuader, so as to create 
confidence in his integrity. The second type tries to put the 
hearer into a receptive state of mind. The third type tries to 
persuade by means of the speech itself, through its rational or 
seemingly rational proof of its contentions. Hence the effective 
speechmaker must be a master of logical reasoning, of the 
characters and virtues of men, and of the emotions they will 
feel. All three concern the effect or function his speech will have: 
here too Aristotle s analysis is thoroughly functional.

Thus it appears that rhetoric is as it were an offshoot of dialectic 
and of the science of ethics, which may be reasonably called politics.
. . . Rhetoric is a sort of division or likeness of dialectic, since neither

of them is a science that deals with the nature of any definite subject 
matter.9

The function of rhetoric is to deal with things about which we 
deliberate, but for which we have no systematic rules. That is, 
we deliberate about human actions, none of which are necessary.

There are three kinds of rhetoric, depending on the nature of 
those to whom it is directed. The hearer of speeches will be 
either a mere auditor or a judge, and if a judge, a judge of 
things that have happened, or of things to come. There are 
hence three kinds of rhetorical speeches, deliberative, forensic, 
and epideictic (in the political assembly, in the law courts, and 
as show pieces). The deliberative speaker can freely admit that 
what he advocates is unjust; he cannot admit that it is in
expedient. The forensic speaker can freely admit that his action 
was harmful, but not that it was legally unjust.

The deliberative speaker must know the nature and extent of 
the City’s resources; he should know the City’s military power; 
he should have a special understanding of proposed legislation. 
Aristotle carries through a brief examination of the good and 
the expedient in general, since men deliberate not about the end, 
but about the means to the end, which are the things that are 
expedient in our actions.
Let us assume good to be whatever is desirable for its own sake, or 
for the sake of which we choose something else; that which is the aim 
of all things, or of all things that possess sensation or reason; or would 
be, if they could acquire the latter. Whatever reason (nous) might 
assign to each, and whatever reason does assign to each in individual 
cases, that is good for each; and that whose presence makes a man 
fit and also independent; and independence (to autarkies) in general; 
and that which produces or preserves such things, or on which such 
things follow, or all that is likely to prevent or destroy their opposites.10

Aristotle proceeds to enumerate such goods: health, the virtues, 
pleasure, happiness, wealth, friendship, honor and good repute,

* Rhetoric I, ch. 2: 1356a 25-34.
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10 Rhetoric I, ch. 6: 1362a 23-29.
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justice, “since it is expedient in general for the common weal.” 
In the case of more doubtful goods, that is good the opposite 
of which is evil, or is advantageous to our enemies. That which 
is not in excess is good; and also that which many aim at and 
compete for, and that which is praised. Generally speaking, all 
that is deliberately chosen is good. All these are the material 
from which we must draw our arguments in reference to good 
and the expedient. Aristotle is here listing the unquestioned ends 
of the audience to whom an effective deliberative or political 
speech must be directed.

Since deliberation often has to consider which of two useful 
courses is the more useful and expedient, Aristotle offers much 
shrewd advice on comparative values.

That which men of practical intelligence {hoi phronimoi), either 
ail, or more, or the best of them, would judge, or have judged, to 
be a greater good, must necessarily be such, either absolutely or in 
so far as they have judged as men of practical intelligence {phronesis'). 
The same may be said in regard to everything else; for the nature, 
quantity, and quality of things are such as would be defined by science 
{episteme) and practical intelligence {phronesis).11

The most important and effective of all the means of 
persuasion and good counsel is to know all the forms of govern
ment and to distinguish the manners and customs, institutions, 
and interests of each; for all men are guided by considerations 
of expediency, and what preserves the City is expedient.

There are four kinds of government, democracy, oligarchy, aris
tocracy, and monarchy. . . . Democracy is a form of government in 
which the offices are distributed by the people among themselves by 
lot; in an oligarchy, by those who possess a certain property-qualifica
tion; in an aristocracy, by those who possess an educational {\ata 
paideian) qualification, meaning an education that is laid down by 
law. In a monarchy, one man alone is supreme over all; if it is subject 
to certain regulations, it is called a kingdom; if it is unlimited, a 

11 Rhetoric I, ch. 7: 1364b 12-16.
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tyranny. . . . Now the end of democracy is liberty, of oligarchy 
wealth, of aristocracy things relating to education and what the law 
prescribes, of tyranny self-protection.12

In forensic speeches, which have to do with accusation and 
defense in a law court, we must consider the motives that lead 
men to act unjustly, their state of mind, and the character of 
those exposed to injustice.
Let injustice be defined as voluntarily causing injury contrary to the 
law. Now, the law is particular or general. By particular, I mean the 
written law in accordance with which a city is administered; by 
general, the unwritten regulations which seem to be universally 
recognized. . . • By general laws I mean those based upon nature 
{\ata physin). In fact, there is a general justice {di\aion) and in
justice {adi\on), as all men in a manner divine, even if there is no 
community or agreement between them. This is what the Antigone 
of Sophocles seems to mean, when she says:

For neither today nor yesterday, but from all eternity, 
these statutes live and no man knoweth whence they came.13

And as Empedocles says about not killing that which has life {to 
empsychon), for this is not right for some and wrong for others,

But a universal precept, which extends without a break 
throughout the wide-ruling sky and the boundless earth.14 

Alcidamas also speaks of this precept in his Messeniacus.15

It is significant that this clear reference to natural law and 
natural justice does not mention Plato.

The motives that lead men to do injury and commit wrong 
actions against the law are vice {\aT{ia) and incontinence or 
lack of self-control {akrasia). There are four causes of voluntary 
action: habit, reason, anger, and desire; and three of involuntary 
action: chance, nature, and compulsion.

w Rhetoric I, ch. 8: 1365b 29-13663 6.
13 Sophocles Antigone 1. 456. “Empedocles fr. 135 (Diels).
15Rhetoric I, chs. 10, 13: 1368b 7-10; 1373b 6-18. The commentator supplies 

the line from Alcidamas, a pupil of Gorgias: “God has left all men free; nature 
had made none a slave.”
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As for those acts which men do of themselves and of which they are 
the cause, some are the result of habit, others of desire; and of the 
latter some are due to rational desire {logisti\e orexis), others to 
irrational desire. Now wish {boulesis) is a desire for the good, for 
no one wishes for anything unless he thinks it good; irrational 
desires are anger and appetite {epithymia) .lfi

All things that men do voluntarily either are or seem to be 
good or pleasant; appetite is the desire for what seems to be 
pleasant. This leads Aristotle to a discussion of pleasure and a 
list of pleasant things, from revenge, to friends and learning 
things.

And since things which are akin and like are always pleasant to one 
another, and every man in the highest degree feels this in regard to 
himself, it must needs be that all men are more or less selfish 
{philautoi)-, for it is in himself above all that such conditions are 
to be found. Since, then, all men are selfish, it follows that all find 
pleasure in what is their own, such as their works and words. That 
as a rule is why men are fond of those who flatter and love them, 
of honor, and of children; for the last are their own work.17

A successful speaker must know how to show himself to his 
audience to be of a certain character, and how to put the 
audience or judge into a certain frame of mind. In deliberative 
speaking the former is the more important, in forensic, the 
latter. In order to produce conviction in the assembly, the 
speaker must seem to be possessed of practical intelligence 
{phronesis), moral excellence {arete), and good will {eunoia).

For either through want of intelligence they form incorrect opinions, 
or, if their opinions are correct, through viciousness they do not say 
what they think, or if they are intelligent and good, they lack good 
will; wherefore it may happen that they do not give the best advice, 
although they know what it is. These qualities are all that are neces
sary, so that the speaker who appears to possess all three will neces
sarily convince his hearers.18

™Rhetoric I, ch. 10: 1369a 1-4.
w Rhetoric II, ch. 1: 1378a 11-16.
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rhythm. If it is metrical, it seems artificial and fails to persuade, 
distracting the hearer s attention. If it has no rhythm at all, it 
is without any limits (aperanton)and the unlimited (to 
apeiron) is unpleasant and unknowable. Now all things are 
limited by number, and the number belonging to prose is 
rhythm.

The other theme treated is the arrangement (taxis). A 
speech must have two parts: it is necessary to state the case, 
and then to prove it. Aristotle ridicules the elaborate divisions 
into parts the rhetoricians had worked out. At most he will 
admit Isocrates addition of exordium (prooimion) and perora
tion (epilogos): and the peroration is often unnecessary.

The epilogue is composed of four parts: to dispose the hearer favor
ably towards oneself and unfavorably towards the adversary; to 
amplify and depreciate; to excite the emotions of the hearer; to re
capitulate. For after you have proved that you are truthful and that 
the adversary is false, the natural order of things is to praise our
selves, blame him, and put on the finishing touches.20

The Rhetoric of Aristotle, as some of the difficulties of its 
composition make clear, is undoubtedly a compilation of several 
different sets of notes. Its intention is extremely functional and 
practical: it is designed to tell a speaker how to deliver a 
successful and effective speech, that will influence an assembly 
or win the decision in a court of law. Much of it belongs to 
the Aristotle who wrote the Realpolitik of Books IV to VI of 
the Politics: that is, to the observer of men who had no il
lusions about how to appeal to them. But the later historical 
influence of Aristotle’s Rhetoric was enormous, not only on all 
subsequent Greek Arts of Rhetoric, but on the controlling ideas 
of Cicero and Quintilian as well. Above all, it established the 
central line of the Western tradition, that rhetoric cannot be 
a merely formal discipline, as Gorgias had contended. With 
Plato’s Gorgias it transmitted to Cicero the all-important notion

x Rhetoric III, ch. 19: 1419b 10-16.
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that the effective speechmaker must possess ethical and political 
intelligence or phronesis in addition to technical skill, and that 
any training in speaking well must include training in the art 
of living well and of advising the city how best to act. This 
made Roman education, which was largely rhetorical, and 
carried on by the rhetoricians, like the later Varro and St. 
Augustine, a training in moral and political wisdom, and not 
merely in history and polite letters. And it is hardly too much 
to trace back through Cicero to Aristotle the central conviction 
running through the whole tradition of literary humanism in 
medieval and modern times, which derives from Roman edu
cational practice, that the study of good writing and good speak
ing must be indissolubly wedded to the study of good living, 
and that the pursuits of the arts of letters are ipso facto pursuits 
of humane wisdom.

287

3. How to Write a Tragic Poem

Against the general background of what art is, Aristotle under
takes to tell how to make a good play. To know when some
thing has been well made, we must know what that kind of 
thing does, what its function is. Specifically, to know what is 
a good poem, we must know what poems do; and to know what 
is a good tragic poem, we must know what tragedies do. When 
we understand what their effects are, we can then contrive to 
make them most effective.

Now, poems, says Aristotle, are made by men for two reasons, 
each of which is a “part” of human nature. In the first place, 
men love to “imitate” human actions: they love from child
hood to make believe, they love to imagine they are somebody 
else, and to behave accordingly. Secondly, they take delight in 
recognizing “imitations”: they like to see pictures of what they 
are familiar with, just as they like to exercise their senses, to 
see and to hear, in harmony and rhythm. The seeing and the
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hearing are joys in themselves; and when they are seeing and 
hearing what they can recognize, there is a double delight. For 
then there is an intellectual delight added to the purely sensory 
delight. If you have not seen the thing before, your pleasure 
will be entirely in the execution or the coloring, in the tune 
and rhythm. But if you “recognize” it as something you are 
already familiar with, you gain an added intellectual pleasure. 
For, says Aristotle the Knower, who is clearly speaking at this 
point, you are also “learning” something: you are learning the 
“meaning” of something, you are seeing what you already knew 
in a novel light. Thus we love to see a picture of a dead dog, 
even though to behold the actual dead animal would be 
repugnant to us.

Above all, men delight in “imitations” of human actions, in 
the portrayal of the characters of men in action—that is, of 
human powers in operation. They love to observe what men 
do and what they suffer in interaction with the operation of 
the powers or characters of other men. Men love to “imitate” 
human actions in playing the flute, or the lyre, or in the rhythm 
of the dance. Music, in fact, can “imitate” character and its

}operating or functioning better than any other art: music is 
the most “imitative” of all the arts, while painting is the least 
“imitative.” In painting there are no actions at all, no operation 
of characters: painting is completely static, it portrays only a 
single moment halted (see Politics 1340a 18-b 19).

It is clear that Aristotle means by “imitation” something quite 
different from mere representation, the mere reproduction of 
the surface of the finished products of nature. He is not even 
thinking of program music. He is indeed opposing his functional 
concepts and attitude to the Greek love for representation in 
painting: he had a very low opinion of Apelles, whose paintings 
of fruit were said to have deceived the birds and the insects. 
Rather, in calling music the most “imitative” of the arts, 
Aristotle means that music produces by its sounds the same
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effects that nature produces by human character in action. A 
good poem or a good song arouses in us the same feelings and 
emotions as do the actions of a man. We might put it today 
in our language: music is the most “expressive of all the arts; 
were it not that this term has a flavor of the subjectivism of 
modern theories of art that is utterly lacking in Aristotle’s 
perfectly objective functionalism.

Every art—the art of shipbuilding, the art of healing, the art 
of poetry, and all the rest—is thus an imitation of the work 
and action of nature. Poetry does not use form and color, as 
painting does, but the voice, like music: it employs rhythm, 
harmony, and language to imitate the actions of men, what men 
do and suffer, their happiness and misery. It does not use 
rhythm alone, like dancing, nor rhythm and harmony alone, 
like fluteplaying. Epic poetry and dramatic poetry are the 
highest forms of poetry, because they are clearly the most 
“imitative” of men’s actions, the most living and functional. 
Empedocles, for instance, is according to Aristotle, no poet, even 
though he employs the means of poetry, but a physi\os, a natural 
philosopher; for there is in his verse no imitation of human 
actions. Thus for Aristotle, Lucretius would be no poet, though 
Milton would be—Aristotle might relent, however: for Lucretius 
could be said to “imitate” the actions of nature!

Tragic poetry, in particular, imitates men’s actions in such 
a way as to arouse pity, or eleos, and fear, or phobos, as comic 
poetry arouses ridicule and laughter. Tragedy aims to arouse 
pity and fear for the hero, the protagonist, and thus to purge, 
heal, and lighten the soul of the auditor, and thus delight it. 
Tragedy aims to produce pleasure by giving relief from the pity 
and fear it arouses. Hence the best tragedy will be the one 
that best produces that effect. Aristotle’s is certainly a medical, 
almost a Freudian theory of the function of tragedy. But it 
has many of the overtones of the ritual catharsis, the purification 
and “purging” of the soul, of the cult of Dionysos out of which
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Greek tragedy developed. Tragedy remained a religious cult 
for the Greeks, and Aristotle’s analysis is reminiscent of that 
underlying background.

Now art imitates nature by doing consciously and with full 
1 knowledge of why it is done, what nature does without aware

ness, without conscious intent or “purpose,” without any “end- 
in-view.” Art imitates nature by doing better what nature is 
prevented from doing fully and completely. Hence art, in 
imitating what melt’s actions do to produce pity and fear, can 
do it much better and more effectively than can the actual and 
contingent actions of the men produced by nature and not by 
the poet. Hence the function of the poet is to describe, not what 
has actually happened, but rather the kind of thing that might 
happen, what is probable or necessary. Herodotus in verse would 
still be merely “history,” not poetry; it would remain an account 
of particular facts, while poetry is of the nature rather of 
universals,21 of what such a man would probably or necessarily 
say or do. Poetry is just the kind of thing Thucydides puts into 
the speeches of his characters: Thucydides is clearly from Aris
totle’s point of view a true poet.

In real life, in history, we can hardly discern why things have 
to be as they are: there are far too many complicated and chance 
or accidental factors. The universal that is implicit there does 
not stand out clearly. But in tragedy the poet can improve on 
nature, and show the inevitable dependence of destiny on 
character. He can make plain not the mere bare event, the 
“fact that,” to hoti, but also the “reason why,” to dioti: he can 
disclose how it had to be the way it was. “In the characters and 
the incidents, what is said must be the probable or necessary 
outcome of character, and what happens must be the probable or 
necessary outcome of what has gone before.”22 Tragedy, that

21 “Poetry is something more philosophic and of graver import than history, 
for poetry speaks rather of the universal, while history speaks of the particular.” 
Poetics ch. 9: 1451b 5—7.

22Poetics ch. 15: 1454a 35-37.
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is, must be “universal,” not in dealing with universal types, 
as the neo-Classicists of the seventeenth and eighteenth centuries, 
misinterpreted Aristotle, but in being “intelligible,” in making 
us understand, in exhibiting men, as it were, sub specie aeterni- 
tatis. On all these counts, Thucydides is a true “poet,” while 
Herodotus is clearly not.

The poet thus makes the universal pattern of nature clearer 
than nature unaided by art is able to do, “just as a good portrait- 
painter reproduces the distinctive features of a man, and at the 
same time, without losing the likeness, makes him handsomer 
than he is.”23 The poet clarifies nature’s pattern. The poet 
depicts things as they are, or as they are said to be, or as they 
ought to be—as they ought to be if nature’s aim is to be fully 
realized. Sophocles, who was Aristotle’s favorite tragic poet, just 
as he was to be Hegel’s,24 said, he drew men as they ought to' 
be, while Euripides drew them as they actually are—as they 
“ought” to be if they were to be fully men. Since the aim of 
poetry is to “convince,” a convincing impossibility is preferable, 
and certainly far more effective, than an unconvincing pos
sibility. In other words, it is no answer to the critic to say, “It 
actually happened! I knew a man who did just that!” If his 
model is in fact improbable, the poet ought to improve upon 
nature.

Now, if this is what a tragic poem does, the best tragedy will* 
be the one that does it most effectively and convincingly. How

^ Poetics ch. 15: 1454b 11-14.
21 Aristotle’s favorite Sophoclean tragedy was clearly Oedipus Tyrannus, just 

as Hegel’s was Antigone. Hegel’s judgment was based on his own essentially 
historical theory of tragedy, in which the tragic hero—in this case Antigone— 
is defeated because he is defending an ideal for which men are not yet ready,, 
and which will triumph only in the future. Thus for Hegel, whether Woodrow- 
Wilson is a tragic or only a pitiable figure depends on whether the United Na
tions manages to establish itself. It is interesting that Aristotle has a rather low 
opinion of the Antigone. Both Haemon and Creon, according to Aristotle, are- 
with full knowledge on the point of doing a harmful deed, and then leave it 
undone. “This is odious and also, through absence of suffering, untragic.” 
Poetics ch. 14: 1453b 35-39. But compare passage 14 in section 2 in this- 
chapter..


