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Abstract

In Posterior Analytics 11.19 Aristotle raises and answers the question, how do first principles
become known? The usual view is that the question asks about the process or method by
which we learn principles and thar his answer is induction. I argue that the question asks
abour the original prior knowledge from which principles become known and that his
answer is perception. Hence the aim of I1.19 is not to explain how we get all the way to
principles but to defend the claim that our knowledge of them originates in perception.
Aristotle explains how we learn principles earlier in book II, in his account of definitional
inquiry. In 11.19 he explains how we reach by induction the preliminary accounts necessary
for such inquiries.
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Introduction

A science, according to the Posterior Analytics, is a hierarchically organized
series of demonstrations (or explanatory syllogisms). The highest demon-
strations have as their premises the first principles (&pxoi) of the science.
First principles are indemonstrable: everything else in the science is deduced
and explained from them; they are not deduced or explained from any-
thing. Since we cannot acquire knowledge of first principles by demonstra-
tion the question arises, how do we learn them? The final chapter of the
Posterior Analytics, 11.19, aims to help answer this question. My main claim
in this paper is that it aims to provide a much smaller part of the answer
than commentators usually think.

I begin (in sections 1-4) with an overview of my interpretation. I then
turn (in sections 5-14) to a close analysis of the text, focusing on the first
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three quarters of the chapter (99b15-100b5). Here Aristotle poses a ques-
tion about our acquisition of first principles, raises a puzzle that develops
the question, and then answers the question and solves the puzzle in four
difficult, closely packed bits of text.

1. Opening Moves and Overview

In the opening lines of Posterior Analytics 11.19 Aristotle summarizes what
he takes himself to have accomplished thus far in the Analytics:

[A] So it is clear concerning syllogism and demonstration what each is and how each
comes about, and so too concerning demonstrative scientific knowledge
[¢motiung drodeiktixiic); for these are the same.! (99b15-17)

He then announces the two questions he intends to address:

[B] But concerning the principles [repi 8¢ t@v dpy@v], how they become known
[ridc te yivovton yvédpwuor] and what is the state that knows them [tig 7
yvopilovoa €], this will be clear from what follows after we have first set out
the problems. (99b17-19)

The chapter’s structure falls easily out of this sentence. Aristotle begins by
raising a series of puzzles (99b20-32). He then tackles the first of his two
questions — how do the principles become known? (99b32-100b5) And he
concludes by answering the second — what is the state (€€1g) that we are in
when we know them? (100b5-17)

Despite its structural clarity, the details of II1.19 are notoriously difficult
to work out and a variety of interpretations have been defended. In recent
decades, however, there has emerged widespread agreement about what
Aristotle’s account looks like in broad outline: the way principles become
known is by énaywyn (induction), and the state that knows them is vodg
(mind or intellect).? From here interpretations diverge widely — especially,
but not only, over the question of what role, if any, votg plays in induction.

" Translations from the Posterior Analytics are my own, although I draw from Barnes
(1993).

2 See Barnes (1993), 268-9, Engberg-Pedersen (1979), 317, Kosman (1973), 385-6,
Modrak (1987), 158, 172-4.
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A traditional view is that induction alone is necessary but not sufficient for
reaching knowledge of first principles; induction must be aided in this
endeavour by the intuitive activity of vod¢® — in particular, by the so-called
agent vodg of De Anima I11.5.* An alternative view, defended by Jonathan
Barnes, is that induction is sufficient for reaching principles; votg is the
outcome of induction and plays no role in it.’ Despite this disagreement
between what Barnes calls the ‘easy rationalist’ and ‘honest empiricist’ ways
of reading the chapter,® at least this much seems clear: induction (with or
without vod¢) answers Aristotle’s first question, vodg his second.

In this paper I will argue that, contrary to the prevailing view, induction
is not Aristotle’s answer to the first question in I1.19. My claim is not that
the chapter presents a different answer to this question; rather, my claim
is that it presents an answer to a different question from the one usually
supposed. Commentators generally believe that when Aristotle asks ‘how
do the principles become known?’ he is concerned to identify, in Barnes’s
words, ‘the process or method by which we gain knowledge of first principles’” —
namely, induction. I will argue instead that the question concerns the orig-
inal prior knowledge from which first principles become known — namely,
perception. For Aristotle, all learning requires prior knowledge® and differ-
ent types of learning require different types of prior knowledge. A natural
way for him to answer the question of how first principles become known
is for him to identify the prior knowledge from which they first begin to
become known: perception. Perception, of course, is not all that is required
for getting to know principles, nor is it all Aristotle discusses in I1.19. It is,
however, his primary focus, the central concept around which the argu-
ment of the chapter is organized.

My reading departs from the usual view of I1.19 according to which
Aristotle’s main concern in answering the first question is to explain how
we reach knowledge of first principles. On this view, Aristotle identifies

3 See Bayer (1997), Irwin (1988), 134-7, 531-2.

4 See Kahn (1981), 397-414.

% See Barnes (1993), 267-70. Lesher (1973) strikes a middle ground, arguing that induc-
tion involves low-level noetic activity (what Aristotle elsewhere in the Posterior Analytics
calls vénoig (1.31 88a7, 16)) — in particular the recognition of a universal in one or more
particular instances (see also Engberg-Pedersen (1979), 307-11, Modrak (1987), 160-1).
9 Barnes (1993), 259, 270.

7 Barnes (1993), 268 (my emphasis).

8 Posterior Analytics 1.1 71al-2.
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cognitive states necessary (perhaps even sufficient) for acquiring knowl-
edge of first principles (perception, memory, experience, and so on) and
the reasoning by which we acquire it (induction, with or without vodg).
The view I wish to propose finds in I1.19 a more modest project. Aristotle’s
aim is to explain and defend his radical, anti-Platonist claim that our
knowledge of first principles originates in perception. He does so in two
ways: (1) he identifies the cognitive states that first emerge out of percep-
tion (memory, experience, and so on) and that mark the early stages in our
intellectual development; and (2) he argues that induction, starting from
perception, is the means by which we reach one of these early stages —
namely, the grasp of a certain kind of universal. Everyone agrees that I1.19
explains at least part of our intellectual development. The question is, how
much?

2. Motivation

One way to motivate my reading is to consider an interpretive problem
with I1.19, one that arises on the usual way of understanding Aristotle’s
first question. Commentators often note that when Aristotle addresses the
first question (99b32-100b5) his account seems to vacillate.” At the start
(99b32-100a14) he seems intent on explaining how we acquire knowledge
of first principles, in particular definitions, which are the most important
type of principle.'® But then in the final part of his account (100a14-b5),
which contains the chapter’s only explicit reference to induction (100b4),
he seems to revert to explaining something much more basic: how we
acquire, by induction, ordinary concepts such as ‘human being’ and ‘ani-
mal.” Since definitions are propositions but concepts are not, Aristotle
looks confused about a rudimentary philosophical distinction.'' But more
significantly, since voig is the state that knows first principles (100b5-17),

9 See Barnes (1993), 259, Modrak (1987), 161, Scott (1995), 110.

' Aristotle calls definitions ‘the dpyai of demonstration’ (I1.3 90b24). In Posterior Analyt-
ics 1.3 (72b23-4) he states that the apyn of émotiun (i.e. vodg) is that by which we know
the definitions. Definitions are the immediate premises (I1.19 99b21, 22) of the demon-
strations that occupy the highest reaches of a science. They are immediate because there is
no middle term that explains why the predicate (the definiens, the essence) belongs to the
subject (the definiendum). As such they are indemonstrable.

1 See Barnes (1993), 271, Kahn (1981), 389-90, Ross (1949), 675. For further discussion
see n63 and nG7 below.
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and since having noetic knowledge of a scientific definition is much more
cognitively demanding than grasping an ordinary concept, he seems con-
fused about fundamental differences in levels of learning, switching prob-
lematically from an account of scientific learning to an account of ordinary
learning with no apparent notice. To overcome this problem it is tempting
to adopt a deflationary strategy and downgrade the earlier section (99b32-
100a14) — the one apparently concerned with learning definitional prin-
ciples — to the level of ordinary learning, in line with the passage on
induction (100a14-b5). The problem now is that Aristotle seems to fail to
answer his first question, which, as it is usually understood, demands an
account of high-level, scientific learning, not (or at least not only) low-
level, ordinary learning. However, if, as I wish to argue, the first question
does not ask about the process by which we learn principles but about the
origin of our knowledge of them, then Aristotle is 7oz obliged to discuss
high-level learning. And if he is not so obliged, then the deflationary strat-
egy can be consistently deployed — or so I hope to show.

A second way to motivate my reading is to consider the disagreement I
mentioned above between the ‘rationalist’ and ‘empiricist’ interpretations
of the chapter. Neither option is particularly attractive. Induction, for
Atristotle, is the means by which we move from a grasp of several particu-
lars to a universal proposition that identifies something they share in com-
mon."? From perceiving that Socrates is two-legged, and Callias, and Plato,
and so on, I grasp that all humans are two-legged. The rationalist worries
that induction, so conceived, is too weak to get us to knowledge of first
principles. And rightly so. To know first principles is to grasp the highest,
most explanatory truths in a science and to grasp them as such. Are we
really to suppose that we reach this exalted state by a simple process of
generalization over particulars? The rationalist’s solution is to appeal to
vodg as a faculty of intuitive discovery, which takes us from the results of
induction to knowledge of principles properly speaking. The empiricist,
on the other hand, worries that this saddles Aristotle with a mysterious
view, one that has little basis in his texts. And rightly so. Aristotle is clear
that voig is the state we are in when we know first principles, not the fac-
ulty by which we gez r0 know them." There is truth on both sides: induc-
tion is too weak to get us to first principles, but vodg is not part of

12 See e.g. Topics 1.12 105a13-14.
'3 Posterior Analytics 1.3 72b18-25, 11.19 100b5-17. For discussion, see Barnes (1993)
167-70, Kosman (1973).
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Aristotle’s explanation. The solution I wish to propose is, again, a simple
one. We should stop looking to I1.19 for Aristotle’s account of the process
or route by which we reach first principles. The chapter addresses a differ-
ent and more basic question: where does the route begin?

3. The Origin of Posterior Analytics 11.19

IfI1.19 is not the text in which Aristotle explains how we reach first prin-
ciples, then what is? And if induction is not the method by which we reach
them, then what is? There is good reason to think that Aristotle explains
how we reach first principles earlier in book II, especially in chapters 1-10
and 13, in his account of scientific inquiry into essence and definition —
what in the Mezaphysics he calls ‘learning by defining’ (992b29-33)."
Terms for inquiry, discovery, and knowledge acquisition occur frequently
in Posterior Analytics 11.1-10, 13." The what it is (or essence) is one of the
things we seek in an inquiry, and, if our inquiry is successful, it is one of
the things of which we have éniotipn (scientific knowledge).'¢ The essence
of a thing is what gets expressed in its definition. A definition is a first
principle in a science. When we have éniotipn of a definitional principle
as explanatory of some fact, we have demonstrative émiotiun. When we
have émothun of a definition in its own right, we have non-demonstrative
émiotApn — that is, vobg. (Indeed having vobg of definitional principles in
their own right is a requirement for having demonstrative émotiun.) Since
Posterior Analytics 11.1-10 and 13 explain how we seek and acquire knowl-
edge of essence-stating definitions, which are first principles, there is good
reason to suppose that these chapters explain how we come to have voig
of first principles. As Aristotle says in the Topics, we get to know first
principles by means of defining."”

In Posterior Analytics 11.8 Aristotle says that our search for the essence
of a thing is facilitated by our prior grasp of ‘something of the essence’

9 ‘By defining’ renders the Greek noun in the dative: dpiopd (Metaphysics 1.9 992b32).
See also Posterior Analytics 11.7 93b38, Topics VIII.3 158b4.

1 See especially Posterior Analytics 11.1-2 and 8 for frequent occurrences of {nteiv (to
inquire, to search), ebpickw (to discover), and yv@von (to get to know). For similar vocab-
ulary see also I1.13 96a22, 97a16, 97b7.

19 Posterior Analytics 11.1 89b23-5.

" Topics VIIL.3 158b1-4.
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(93a29) or ‘something of the object itself, for example, thunder, thatitisa
certain noise in the clouds, and eclipse, that it is a certain loss of light, and
human being, that it is a certain kind of animal, and soul, that it moves
itself.” (93a22-4) These are examples of what I will call ‘preliminary
accounts.” A preliminary account identifies a non-accidental property of a
kind whose essence we wish to discover. It thereby facilitates our search,
which we conduct according to one or the other of the two methods Aris-
totle explains: demonstration (I1.8) and division (I1.13).'®

Aristotle’s lengthy discussions of definitional inquiry earlier in Posterior
Analytics 11 provide the background against which I propose interpreting
I1.19. It is a mistake to read the chapter as a quasi-independent treatise —
On Coming to Know First Principles — cut off, as it were, from the rest of
book IL." By the time we reach II.19 Aristotle has told us a great deal
about how we come to know first principles. What he has not explained is
how we acquire the preliminary accounts necessary for definitional inquiry.
My suggestion is that it is part of the task of I1.19 to do exactly this. Aris-
totle’s claim, I will argue, is that we acquire preliminary accounts by induc-
tion, to which he devotes a section of the chapter.”

There is, however, another question for Aristotle to confront in II.19,
another task left over from previous chapters. Imagine a Platonist who
believes that the soul possesses latent innate knowledge of first principles.?'
The problem is that Aristotle’s account of inquiry in Posterior Analytics
I1.1-10 and 13 does not rule out this view. The Platonist could follow
Aristotle every step of the way, agreeing about the methods by which we
come to know definitional principles but all the while believing that the

'® The previous two paragraphs summarize several chapters of a larger work in progress
entitled Aristotle on Learning: the Posterior Analytics. I give a brief account of the role of
preliminary accounts in scientific inquiry in section 9 below. For further discussion see
Charles (2000). (What I call ‘preliminary accounts’ Charles calls ‘Stage 1 accounts’ and
‘accounts of what terms signify’).

) For example, Barnes (1993), 271 speculates (needlessly, in my view) that I1.19 ‘began
life as an independent essay...and was at some later stage tacked on to the discussions of
I1.1-18’

" Tuominen (2010) also argues that I1.19 explains how we come to know ‘starting-points
for inquiry’ (121) and that in this respect the chapter is congruent with what Aristotle says
about inquiry elsewhere in Posterior Analytics 1. In my view, however, she spoils her good
thought by adopting the more usual line, arguing that I1.19 also explains how we reach first
principles.

Y For an interesting discussion of the Platonic background of 11.19 see Adamson (2010).
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basis of our search is latent innate knowledge of the very principles we
seek. The Platonist’s view is a thesis about origin, not about method; it tells
us where our explicit knowledge of principles comes from, not the process
by which we acquire it. Aristotle, who rejects innatism, faces a question:
what is the origin of our knowledge of first principles? If it is not from
latent innate knowledge of the principles themselves, then how do they
become known (néd yivoviou yvadpwor)? His answer to this question — his
first in I1.19 — is: from perception.

There is good textual evidence for this interpretation. Near the begin-
ning of the chapter, just after he states his two questions, Aristotle raises a
puzzle: ‘[we might wonder] also whether the states [in which we know the
first principles], not being present [in us], come about [in us] or rather are
present [in us] without being noticed.” (99b25-6) The puzzle, which I will
examine in more detail below, concerns the first question: how do the
principles become known? In fact, it poses a prior question: do they become
known? Perhaps they are already known — perhaps, as the Platonist thinks,
latent knowledge of first principles is in us innately. Aristotle thinks prin-
ciples do become known; he is not an innatist. His question is, how (réc)
do they become known? That is, from whar origin?® If the principles
become known, they become known from some prior knowledge. But
from what original prior knowledge? It will not do for Aristotle to identify
some more proximate starting-point, since the Platonist can always claim
that behind this lurks our latent innate knowledge. To counter the Pla-
tonist, Aristotle must go right back to the beginning, back to the original
knowledge from which first principles begin to become known. His view,
which he actually states twice in the chapter (99b32-5, 100a10-11), is that
(in his second formulation) ‘the states [in which we know principles] nei-
ther inhere [in us] in a determinate form nor come about [yivovtot] from
other states which are more knowing;? rather, [they come abous] from per-
ception [and aicBhoeng] (100a10-11).

My claim is that the interrogative né asks after the manner in which the principles
become known and that one way of answering this is by stating the origin from which they
become known. This is not the only way of answering the question, but it is the appropriate
way given the context in which the question is placed — namely, the puzzle about the origin
of our knowledge of principles.

) 1 rake it that for one state (£§15), x, to be more knowing than another, , is for x to be a
dispositional capacity for a higher grade or level of knowledge than the knowledge for
which y is a dispositional capacity.
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These lines state what I take to be the central claim of (the first three
quarters of ) I1.19: knowledge of first principles originates in perception.
Aristotle presents the claim as a solution to the puzzle about the origin of
first principles. But this puzzle, I have argued, is simply an elaboration of
the chapter’s first question. So when Aristotle asks ‘how do the principles
become known?” he in effect asks ‘how do they begin to become known?".
And when he solves the puzzle by adverting to perception we should hear
in this his answer to the first question. In other words, in the context of
I1.19 from perception is how the principles become known. The noun
aioBnoig (perception) and the verb aicBavesBaou (to perceive) occur ten
times in the chapter; by contrast énayeyn (induction) occurs just once, at
the very end of Aristotle’s account (100b4). Since perception is not a
method by which we learn principles but the knowledge from which they
originate, there is yet more reason to believe that the usual way of inter-
preting the first question is mistaken.

4. The Aim of Posterior Analytics 11.19

So far I have argued that Aristotle has two tasks in I1.19, both of which
grow out of his account of definitional inquiry earlier in book II: (i) iden-
tify the original prior knowledge from which principles become known
(perception); (ii) identify the means by which we reach the preliminary
accounts that form the proximate prior knowledge required for learning
principles properly speaking (induction). These tasks are related. If Aristo-
tle can show that induction, starting from perception, leads us to prelimi-
nary accounts, then not only will he have completed his explanation of
how we learn principles, he will also have made a strong case for his claim
that perception is their origin. Perception is the origin because it gives rise,
via induction, to the proximate prior knowledge required for learning
principles properly speaking — that is, according to the methods set out
in I1.1-10, 13. If this is right, then Aristotle is neither a naive inductivist
nor a mysterious intuitionist (as the empiricist and rationalist readings of
I1.19 respectively portray him). Instead, his account of learning first prin-
ciples appeals to the standard practices of Aristotelian science: explaining

and defining.

2 For a similar claim, see Charles (2000), 269. While I am indebted to Charles’s account,
I disagree with his reading of 11.19. See below n71.
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We can divide the whole process by which first principles become known
into two main parts: (1) the move by induction from perception (and
memory and experience) to the grasp of a preliminary account; (2) the
methods of inquiry set out in I1.1-10 and 13 (namely, demonstration and
division), which begin with a preliminary account and end with noetic
knowledge of a first principle. (1) is a case of learning — namely, learning
by induction. On its own, however, it does not count as learning a first
principle properly speaking. (1) is low-level, ordinary learning; (2) is high-
level, scientific learning. We may proceed through (1) without any inkling
of the existence of first principles, let alone a desire to learn them. We may
reach a preliminary account and go no further. Learning first principles
properly speaking begins only when we launch a deliberate search — that is,
it begins only with (2). If this is right, then in I1.19 Aristotle does tell us
one part of the process by which first principles become known — the first
part. He does so partly to complete the account of learning from earlier in
book II and partly to support his principal aim in (the first three quarters
of) I1.19, which is to answer the first question by locating the origin of our
knowledge of principles in perception.

5. Puzzle and Solution

As we saw above, Aristotle begins his approach to the first question by rais-
ing a puzzle (the first lines of which I have already quoted):

[C] [we might wonder] also whether the states [in which we know the first princi-
ples], not being present [in us], come about [in us] or rather are present [in us]
without being noticed. If we have [such states], it’s absurd; for then we have
pieces of knowledge [yvéaeig] more exact than demonstration without its being
noticed. But if we acquire [them] without possessing [them] earlier, how would
we acquire knowledge and learn from no pre-existing knowledge [¢x ph
npoinapyovong yvaoens]? For this is impossible, as I said in connection with
demonstration. It is clear, then, both that we cannot possess [these states] and also
that they cannot come about [in us] when we are ignorant and possess no state
[obt” dyvoodor kai undepiav Eovowy EErv éyyiyvesan]. (99b26-32)

I suggested above that the beginning of this passage gives us reason to
doubt the usual way of taking Aristotle’s first question. Now consider how
he argues in the rest of the text. First he dismisses the Platonic view that we
have knowledge of first principles innately. Then he dismisses the sugges-
tion that we learn them starting from no prior knowledge — that is, from a
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condition of ignorance.” Innate knowledge and ignorance are not rival
methods of acquiring knowledge but rival (and equally problematic) can-
didates for its origin. Hence Aristotle’s puzzle: where does our knowledge
of first principles come from? Since such knowledge can neither already be
in us nor come to be in us if we do not possess any prior knowledge, one of
two things must be the case: (1) either we cannot know the principles or
(2) we do in fact possess some prior knowledge from which they can
originate.

Understood in this way, the puzzle brings into relief Aristotle’s task in
(the first three quarters of) I1.19. In order to steer between the twin dan-
gers of Platonic innatism (we already know first principles) and scepticism
(we can never know them) Aristotle must show that first principles can
become known, that we can begin acquiring them. And to do this he needs
to identify a type of knowledge (yv@o1c) that falls between ignorance and
knowledge of principles and is a suitable origin for them.

His solution takes exactly this form (I quote starting from the end of
passage C):

It is clear, then, both that we cannot possess [these states] and also that they cannot
come about [in us] when we are ignorant and possess no state. We must therefore pos-
sess some sort of capacity [tvar Ovopv], but not one that will be more valuable than
these states in respect of exactness. And this is clearly true of all animals: they have an
innate discriminatory capacity, which is called perception [ddvapv cdpgutov
xprukhy, fiv xoehodow aionow]. (99b30-5)

Perception meets all the demands for a solution to the puzzle: Aristotle
considers it a type of knowledge (yvdo1¢);* it exceeds total ignorance but
falls short of knowledge of principles; and he is confident that it is a suitable

) Aristotle can move from ‘no pre-existing knowledge’ (un mpovmapyodong yvdoewg,
99b29) to ‘ignorance,’ even ‘total ignorance’ (Gyvoobor kai pundepiav Exovorwv E&wv
¢yylyveoBou, 99b31-2) because he uses the term ‘knowledge’ (yvdoic) to cover a very wide
range of cognitive states, from perception of particulars to vodg of first principles. Hence to
say in this context that we have no knowledge is to make a very strong claim: it is to deny
that we have anything from this broad range of cognitive states. If we have no knowledge it
also seems to follow that we have no opinion (86Ea), even though opinion does not seem
to be a type of knowledge. For if we have no knowledge (including no perception) then we
have nothing on which to base an opinion. (I am grateful to Gail Fine for helpful discussion
of these points.)

9 See De Memoria 1 450a11-12, Metaphysics 1.1 981b10, Generation of Animals 1.23
731a31-3, Posterior Analytics 11.19 99b38-9.
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origin from which first principles can begin to become known. One reason
for his confidence in perception will become clear below: he believes that
although we perceive particulars, not universals, the faculty of perception
is receptive of the universals that particulars instantiate, and these univer-
sals, once grasped, allow us to seek and learn first principles. Another rea-
son for his confidence is that perception presupposes no other knowledge.
He holds that all learning requires prior knowledge, but to avoid regress he
must deny that all knowledge requires prior learning. At some point we
must hit bedrock, and this is perception.”

6. Perception and Logos

Let us continue with Aristotle’s account.”® His puzzle and solution lead
directly to a discussion of cognitive development (I quote starting from the
second sentence of the previous passage):

[D] We must therefore possess some sort of capacity, but not one that will be more
valuable than these states in respect of exactness. And this is clearly true of all
animals: they have an innate discriminatory capacity, which is called perception.
Given that the capacity to perceive is present in [them], some animals retain what
they have perceived, and others do not. Those [animals] that do not [retain it]
have no knowledge [yvdo1g] when they are not perceiving (either in general or
about the things they do not [retain]). But those [animals] that do [retain what
they have perceived] still have [it] in their soul even after perceiving. When many
such things are [retained] there is then a further difference: some animals come
to have reason [logos]® from the retention of such things, and others do not.
(99b32-100a3)

7 As 1 suggested above it is best to think of perception as providing the original prior
knowledge from which principles become known and not the proximate prior knowledge
from which we learn them properly speaking. I1.19 also aims to explain how we reach such
proximate prior knowledge; it does so with a view to defending the claim about
perception.

[ divide the remaining parts of the chapter I will examine as follows: D: 99b34-100a3,
E: 100a3-9, F: 100a-10-14, G: 100a14-b5.

* Some commentators take Jogos to mean ‘account’ — that is, a definition. (E.g. Barnes
(1993), 264, Engberg-Pedersen (1979), 315-6, Irwin and Fine (1995), 67, Modrak (1987),
162.) The problem is that this gives the impression that knowledge of a definition emerges
directly from memory, but this is not Aristotle’s view, as the next passage makes clear
(100a3-9; text E below). Instead, /ogos looks like a place-holder for the longer list of post-
memoric states Aristotle goes on to identify in the next passage: experience, the grasp of a
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Aristotle begins by identifying perception, an innate capacity common to
all animals, as the origin of our knowledge of principles. He then draws a
line between those animals that are capable of retaining perceptual knowl-
edge (that is, those capable of memory) and those that are not. He then
draws a second line between those animals that are capable of acquiring
reason from memory and those that are not. The second line divides
humans from other animals, because reason is available to humans alone.
Hence Aristotle lists an ascending sequence of cognitive activities of which
a diminishing set of animals are capable: perception, memory, reason.”

Aristotle’s goal in passage D is to explain the origin of human under-
standing in the animal world broadly speaking. He advances the striking
claim that our unique cognitive abilities emerge from a capacity common
even to the lowliest of animals: perception. He does so with a view to
defending his solution to the puzzle we have examined: since animal
knowledge in general emerges from perception, we have some reason to
think the same holds true for human knowledge of first principles in par-
ticular. Aristotle does not try to explain the process or method by which we
come to know first principles. Instead he provides an argument in support
of his claim about where our knowledge originates.

certain kind of universal, and vodg, the state that knows definitions (principles). If this
is right, then the term ‘reason’ captures well what Aristotle is trying to say. (See Aquinas
(2007), 339, Gregori¢ and Grgi¢ (2006), 21-3, Hamlyn (1976), 176-7, Kahn (1981),
403.) My objection to translating logos as ‘account’ or ‘definition’ also applies to Frede’s
view (1996), 169 that logos stands for voig, given that votg (as 100a3-9 makes clear) does
not come directly from memory. One possible point of confusion is that Frede translates
vodg as ‘reason,’” which he identifies as our capacity to grasp principles, whereas I use ‘rea-
son’ more broadly. Gregori¢ and Grgi¢ (2006), 21-3 helpfully distinguish between basic
and noetic rationality, arguing, correctly in my view, that Jogos in passage D refers to basic
rationality.

3 My interpretation finds support in the parallel account in Meraphysics1.1. Here Aristotle
says that memory comes to be from perception (980a28-9), and he goes on to discuss the
different cognitive abilities of animals on either side of this divide (980b21-5). He then
contrasts those animals that live by perception and memory (and who have, he says, a small
share of experience) with humans, who are capable of reasoning (Aoyiopdc) and craft
(téxvn) (980b25-8). We find, then, the same sequence of states in the two passages: percep-
tion, memory, reason.
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7. Perception to Nodg

The next passage focuses more specifically on the question of our knowl-
edge of first principles:

[E] And so from perception there arises memory, as we say, and from memory (when
it occurs often in connection with the same thing) experience; for many memo-
ries form a single experience. And from experience, or [rather] from the entire
universal that has come to rest in the soul (the one apart from the many, whatever
is one and the same in all those things), [there arises] a principle of craft or science
[téxvng &pyn xai émotipung] — of craft if it concerns what comes to be, of science
if it concerns what is. (100a3-9)

The interpretation of this passage I defend is as follows. Aristotle identifies
four stages prior to vodc, the state that knows first principles, which he
here calls the &pynf of téxvn and émiotfipn:®' perception, memory, experi-
ence, and the grasp of ‘the entire universal.” We reach this universal by
induction, which he discusses two passages below (100a14-b5, text G).*
However, grasping this universal is not equivalent to reaching a first
principle. Aristotle is clear that voig, the state that knows first prin-
ciples, comes affer the universal, for he says that the &pyxf of téxvn and
¢motun (that is, vol¢) arises from the universal (éx...t00 xaB4Aov,
100a6-7).* Nor is it the case that we reach knowledge of first prin-
ciples directly from the universal. Rather, the universal we reach by
induction is a preliminary account required for launching a scien-
tific inquiry (for example, eclipse is a certain loss of light; human
being is a certain kind of animal (Posterior Analytics 11.8 93a22-4,
quoted above)). Aristotle omits important stages between the uni-
versal and vodg, and so there is a gap in his account. However, this gap is

3V See Posterior Analytics 1.33 88b36: ‘by vodg I mean the dpyf of émotiun;’ 11.19 100b15:
‘voig is the dpyn of émotiun.’ See also 1.3 72b24.

3 Aristotle says repeatedly that induction is the route from particulars to the universal.
E.g. Posterior Analytics 1.1 71a8-9, Topics 1.12 105a13-14.

) Contra Lesher (1973), 59, who identifies the universal at 100a6-7 with the apyf of
émotipn and téxvn. For a convincing criticism of this view, see McKirahan (1992), 303
n23, 306 n95. Tuominen (2010), 125 and Salmieri (2010), 179-84 make the same mistake
as Lesher, conflating what on grammatical grounds alone we must take to be two distinct
stages (¢x...100 koB6Aov...téxwng apxh xoi émotiung). 1 discuss Salmieris view in
Bronstein (2010).
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not filled by further inductive activity or by the intuitive activity of voig;
rather, it is filled by the methods of inquiry he sets out earlier in book II.

I now want to defend the interpretation of passage E I have just sketched.
First, however, let me state what I take the argument of the passage to be.
In passage D Aristotle says that knowledge of first principles originates in
perception. In E he continues to defend this claim by explaining how it is
that perception, our lowliest cognitive ability, can play such a significant
role. The explanation is that perception gives rise to memory, which leads
to experience, which leads to a universal, from which the search for explan-
atory principles can properly begin, according to the methods outlined
earlier in book II. Aristotle does not trot out a series of cognitive states
with the hope of convincing us that this is a complete explanation of how
we traverse the huge gulf from perception to voig. Rather, he starts to fill
the gap between them with a reasonable progression of increasingly sophis-
ticated cognitive states, which mark the early stages — but only the early
stages — in our intellectual development. In this way he once again defends
his anti-Platonist answer to the first question and his solution to the puzzle
that develops it.

8. Experience

Let us look more carefully at passage E, and in particular at the role of
experience in our ascent to first principles. My main goal is to explain the
contribution induction makes to our learning, but it will take a bit of time
to get there.

The first two stages in our ascent — perception and memory — are famil-
iar from passage D (Aristotle discusses them in more detail in passage G
below). We perceive particulars — for example, particular human beings,
Socrates and Callias. Our perceptions leave traces in the form of images in
the perceptual part of the soul. Such images (pavtdopora, De Anima 111.3
428al) serve as the basis for imagination (pavtacio) and memory, both of
which consist in the cognition of an image representing an object of a past
perception.* In De Memoria Aristotle distinguishes between imagination

M De Memoria 1 450a254F.
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and memory.®> In I1.19 he does not.* He focuses instead on what memory
gives rise to: experience.

The role Aristotle attributes to experience in our ascent to vodg is not
easy to understand. One phrase in particular requires close attention: from
experience or [rather] from the entire universal that has come to rest in the
soul.” I have rendered the ‘or as a corrective,” indicating that the universal
is its own stage distinct from experience. Some commentators disagree and
take the ‘or’ epexegetically to mean ‘that is.”*® On this view the phrase ‘the
entire universal’ describes what we grasp at the level of experience.

It is hard to decide this dispute on the basis of passage E alone,* but a
glance at a parallel discussion in Metaphysics 1.1 clearly tips the balance in
favour of the ‘corrective’ reading I have opted for. Aristotle says:

To have a judgment that when Callias was ill of this disease this did him good, and
similarly in the case of Socrates and in many particular cases, is a matter of experience;
but to judge that it has done good to all persons of a certain constitution, marked off
in one class, when they were ill of this disease, for example to phlegmatic or bilious
people when burning with fever, this is a matter of craft.*’ (981a7-12)

He goes on to say that ‘experience is knowledge (yvdoic) of particulars’ as
opposed to craft (téxwn), which is of universals (981a15-16), and just
before our passage he says that a single universal judgment about similar
objects comes to be from experience (981a5-7). This provides strong sup-
port for the corrective reading, which draws a clear line between experi-
ence and the grasp of a universal that emerges from it.

In both Posterior Analytics 11.19 and Metaphysics 1.1 Atristotle says that
(1) many memories of the same thing (t0% adtov: 10024, 980b29) give
rise to, or constitute, a single experience and that (2) experience gives rise
to a grasp of a universal. How are these two moves meant to work? Con-

% 450b20-451a2: imagination and memory cognize the same image but in different ways.
In imagination one cognizes the image of Socrates as an image or picture. In memory one
cognizes it as a copy or representation of Socrates himself.

3 Unlike Metaphysics 1.1 980b26.

37 See Bayer (1997), 124 n38, Charles (2000), 149-51, Irwin and Fine (1995), 67, Lesher
(1973), 59 n38, McKirahan (1992), 243.

) See Barnes (1993), 264, LaBarge (2006), 38, LeBlond (1996), 129 nl, Ross (1949),
674.

#) See LeBlond (1996), 129 n1 for a survey of views.

“) Trans. Ross in Barnes (1971), altered slightly.
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sider the case of curing fevers. Aristotle’s idea seems to be that we have
several memories of the same kind of curing process occurring in several
different patients.”’ We remember that applying leeches to the patient’s
skin cured Socrates of fever, and Callias, and so on, and together these
memories produce one experience. The experience is single, I suggest,
because it is of a single phenomenon expressed in a single predicate —
‘cured of fever by applying leeches.” At the same time, experience does not
consist in a properly universal judgment because the predicate is attached
to a plurality of individual subjects (Socrates, Callias, and so on) consid-
ered as individuals and not as belonging to a single kind or class. What
experience does allow are correct judgments that apply the predicate to
other individuals not included in our memories. Because we remember
Socrates, Callias, and others being cured of fever by applying leeches, and
because these memories form a single experience of fever-curing, we can
judge correctly that, for example, Coriscus too will be cured in this way.*?
Hence experience takes us beyond memory and allows for new judgments
about, and effective interventions in, those aspects of the world that fall
under our concern.

We take the first step beyond experience and toward scientific under-
standing when we grasp that the individuals familiar from experience form
a single kind, which is unified by a common, salient feature: being phleg-
matic. At this point we judge that a single predicate belongs universally to
a kind: all phlegmatics are cured of fever by applying leeches. In doing so
we grasp the real-world, ontological basis of our previous experiential judg-
ments — the feature that was working in the background, so to speak, and
guiding our practices all along. Moving beyond experience requires find-
ing the right unifying features, and the right unifying features are those
that point the way forward for causal investigation.

This account, drawn largely from Aristotle’s discussion in Mezaphysics
L.1, fits nicely with passage E from Posterior Analytics 11.19. Aristotle iden-
tifies two stages: experience and the grasp of a universal. He characterizes
the universal as ‘the one apart from the many, that which is one and the
same in all those things’ (100a7-8). The referent of ‘all those things’ is ‘the

40 When Aristotle says that we have many memories of the same thing I take it he means
the same kind of thing (e.g. a certain kind of cure for a certain kind of illness) and not the
same particular thing (e.g. Socrates).

4 See Charles (2000), 151-2.
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many memories’ that are said at 100a5-6 to form a single experience. Aris-
totle’s point is that to move from experience to the universal we must see
what is common to all of the memories constituting our experience — we
must see, for instance, that it was being phlegmatic that was common to
Socrates, Callias, and so on, who, we remember, were cured of their fevers
by applying leeches. This interpretation helps make sense of the curious
phrase ‘the entire universal.” This is Aristotle’s way of signaling that the
universal emerges from, and comprehends, the whole of our previous
experience, and in particular all of the memories that help constitute it, a
point he emphasizes in the bracketed bit.

9. Experience, Induction, and Inquiry

The move from experience to the grasp of a universal, explained and illus-
trated in Metaphysics 1.1 and summarized in Posterior Analytics11.19, is an
example of induction. Although Aristotle does not use this term either in
passage E or in Metaphysics 1.1, what he describes in the Metaphysics fits
the bill exactly. Induction, he says in Posterior Analytics 1.1, is ‘revealing
the universal through the particular’s being clear’ (71a8-9). In the Topics
he defines it as ‘the advance (podog) from particulars to universals
(105a13-14).* Although he uses the term in other ways,* throughout the
Posterior Analytics and the Topics it usually signifies (as I mentioned above)
the means by which we move from a grasp of several particulars to a uni-
versal proposition that identifies something they share in common.* As
we have seen, this is just what occurs in the move from experience to the
universal.

The universal we grasp by induction (for example, all phlegmatics are
cured of fever by applying leeches) is not a definition or first principle of
any science or craft. Being cured of fever in a particular way is not what it
is to be phlegmatic. It might turn out that the predicate expresses a conse-
quence of what it is to be phlegmatic (a per se accident), but the inquirer

) See also Posterior Analytics 81b2, 92a37-b1, Topics 108b11, 156a4-5, 156b14, Sophisti-
cal Refutations 174a34.

#) See Ross (1949), 47-51, 481-3, Engberg-Pedersen (1979). Induction sometimes con-
sists in seeing a particular in light of a universal; see Posterior Analytics 1.1 71a21 and Prior
Analytics 11.21 67a23.

) See Engberg-Pedersen (1979), 304-5.

This content downloaded from
193.108.160.38 on Tue, 04 Nov 2025 21:48:25 UTC
All use subject to https://about.jstor.org/terms



D. Bronstein / Phronesis 57 (2012) 29-62 47

who grasps the proposition does not know that at this stage. Instead, the
universal is a preliminary account useful for scientific inquiry. The account
is useful because it identifies a candidate explanandum whose genuineness
the inquirer will seek to confirm. She hypothesizes that there is a non-
accidental connection between being phlegmatic and being cured of fever
by applying leeches, and she goes out into the world to test her hypothesis
against the particular facts of her experience. If her search is successful, she
will know that it is not by chance that this cure is effective for phlegmatics;
she will know that there is a cause, an explanatory middle term, that links
subject and predicate in her initial judgment.*® At this point in her search
she knows the fact that such a connection exists, but she does not yet know
the cause, the reason why (though crucially she does know that there is a
cause).”” She is, however, in an excellent position to seek the cause, because
she can return to the particulars she knows through experience and inves-
tigate what it is about being phlegmatic that makes members of that kind
susceptible to this cure. If her search is again successful, she will eventually
arrive at the essence of being phlegmatic — what being phlegmatic is and
what explains its other necessary properties (perhaps it is a certain balance
of the four elements). In other words, she will arrive at a definition, a first
principle.

10. Objection and Response: Experience, Universals, and
First Principles

At this point someone might object that Aristotle’s account in Metaphys-
ics 1.1 does not support the interpretation I have defended. I have argued
that when we move, by induction, from experience to a universal judg-
ment, we do not acquire knowledge of a cause or even a genuine

) See Charles (2000), 157-70. For a different account, see Gregori¢ and Grgic¢ (2006) and
LaBarge (2006).

) This follows the proper order of inquiry, according to Posterior Analytics 11.1: first we
seek the fact that, then we seek the reason why. According to I1.2, to seek the fact that is to
seck whether there is a cause, and to seek the reason why is to seek what the cause is. In my
view we seek whether there is a cause by seeking whether a given phenomenon (e.g. phleg-
matics being cured of fever by applying leeches, the full moon losing its light) is a genuine
explanandum. This requires that we begin our search with a candidate explanandum, which
is identified in what I have been calling a preliminary account.
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explanandum — we arrive at what I have called a candidate explanandum.
However, someone might point out that in the Metaphysics passage I
quoted above (981a7-12), Aristotle says that the universal judgment that
emerges from experience ‘is a matter of craft (téxvn)’ (981al2). Just
before this he says that craft and science come about through experience
when it gives rise to universal judgments of this sort (981a5-7). And later
in the chapter he says that the craftsperson (texvitng) is wiser than the
person of experience ‘because the person of experience knows the fact
that but not the reason why, whereas the craftsperson knows the reason
why and the cause’ (981a25-30). All of this suggests that the move from
experience to the universal is the move from the fact to its cause. This
means that already at the level of experience we grasp certain phenomena
as explananda, and that the first step beyond experience is to grasp their
causes, the highest of which are first principles. Since induction is our
route to the first stage after experience, induction takes us much further
than I have allowed. In fact, since it now seems that explanatory first
principles emerge directly from experience, induction takes us all the way
to first principles after all.®

Aristotle’s account in Mezaphysics 1.1, however, is more nuanced than my
objector lets on. Immediately after lining up experience with knowledge of
the fact that and craft with knowledge of the reason why, Aristotle distin-
guishes between the ‘manual craftsperson’ (xepotéyvng) and the ‘master
craftsperson’ (Gpxitéxtov) (981a30-1). The master craftsperson is wiser
because he knows the causes of the things that are done within the craft,
whereas the manual craftsperson acts from habit without such explanatory
knowledge (981b1-5). It is a mistake, in my view, to assimilate the manual
craftsperson to the person of experience. Aristotle distinguishes very clearly
between experience and craft, and he is also clear that the manual craftsper-
son falls within the scope of craft — he is, after all, a manual crafis-person,
a xepo-téxvng. The fact that he acts from habit (81" #Boc, 981b5) is
telling in this regard. In the Nicomachean Ethics Aristotle indicates that
with regard to virtue we get to know the fact that something is good by
habituation, and that such factual knowledge serves as the basis for ethical
inquiry into the reason why.® We can infer that in Metaphysics 1.1 the

“) See Frede (1996), 161, 164-5, Butler (2003), 333.
) See Nicomachean Ethics 1.4 1095b2-13 and 1.7 1098a33-b4, with comments in Burn-
yeat (1980), 71fF.

This content downloaded from
193.108.160.38 on Tue, 04 Nov 2025 21:48:25 UTC
All use subject to https://about.jstor.org/terms



D. Bronstein / Phronesis 57 (2012) 29-62 49

manual craftsperson who acts from habit does so with knowledge of the
fact that. He differs from the person of experience, I suggest, because his
knowledge of the fact is universal, whereas experiential knowledge is par-
ticular. When Aristotle says that the universal judgment that comes after
experience is a matter of 1éxvn, and that téwn comes about from experi-
ence, he is using 1éxvn in the broad sense to cover the knowledge and
practice of both the manual and the master craftsperson. Speaking pre-
cisely, experience gives rise to knowledge of the universal fact (the knowl-
edge of the manual craftsperson), which then sets the stage for the emergence
of knowledge of the reason why (the knowledge of the master craftsper-
son). Aristotle sets out a more fine-grained sequence than our objector lets
on. In this way my interpretation of Metaphysics 1.1 holds up.”®

11. Passage E: Final Remarks

To sum up my interpretation of passage E in I1.19: from Aristotle’s account
in Metaphysics 1.1 we learn that experience gives rise via induction to uni-
versal judgments (that is, preliminary accounts) useful for scientific inquiry,
as described earlier in Posterior Analytics 11. These judgments are useful
because they identify candidate explananda from which our causal investi-
gations can depart. Hence the move from experience to the universal is
not, as scholars often suppose, the move from facts to causes,” but the
move from particular to universal facts for which we then seek causes (by
first confirming that they have causes). In this way, and as I suggested
above, the sequence Aristotle sets out in passage E — perception, memory,
experience, the universal — tells the pre-history of scientific inquiry by
identifying the cognitive states that precede the search for causes, defini-
tions, and first principles as discussed earlier in Posterior Analytics 11.
Passage E ends with the claim that vobg emerges from the grasp of
‘the entire universal.” This too is compatible with the account of inquiry

> Teis true that on my interpretation the sequence is even more fine-grained than the one
I have argued we find in Mezaphysics 1.1, for I have suggested that there should be a stage
between experience and knowledge of the universal fact, namely, knowledge of a prelimi-
nary account or candidate explanandum (what Posterior Analytics 11.19 calls ‘the entire
universal,’ 100a6-7). Although Aristotle makes no explicit mention of such a stage in Meta-
physics 1.1, his account leaves room for it.

Y See McKirahan (1992), 240-3.
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earlier in book II. If my interpretation is right, then vobg emerges only
indirectly via the methods set out in II.1-10 and 13. There is, therefore, a
significant gap between the universal and vodg, just as there is a gap between
the first three quarters of I1.19 and the final section, where Aristotle identi-
fies voig as the state that knows principles. This gap is filled by the I1.1-10,
13 account. But this methodological story is the background to I1.19, not
its subject-matter. The chapter’s goal is instead to secure perception as the
capacity from which it all begins.

12. The Rout Simile

Aristotle’s account in I1.19 continues:

[F] Thus the states [in which we know principles] neither inhere [in us] in a determi-
nate form nor come about from other states that are more knowing; rather, [they
come about] from perception, as in a battle when a rout has happened, first one
[soldier] makes a stand, then another does, and then another until a starting-
point [&pxAv] is reached. And the soul is the sort of thing that is capable of
undergoing this. (100a10-14)

Aristotle begins by repeating what I have argued is the central claim of (the
first three quarters of) the chapter, namely, that knowledge of first princi-
ples originates in perception. It is striking that two of the three main pas-
sages in I1.19 in which Aristotle is commonly taken to be explaining the
process by which we reach first principles (passages D and E) are book-
ended by the central claim. This suggests, as I argued above, that the main
purpose of D and E is not to explain how we get all the way from percep-
tion to vodg, but to argue in support of the central claim. Below I will
argue that the same is true of the main passage in I1.19 on induction (G):
Aristotle’s view is that the fact that induction, by which we reach prelimi-
nary accounts, begins in perception is evidence that perception is where
knowledge of first principles originates.

Aristotle illustrates the central claim with an image of an army recover-
ing from a rout. On one commonly accepted view the image illustrates the
manner in which perception of particulars gives rise to knowledge of first
principles that are universal in nature.’> Just as the perception of, for

52 See Modrak, 169-170, Wheeler (1999), 21-2.
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example, many individual human beings generates a grasp of the relevant
universal principle, so too an army recovers from a rout when many sol-
diers take a stand together. In support of this view commentators look to
the passage that follows (100a14-b5; passage G below), where Aristotle
speaks of different universals ‘making a stand’ in the soul. Since he men-
tions induction in this context (100b4), commentators conclude that pas-
sage F also describes the inductive process in which the soul moves from
particulars to a universal — that is, a first principle. Understood in this way,
these lines seem of a piece with Aristotle’s alleged attempt to show that we
learn first principles by induction.

There is, however, another way of understanding the simile, one that has
a different set of implications from the view I just described.” It may be
that the cognitive analogues of the individual soldiers making a stand are
the individual states (£€e1g) of knowing first principles coming to be in the
soul. And it may be that the cognitive analogue of the starting-point (&px1)
the soldiers reach is the general cognitive condition of knowing first prin-
ciples, the €15 of vodg, which Aristotle calls an &pyn only five lines above.
On this interpretation the rout simile represents, not the manner in which
(knowledge of) a single universal principle emerges from (perception of)
several sensible particulars, but the way in which vodg as a whole emerges
from our knowledge of several individual principles. Let me explain.

On the reading I am proposing, Aristotle’s principal claim in this pas-
sage is that the several states (£€ei, note the plural) in which the first
principles of a science or craft are known are in a process of developing
(yivovtan) in the soul until the point at which the single state responsible
for knowing principles — vodg, the dpxf of émotiun and téxvn — comes to
be present. The development of such states starts from perception and ends
with vodg — this much we know from passage E. In this way passage F sum-
marizes the previous account. But this is not all it does, for it also intro-
duces a new and important idea, one illustrated in the rout simile. Each
science has several first principles (&pxai). Each scientist has within her or
his soul several items of knowledge (¢€e1g) corresponding to these princi-
ples. Aristotle’s preferred way of expressing this is to say that the scientist
has vodg of the first principles of her science; that is, she has the &g
of vodg. His point in passage F is that the scientist does not possess voig
until she knows a plurality of her science’s principles, perhaps all of them;

53 For other alternatives, see Lesher (2010b) and (2011).
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in addition, she lacks full noetic knowledge of any given principle until
she acquires vodg. Just as the virtues of character must all be present in the
agent’s soul, together with practical wisdom (ppévnoic), in order for them
to count as virtues properly speaking,* so too the states in which first prin-
ciples are known continue to be in a state of development, and fail to
count as items of noetic knowledge properly speaking, until the point at
which a sufficient number of them exist together and vodg is achieved. To
have vodg it is not enough to know one or two principles in isolation; the
scientist must have a synoptic understanding of the whole range of prin-
ciples governing her science. This is what the rout simile illustrates. The
soldiers taking a stand represent, not particulars grasped by perception,
but the items of knowledge (the €¢1g) that develop out of it. Like soldiers
taking a stand one by one until they reach a unified starting-point from
which to make their retreat, the soul acquires knowledge of one principle,
and then another, and then another, until votg — the acquired, dispositional
capacity to exercise knowledge of each of the principles of a science —
comes to be present.

13. Perception and Induction: Preliminaries

We now arrive at our last passage:

[G] [1] Let us say again what we have said just now but not said clearly. [2] When
one of the undifferentiated things [t@v &10pdpwv £vog] makes a stand, there is
a first [préton] universal in the soul; for although one perceives the particular,
perception is of the universal, for example of human being, not of Callias the
human being. [3] Again a stand is made among these things, until things that are
partless and universal make a stand. For example such-and-such an animal [makes
a stand], until animal does; and with animal [a stand is made] in the same way.
[4] Thus it is plain that we must get to know ¢4 préta by induction; for in fact
perception instils the universal in this way. (100a14-b5)

This is the passage that would seem to provide the strongest support for the
view I have been arguing against — namely, that Aristotle’s aim in Posterior
Analytics 11.19 is to advance the claim that induction is the method by
which we acquire knowledge of first principles. He says that we get to

9 Nicomachean Ethics V1.13 1144b3-1145a6.
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know ta préta (‘the first things’) by induction. Since he uses ‘préton’ and
‘principle’ (&px) inter-changeably throughout the Posterior Analytics,”
and since voig is the state that knows first principles, it seems to follow
straightforwardly that, according to passage G, we reach vodg of first prin-
ciples by induction.

However, this reading is not a happy one. There are three main worries.
The first, which I discussed above, is that induction is too weak to get us to
vode.>¢ First principles are the most explanatory entities in a science, and
to grasp them by vol¢ — to know first principles as principles — requires
seeing them in their capacity to explain. But induction, while sufficient for
yielding knowledge that a certain universal covers a range of particular
cases, is incapable of identifying which universals are explanatorily basic —
that is, first principles. How, then, could it get us to vodg? The second
worry is about definition. If Aristotle is saying that we first learn the defini-
tion of human being and then the definition of animal, then he has reversed
the proper order of learning, which should go from the genus, animal, to
the species, human being.”” Even if it were possible to learn the definition
of human being without complete knowledge of the definition of animal,
learning the former would seem to require some grasp of the latter. For
how can you get to know what a human being is without some grasp of
what an animal is? And yet passage G gives the impression that the univer-
sal ‘human being’ emerges well before the universal ‘animal’ enters the
scene. The third and final worry has to do with perception: it seems to be
doing all the work. Aristotle says that it ‘instils the universal’ (100b5) and
that it is ‘of the universal’ (100a17). If these universals are first principles
known by vodg, he seems to be saying that we move in one leap from per-
ception to vodg. But we know that this is not the case.

The interpretation of 11.19 I have defended points toward a different
and, I believe, more satisfying reading of the passage. It is uncontroversial
to say that the passage describes how we acquire a grasp of certain univer-
sals. I suggest that these are the same universals Aristotle discusses in pas-
sage E (‘the entire universal, 100a5-6): the preliminary accounts that
emerge from perception, memory, and experience. But what, then, are we
to make of the claim in G4 that we get to know 2 préta by induction? In

%> See Posterior Analytics 1.2 71b21, 72a6-7, 1.3 72b5, 1.6 74b24-5, 1.9 76a30.
59 See Bayer (1997), 130-2.
57 Topics V1.4 141b25-34. See Bolton (1991), 8.
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G2 Aristotle speaks of our acquisition of a prézon (‘first’) universal. I sug-
gest that préta in G4 picks up prézon in G2. Aristotle’s claim is that we get
to know the first universals by induction. ‘First’ is a fitting term given that
these are, as I argued above, preliminary accounts used as starting-points
in scientific inquiry. On this reading #4 préta are first in the order of learn-
ing, not in the order of knowing. Passage E identifies the states from which
we acquire these first universals: perception, memory, and experience. G
supplements this account by identifying the means by which we acquire
them: induction. In this way G contributes to the main argument of (the
first three quarters of) I1.19: since induction, starting from perception,
gets us to first universals, and since these universals are necessary for scien-
tific inquiry, and since successful inquiry ends with noetic knowledge of a
first principle, Aristotle is justified in claiming that our knowledge of first
principles originates in perception. This interpretation makes good sense
of the last part of G4, where Aristotle explains (yép) his remark about
induction: ‘for in fact perception instils the universal in this way.’ The
universal perception instils is a firs universal, a preliminary account closely
tied to our perceptual experience; and the way perception instils it is by
induction. If this interpretation of 4 préta in G4 is right, then passage G
does not claim that induction is the way we acquire knowledge of first
principles. Instead it claims that induction is the way we get to know the
universals that facilitate the search for definitions, which is where the real
work of learning first principles takes place.’® As such, induction is neces-
sary for coming to know first principles, but not sufficient.”

*¥ Kahn (1981), 396-7 gestures at an account similar to my own: ‘As described in II 19,
induction seems to account only for a nominal definition [what I call a ‘preliminary
account’] of eclipse as darkening of the moon. The gap between this and the scientific
account given by Anaxagoras would have to be filled by a much more complex theory of
induction and scientific method which Aristotle scarcely attempts.’ (396) In my view, IL.1-
10 and 13 present the method Kahn finds missing.

* My interpretation is consistent with Aristotle’s three main discussions of induction and
first principles outside of Posterior Analytics 11.19: Posterior Analytics 1.18, Nicomachean Eth-
ics 1.7 1098b3-4, and Nicomachean Ethics V1.3 1139b28-31. Each of these passages implies
the weak claim that induction is necessary for learning principles, not the strong claim that
it is sufficient.
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14. Perception and Induction: Details

Let us look more closely at passage G — a challenging text on anybody’s
reading.

G2: ‘When one of the undifferentiated things makes a stand there is a first
(proton) universal in the soul; for although one perceives the particular, per-
ception is of the universal, for example of human being, not of Callias the
human being.’

Aristotle begins to clarify our acquisition of universals by assigning an
important role to perception. Most scholars take ‘one of the undifferentiated
things’ to be one of the infimae species®® — for example, human being —
which is undifferentiated because it cannot be sub-divided into further spe-
cies. The problem with this reading, as Barnes points out, is that the burden
of the passage is to explain how we acquire a grasp of such universal species.'
Far from explaining their acquisition, Aristotle begins the passage by assum-
ing we already have them. A better reading assigns a different meaning to
‘undifferentiated.” Aristotle often uses it to refer to particulars (Callias,
Socrates, and so on), which are ‘undifferentiated [that is, the same, not dif-
ferent] in species’.* Aristotle’s point is that when a particular human being,
for example Callias, ‘makes a stand’ in the soul, we acquire a ‘first universal.’
Callias ‘makes a stand’ in the soul when, as a result of perceiving him, we
retain a perceptual image that represents him — that is, a memory.

%) See Barnes (1993), 266, McKirahan (1992), 245, Ross (1949), 677.

0 See Barnes (1993), 266; see also Tredennick’s Loeb translation and Bayer (1997), 126.
2 g816popa kot 0 €186g: Topics 103a10-11, Parts of Animals G44a24, De Caelo 277a2.
This is exactly how Aristotle uses ‘undifferentiated’ in Posterior Analytics 11.13, 97b7-8: he
recommends that we examine things that are undifferentiated in species — that is, particu-
lars, as the example he goes on to give makes clear (97b17f). It is also how he defines one
of the three types of sameness in Topics 1.7 (103a10-11): “There is sameness in species when
there are several things undifferentiated in species, e.g., one human and another human,
one horse and another horse” (Loeb trans., modified). For a similar interpretation of ‘undif-
ferentiated’ in G2, see Salmieri (2010), 165-6. For a much different interpretation, see
Bolton (1991), 6-9, who takes each of them to be ‘a unity composed of (as yet) undifferen-
tiated things’ (6) and identifies them with the confused universals discussed in Physics 1.1.
Attractive as this reading is, I have found no other passage in Aristotle where ‘undifferenti-
ated” has this meaning, and Bolton cites none, which gives us some reason for doubt.
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The next step is to understand how it is that when we retain a perceptual
image of a particular we possess a first universal. Suppose I have perceived
one human being (Callias) and possess as a result one retained perceptual
image of a human being (an image of Callias). I have not thereby reached
the universal proposition ‘all human beings are two-legged animals’ (that
is, a preliminary account of human being). However, Callias instantiates a
number of universal properties, such as being a human being, being an
animal, being two-legged, and so on. In virtue of receiving and retaining a
perceptual image of Callias I receive and retain (although I do not yet
grasp) the universals encoded in the image. So when Aristotle says that
when I retain an image of Callias there is a first universal in my soul, he
means there is a first universal in my soul potentially. To decode the rele-
vant universals and reach a preliminary account I need to acquire a num-
ber of other images of particular human beings and then move inductively
to a universal proposition that identifies something they all share in com-
mon — for example, all human beings are two-legged animals.®®

If this interpretation is right, then we can make good sense of Aristotle’s
otherwise mysterious statement in the second part of G2 that ‘although
one perceives the particular, perception is of the universal, for example of
human being, not of Callias the human being.” When we perceive a par-
ticular (for example, Callias) we retain a perceptual image that represents
it. The content encoded in this image outstrips what the faculty of percep-
tion alone can grasp, since the content includes universals (for example,
human being, two-footed) that the perceived particular instantiates. So the
faculty of perception is receptive of universals, even though it cannot appre-
hend them as such. This is along the lines of Aristotle’s claim in Mezaphys-
ics VII.11 that animal (the universal) is perceivable (1036b28-9). He does
not mean that the universal kind as such is perceivable; rather, he means
that animal is a kind whose particular members (this man, that horse) are

) Tt is reasonable to think that in cases of low-level learning such as I discuss here our
inductive advance is more or less unconscious and not the outcome of a deliberate inference
or search. What Aristotle describes in passage G seems to be a process of basic concept
acquisition, although I have characterized it as the acquisition of certain propositions (the
line between concept and proposition is difficult to draw in this context; see n67 below).
However, in scientific inquiry we can use our inductively acquired concepts as the basis for
our preliminary accounts. In other cases our inductive advance may involve a deliberate
inference and search: e.g. the case I discussed above in which we grasp that all phlegmatics
are cured of fever by applying leeches.
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perceivable. Similarly, perception is of the universal, not because the uni-
versal is perceivable, but because the universal is instantiated in particulars
each of which is perceivable, and in virtue of this fact the universal is
encoded in the images we receive when we perceive particulars.* Perceiv-
ing particulars is necessary but not sufficient for reaching universals. We
need the perceptual faculty as a whole (including imagination and mem-
ory) and experience, which provide the basis for our advance.

In G4 Aristotle calls the advance to the universal ‘induction.” For exam-
ple, from our grasp — acquired via perception, memory, and experience —
that several particular human beings (Callias, Socrates, and so on) are
two-footed animals, we grasp that all human beings are two-footed ani-
mals. Passage G gives a sketch — but only a sketch — of how this takes place.
As a result of perceiving Callias, Socrates, and so on we retain perceptual
images — crudely put, mental pictures®® — representing each of them (‘when
one of the undifferentiated things makes a stand’). These images resemble
each other in some respects and differ in others. We have what Aristotle in
passage E calls ‘experience’ when we take one of these common features —
for example, being a two-footed animal — and predicate it individually of
each of the particulars represented in our images. So we perceive that Cal-
lias is a two-footed animal, and Socrates, and so on, and we apply the same
predicate to new particulars we encounter. Induction takes place when we
grasp that this common feature holds true of all members of a kind desig-
nated by a single term — for example, all human beings.® The perceptual

) Compare Atristotle’s claim in Posterior Analytics 1.31 that ‘perception (aicbnotg) is of
what is such-and-such (100 T01008¢),’ i.e. universal (87b28-9). Here too he insists that we
perceive (aioBdveoBoun) particulars and that it is impossible to perceive universals (87b29-
31). He clarifies the connection between perception and the universal at the end of the
chapter when he says that it is from, and not &y, seeing that we grasp universals (88a12-14).
He means, I take it, that on the basis of perceiving particulars we grasp, via induction, the
universal. This is the same claim he makes in passage G.

%) De Memoria 1 450a29-30, b16, 21.

) Posterior Analytics 1.31 88al6 gives us some reason to think that Aristotle’s term for our
grasp of the universals obtained via induction is vénoic. However, contra Lesher (1973), it
does not follow that vodg is what grasps such universals, nor does it follow that there is no
difference between vénoig of such universals and vodg of first principles. In the Posterior
Analytics, vonoug is used for our grasp of any universal connection; vodg is reserved for our
knowledge of first principles. (Elsewhere in the corpus there is a tighter connection between
the two: vonoig is the activity of vodc; see Metaphysics X11.9 1074b15-35.) See McKirahan
(1992), 257-9, whose objections to Lesher’s account I take to be decisive.
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faculty makes an essential contribution to this, for induction must proceed
from particulars our only access to which is through perception (Posterior
Analytics1.18, 81b5-9). Hence Aristotle can claim in the final clause of G4
that ‘perception instils the universal in this way [namely, by induction].’
For, however brief and sketchy his account may be, G2-3 does make it
clear that the faculty of perception provides the resources for our inductive
advance.

The universals we acquire by induction are, as I suggested above, the
preliminary (préta) accounts we use to launch our scientific inquiries — the
same ones Aristotle has in mind in his discussion of ‘the entire universal’ in
passage E: for example, all human beings are two-footed animals. In Poste-
rior Analytics 11.8, in the list of preliminary accounts we use to begin
inquiring, we find ‘human being is a certain kind of animal’ (93a23-4).
The phrase ‘a certain kind’ is a placeholder for a quality all human beings
share, a quality that, according to passage G, we should be able to access
through perception — hence ‘two-footed’ is a good candidate. This pre-
liminary account serves as the basis for our search for the complete defini-
tion, which expresses the complete essence, of human being (for example,
‘two-footed terrestrial animal’ or ‘rational animal’).%

G3: Again a stand is made among these things, until things that are partless
and universal make a stand. For example such-and-such an animal [makes
a stand], until animal does; and with animal [a stand is made] in the
same way.’

) My interpretation is similar to a version of what we might call ‘the concept view’ of pas-
sage G. According to this view Aristotle draws no strict distinction between concepts and
propositions because he assumes that grasping concepts involves, or can be cashed out in
terms of, grasping propositions, and passage G describes our acquisition of such concepts/
propositions. (See Barnes (1993), 271, Bayer (1997), 119 n22, Charles (2000), 264 n37,
Hamlyn (1976), 178, Kahn (1981), 393-5, McKirahan (1992), 246-7, Modrak (1987),
162, 164.) For example, grasping the concept ‘human being’ involves grasping a proposi-
tion such as ‘human beings are two-footed animals.” The main reason I avoid using ‘con-
cept,’ preferring instead ‘preliminary account,’ is that ‘concept’ risks obscuring what I take
to be the central question about passage G: does it describe our acquisition of full-fledged
scientific definitions? I say ‘no,” but not all defenders of the concept view agree, for some
think that grasping a concept involves, or can be cashed out in terms of, grasping a com-
plete definition. (See Charles (2000), 264 n37, Modrak (1987), 164.)
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In G3 Aristotle indicates that the inductive process by which we get to
low-level universals such as ‘human being’ repeats itself at higher levels of
generality. By ‘these things’ Aristotle means a plurality of less general uni-
versals (for example, human being, horse), and by ‘making a stand’ he
means grasping a feature they share in common. In this way G2 and G3
describe different types of inductive advance. In G2 we move from memo-
ries of several particulars to the grasp of a universal that covers them. In G3
we move from the grasp of several universals to the grasp of a more general
universal that covers them. Since Aristotle defines induction as the advance
from particulars to a universal, the idea in G3 seems to be that first-level
universals are treated as if they were particulars, and we move from them
to the next level of universality; the process is then repeated: these second-
level universals are treated as particulars, and so on. For example, from our
grasp that all humans are two-footed animals and all horses are four-footed
animals, and so on, we grasp that all footed animals (‘animal of such-and-
such a kind’...) are of a certain sort (for example, land-dwelling). We are
then led to grasp something about all animals, for example, that they are
living beings of a certain sort. From ‘living being’ we eventually grasp
something about all substances (one of the ‘partless universals’),% at which
point our ascent comes to a stop.”’ The result of each inductive step is a
preliminary account, which can then serve as the basis for an inquiry into
the relevant item’s essence.

Conclusion

Induction, on the reading of I1.19 I have defended, does not have defini-
tional force — its direct outcome is not knowledge of a first principle. The
preliminary accounts we acquire by induction do not state the basic
essences of the relevant kinds and so they are not full-fledged scientific
definitions;”® rather, they identify features of those kinds that allow us to

% 1 follow Ross (1949), 678 in taking ‘the partless things’ to refer to the categories of
being: substance, quality, quantity, etc.

" Compare the similar sequence in Posterior Analytics 1.22 (83b3-4): ‘human being is two-
footed, this [i.e. two-footed] is animal, this [i.e. animal] is another thing’.

" In Posterior Analytics 11.7 (92a37-b1) Aristotle remarks that induction does not prove
what a thing is but that it is or is not something.
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seck the essences.”' Aristotle does not need induction to contribute any-
thing more to our acquisition of first principles in order for him to answer
the first question he raises at the start of 11.19 (how do the principles
become known?). For, as I have argued, the question concerns the original
prior knowledge from which first principles begin to become known, not
the whole route we traverse to them.”

7" Charles (2000), 266-9 objects to deflationary interpretations, of the general sort I
defend, on the ground that they are not sufficient to rule out a ‘Platonist’ reading of Poste-
rior Analytics 11.19, according to which we come to grasp principles by vodg, conceived of
as a faculty of intuition. (This is what I called the ‘rationalist’ and ‘intuitionist’ view above.)
I have tried to block this objection by arguing that while there is a gap between the knowl-
edge we gain by induction, as described in 11.19, and noetic knowledge of principles as
principles, this gap is not filled by the intuitive activity of vodg (as Charles worries it will
be) but by the account of inquiry earlier in book II, where definition and explanation, not
intuition, play central roles.

7 Earlier drafts of this paper were presented at Cornell University, University of Massa-
chusetts, Amherst, University of Oxford, and Princeton University. I am grateful to the
audience members for their comments and questions on these occasions. I also thank
James Allen, David Charles, Gail Fine, Terrence Irwin, James Lesher, Nate Meyvis, Ben
Morison, David Roochnik, Christopher Shields, Ian Wells, and an anonymous referee
for this journal.
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