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Résumons-nous. Si les observations que nous avons pré-
sentées sont exactes, il devient impossible de considérer
que le probleme de Ja connaissance des principes a été traité
avant son ouverture officielle au début du chapitre m 19;
it devient impossible de tenir ce chapitre pour une premitre
version de la résolution de ce probléme, supplantée par une
version définitive que les hasards de Iédition du Corpus
nous dorineraiznt & lire avant elle; il devient impossible de
traiter comme une illusion d’optique, ou comme un accident
sans signification, Punité qu’Aristote a voulu conférer 3 son
apodictique en l'encadrant entre la phrase initiale des
Analytiques et la premidre phrase de leur dernier chapitre.
Cela ne résout pas, tant s’en faut, les nombteux problimes
que souldve la structure complexe des Seconds Analytiques;
du moins y a-t-il 13, pent-&tre, une des données 2 ptendre
en compte si 'on veut abordet ces problemes avec quelque
chance de les résoudre ™.

d’autant plus remarquable qu'il a_d'abord accepté, en tant que
dialecticien, cette possibilité. Cf. Top. vo 3, 1532 15-22, A quoi
répond, selon toute spparence, An, post. 11 6, 92 2 6-10. H. Cuer-
wiss, Aristotle’s. Criticism of Plato and the Academy’, 1, pp.
3436, n. 28, 4 nié, il est veai, qu’Aristote ait changé davis sur
ce point; mais of. A. Mansion, L'origine du syllogisme ef la
théorie de la science chez Aristote, dans Aristote et les problémes
de méthode (Deuxitme Symposium Aristotelicum), Lonvain-Paris
1961, pp. 57-81.

78. Une premidre version de ce texte avait été présentée aux parti-
cipants du Symposium de Padoue; la rédaction définitive a gran-
dement bénéficié des observations qui ont €€ faites au cours de
la discussion, notamment par S. Mansion, P. AUBENQUE, J. Bar-
NEs, E. Berri, Ch. Kann, W, Lrszr, G.E.R. Lroyp, M. Mr

enucer, P. Moraux, G. Patzie. Qu'ils en soient tris chaleureuse-
ment remetciés.
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M. F. BurNYEAT

ARISTOTLE ON UNDERSTANDING KNOWLEDGE

Aristotle’s Posterior Analytics makes a single project out
of two things which present day philosophy segregates
into distinct areas of inquiry. On the one hand, there is
a theory of the structure of a_science, an account of the
cenditions for a proposition tc belong to a body of system-
atic knowledge like geometry, ohysics or botany. For us this
would be a contribution to the philosophy of science. On
the other hand, Aristotle presents his theory from the out-
set in terms we would take to be epistemological, as an
account of the cognitive state of the individual person who
has mastered a body of systematic knowledge.

Aristotle’s own term for what he is analyzing is Emotiiun,
and this, Tike our word ‘knowledge’, can refer either to the
cognitive "state of the knowing petson or to a body of
knowledge, a science — a system of propositions which can
be learned and known, English translatots of the Asnalyiics
have traditionally rendered &mothym as ‘scientific know-
ledge’, but the results this produces can be En_umm.:ozm and
‘puzzling. Here, to take a prime example, is the important
section from A 2 where Atistotle first formulates his general
project, as rendered by G. R. G. Mute in the Oxford trans-
lation 1.

We suppose ourselves to possess unqualified scientific
knowledge of a thing, as opposed to knowing it in the
accidental way in which the sophist knows, when we think
that we know the cause on which the fact depends, as the
cause of that fact and of no other, and, further, that the

1. The Works of Aristotle translated into English, vol. 1, Oxford
1928.
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fact could not be other than it is. Now that scientific
knowing is something of this sott is évident — witness both
those who falsely claim it and those who actually possess it,
since the former merely imagine themselves to be, while the
latter are also actually, in the condition described. Conse-
quently the proper object of unqualified scientific knowledge
is something which cannot be other than it is.

There may be another manner of knowing as well — that
will be discussed later. What I now assert is that at all
events we do know by demonstration. By demonstration I
mean a syllogism productive of scientific knowledge, a
syllogism, that is, the grasp of which is eo ipso such
knowledge.

Assuming thzn that my thesis as to the nature of scientific
_Soﬂ_ﬂm is cotrect, the premises of M_Muonmnn»nnm knowledge
must true, prim 5_8% te, better known than a

tior to the 8=.m~ESm n, W) is further telated to them as
wann to_csuse. Unless these conditions ate satistied, the
will. not be “appropriate’ to the conclusion,
jm_o pist there thay jnd without these
su Syll0|

yllogism, not being productive of scientific knowledge,
will niot b demonstration (71 b 9-25).

It is not unimportant that no separate word in the Greek
cortesponds to the qualifying epithet ‘scientific’. Aristotle
first advances a quite general thesis about a cognitive state
he calls ixloracdar, to the effect that in its unqualified
vetsion it involves knowing the cause or explanation of
something and knowing its necessity, and from this he
concludes that what one can have dmathipm of is that which
cannot be otherwise. He then gives a further characterization
of the cognitive state: it centrally involves the possession
of apodeictic proof or demonstration (cf. A2, 71 b 289,
72425-6; A 4, 73a21-3) — centrally, because Aristotle
.-Jeaves aside for latér discussion the question whether there
is another mede of énlovacdon (sc. for the first principles
ont which demonstration rests) — and from this comes a
second conclusion about the objects of tmetfipn? De-

2, The structure of the argument is made plain by xel ar 71120,
This emphasizes not the immediately following thiv &moBetxte-
whv Emothpry, which merely resumes ©d dnlotacdar and the
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monstrative ety depends on things which are true,
primary, immediate, better known than and priot to and
explanatory of the conclusion.

At this point Mure’s translation falls apart. He speaks
of ‘the premises of demonstrated knowledge’, but a cog-
nitive state cannot be said to be demonstrated, nor does
it have premises; these attributes belong to knowledpe in
the other sense of what is known, to the propositions
making up the body of a science. The things which zre
ttus, primary, etc. are indeed expressed as the premises of
demonstration, but the dependence in question hete is the
epistemological relation of a cognitive state (demonstrative
gmothyum) to its grounds, not the logical relation of con-
clusion to premises. Because #muetnipm involves grasping
the demonstration of necessary cenclusions, it is grounded
epistemologically on the premises of that demonstration.

Nevertheless, Mure's mistranslation is instructive. He
evidently felt the pressure of the thought that Aristotle’s
conditions for demonstrative émuotfipn are more naturally
read as conditions for a proposition to be a proven theorem
within a science . It sounds natural enough to say that
a proposition counts as an item of scientific knowledge
(in the objective sense of that phrase) only if it is de-
menstrable from the first prirciples of a science. It seems

point that this must be of necessary truths, but rather the whole
subsequent specification of the premises from which these neces-
sary teuths are detived. (Here I am indebted to Jacques Brunsch-
wig). Cf. W.]. Veroenius, xiul belonmging to a whole cdause,
« Mnemosyne », 4th Ser. 29, 1976, p. 181.

3. The conditions ate explicitly so tead by H. Scuorz, Die Axiomatik
der Alten, « Blitter fiir deutsche Philosophie », 4, 1930, pp. 266-7
= p. 56 in the English translation in Jonathan BaArnes, Malcolm
Sciorienn and Richard Sorang, edd., Articles on Aristoile 1, Lon-
don 1975. But the argument and the context in A 2 require that
tmotiun be in the first instance the cognitive state of a person
[as also at 71b15, 25, 72a37-8); we see shortly that the
anhie/xeetd cupBefnude contrast on which the discussion de-
pends is epistemic rather thsr logical, to do with a person’s
relation to a proposition, not the proposition’s relation to other
propositions.
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less credible that a person has knowledge of the proposition
only if hé has derived it from first principles. By that
demanding standard most of us who are not professional
mathematicians do not know simple truths of arithmetic
or Pythagoras’ theotem. The ambiguous phtrase ‘scientific
knowledge’ covess, and reveals, an understandable embar-
rassment.

There is, of course, that use of the phrase in which a
man said to possess scientific knowledge is a man who
knows, is familiar with, a whole science or branch of
knowledge: ‘He knows mechanics’, ‘He knows calculus’.
But Aristotle is concerned with the cognitive state sach
a man has to particular propositions within the science,
as comes out when he distinguishes unqualified &miothium
with tespect to a theorem of a science from various qua-
lified or accidental versions of Emovhim in relation to the
same theorem (A 2 as quoted, A 5; cf. Eth. Nic. vi 3,
1139 b 34-5)*. Take, for example, the theorem that every
isosceles triangle has angles equal to two tight angles.
According to A 5, if a man knows this in virtue of knowing
that it belongs to every triangle as such to have angles
equal to two tight angles, then he has émotipm unqualified.
But if he has not grasped the more general fact, and knows
only that the property belongs to all isosceles triangles,
then, even if he has a petfectly sound proof of the more
particular proposition, he does not count for Aristotle as
possessing ungualified ¢movhpn. He knows the fact but
not the reason why it is a fact (cf. B16 981 19-24).
Clearly, Aristotle does not mean that his state is one of
mere belief rather than knowledge®. It is &motipm, but

4. AS, 74a28, recalls A2's reference to a ‘sophistical mode’ of
tniotaoder. The term ‘sophistical’ here adds nothing (except
abuse) to ‘accidental’, since the accidental is the sphere in which
the sophist plies his trade (Metaph. E 2, 1026 b 15-16); "sophistical
mode’ does nut tie Aristotle to any one case of accidental
Enigraoho.

5. Conira Rober: BovLTon, teview of Barnes, Scuorierp and Sorar,
op. cit., « Philosophical Review », 86, 1977, pp. 564-5. Nelther of
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not of the favoured kind (compare the lengthy discussion
of the isosccles example in A 24). To which we may be
inclined to object, echoing a well-known Platonic theme,
that either one knows a thing or one does not. How can
thete be room fot the notion of a favoured mode of know-
ing a proposition, to be termed (ir Mure’s phrase) ‘scientific
knowing’, alongside ordinary knowing on the one hand end
believing on the other?

This objection can be pressed by anyone who holds a
version of the now traditioral analysis of knowledge as
justified true beli¢f. The point is that justification need not
be in terms of first principles. Justification is expressed in
argument to show that a proposition is true. The argument
need not be deductive, and even if it is, it need not meet
Atistotle’s requirement of explaining from first principles
why the proposition is true. That, of course, is part of what
Aristotle is saying in A 2 when he distinguishes betwsen
syllogism and demonstration, and in A5 when he distin-
guishes between qualified and unqualified #mothm, and
again in A 13 when he distingnishes between having a
deduction which establishes a fact and having a deduction
which also explains the fact, calling both of these (in 2
broad sense) #xfotacdor. In other words, Aristotle both
knows and emphasizes that his requirement that demonstra-
tion proceed from first principles is not a requitement of
justification but of scientific explanation®. But in A2 he
also says that syllogism which is not demonstration does
not yield ¢movipn. It follows that Aristotle’s émotfum

the passages to which Bolton refers {A 2, 715 10-25; B8, 93 a 21.6)
contrasts non-accidental #mwotfipy with mere belief. 932256
passes from wxatd oupBefnuds otbopev to ol ydp ... lopev,
but for that very teason Topev must mean lopev &mhilg,

6. Note that in the examples of A 13 the non-explanatory deduction
is through the more familizz term, where this means the term
that is more familiar to uvs. I take this as evidence (if evidence
be needed) that in Aristotle’s view the non-explanatory deductions
would be satisfactory enough in a justificatory role. For confitma-
tion, cf. B 16, 98 b 19-21.
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is not knowledge as knowledge is standardly conceived in
philosophy.

Is it, then, understanding? Explanation and undetstand-
ing go together in a way that explanation and knowledge
do not”. Look at Jonathan Barnes’ translation of the pas-
sage from A 2:°?

We think we understand a thing simepliciter {and not in
the sophistic fashion incidentally) whenever we think we
are aware both that the explanation because of which the
object is is its explanation, and that it is pot possible for
this to be otherwise. It is clear, then, that to understand
is something of this sort; for both those who do not
understand and those who do understand — the formet think
they are themselves in such a state, and those who do
understand actually are. Hence that of which there is
understanding simpliciter cannot be othetwise.

Now whether there is also another type of understanding
we shall say later; but we say now that we do know through
demonstration. By demonstration I mean a scientific deduc-
tion; and by scientific I mean one in virtue of which, by
having it, we understand something.

If, then, undetstanding is as we posited, it is necessary
for demonstzative understanding in particular® to depend on
things which are tmue and primitive and immediate and
mote familiar than and prior to and explanatory of the
conclusion (for in this way the principles will also be
appropriate to what is being proved). For there will be

eduction even without these, but there will not be de-
monsteation; for it will not produce understanding.

It was worth motivating the teader to embtace this trans-

7. This remark was intended to be noncontroversial, and I have
found that, by and large, English speaking philosophers accept
the point at once. Interestingly, however, the confererice made
clear thet it does not sound right, let alone obviously right, to
some scholars working in other languages and/or different phi-
losophical traditions. I will address this problem of communication
later (p. 107 and n. 22 below), after first developing my theme
in my own terms.

8. Aristotle’s Posterior Analytics, Oxford 1975; henceforth Bar-
NES (2).

9. ‘In particular’ gets the emphasis wrong: see n. 2 above.
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lation because Barnes himself seems reluctant to make
philosophical use of the contrast between knowledge and
understanding. Not only does he offer the traditional phrase
‘scientific knowledge’ as an alternative equivalent to “undet-
standing’ (pp. 89, 90),* but he encoutages us (p. 90) to
read ‘understanding’ as no more than a way of tagging the
occurrence in Aristotle’s Greek of the vetb énlovasdor in
contradistinction to el8évar, which Barnes translates ‘to
know’, and yvyvioxewy, for which he uses ‘to be(come)
awate of’. To distinguish the three verbs thus tagged Barnes
relies on the lexical schema which Lyons found to hold for
Plato, I' namely,

elivon
(know)
v \\ ///
Ernlotaodor TLYVOTHELY
{understand) {be aware of)

This schema gives contrasting senses for énlotagdes and
yyviborewy, which has the welcome result that circularity
is avoided when Aristotle zt the beginning of A 2 uses
ryviaoxewy to elucidate dxlotoodon 2. At the same time
elSévon, the widest verb of the family, is taken to be, ac-
cording to context, convertible and synonymous with
trniotocdo or convertible and synonymous with yuiyvie-
szvv; there is no contrast of senses along the vertical di-
mension of the schema. This fits the Greek, but unfor-
tunately, when translated into Batnes’ English, it has the
result that we are deprived of any contrast of sense between

10. nm.v u_m.u ‘scientific’ for Emetnpovinés in his translation of
71b18.

11. John Lyons, Structural Semantics - an analysis of part of the
vocabulary cf Plato, Oxford 1963, p. 177.

12. Cf. Barnzs (2), p. 97.

13. Eg. within A 2 itself eldévau stands in for Exlorachar at 71b 17
(cf. A 3, 72b 30), for yryveoney at 71b 31,
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‘know’ and ‘understand’; the translator has to ask us to
pay no attention to the colloguial nuances of our verbs
(p. 90). But we need that contrast. It has philosophical
work te do in making sense of Aristotle’s enterprise.

We may indeed be tempted to associate the contrast
ditectly with the horizontal dimension of the schema, setting
our verb ‘understand’ to represent 2xnlotaoday, our verb
‘know’ to tepresent yiyvooxew (and also yvepllewv). Not
only have we no third verb which functions like el8éveu,
but it would in any case be misleading to think of el8évar
as the expression of a third, generic concept to which the
other two verbs are subordinated as species to a common
genus; rather, el8évas is to be regarded, according to con-
text, as a synonymous teplacement for dnletaodon or for
yryviboxewy . In a sense, therefore, the Greek trio provides
only two concepts to match up with our verbs, so that,
while exact translation is no doubt impossible, the schema
to use is the following:

elSéven

VAN
7 //

Vd
Enlrvoode Tryvoexew (yvwplleny)
{understand) (know)

This proposal should not be taken to cover more than
the use of the verb #wlotaodar which Atristotle studies in
the Posterior Analytics. By comparison with Plato, Aristotle
hds specialized the verb considerably, even more so the
. tognate noun ¢meinpT). (i) The most characteristic Platonic
constructions for Enlotaodor do not appear at all, viz.
énlovacdor plus infinitive, ¢xlotaodar plus the accusative

14. Even this is a simplification (cf. Lyons, op. cit., p. 177, p. 183),
but it holds, I think, for the Aristotelian constructions we need
to considet.

ARISTOTLE ON UNDERSTANDING KNOWLEDGE 125

of a noun denoting a Téyvn or its domain 5. Aristotle is
also more hospitable to the construction iniotacden ¥t
(eg. Al, 71a279; A2, 71b26; A6, 75a14; A 13,
78a22; A33 8%a2l; B1l, 892234) than one would
expect from Platonic precedent . (ii}) Where Plato’s usage
of the epistemic nouns is given by the schema

tmuothpm

v ~
s AN
s N

TEYVT vVioe

with émoTiun in the supetordinate position cortesponding
to ei8éver among the verbs,” in the Posterior Analytics
¢muothun is coordinate with &nlerasdar and denotes either
the cognitive state of the #nwordpevog (e.g. A2, 71 b 13-16;
A4, 73221, A6, 74b5-6) or the body of knowledge
(science) he has mastered {e.g. A 10, A 27) '®. Nevertheless,
Aristotle in A 2 does take himself to be starting his analysis
from a base in ordinary thought,.and this may serve as a
first test of our proposal to take seriously the idea of ren-

ering ¢xlotacdor/Enstipy in terms of understanding ¥.

15 Cf. Lyons, op. cit., p. 183, p. 188. It is worth noting that
although the infinitive consttuction is the neatest match to the
English ‘knowing how to.../, both these constructions could
often be translated by ‘undetstand’.

16. 7 cases in the entire corpus — Lyons, op cif, p. 205,

17. Lyons, op. cit., p. 177.

18. téyvn occurs only twice in An Post.: once in the broad (Pla-
tonic} use in which it can stand with émothpn in contras: to
yviiowg (A 1, 71a24; of. An pr. 46222), once in contrast
with émowhizn (B 19, 100a9), but a contrast created by phi-
losophical legislation.

13, The Eovomnw {and somc of the results to which it will lead)
may claim the support of L. A. Kosman, Understanding, Explana-
tion, and Insight in the Posterior Analytics, in E.N. Leg, A.F.D.
Moureratos, R. M. Rorty edd., Exegesis and Argument. Studies
int Greek Philosophy presented to Gregory Viastos, « Phronesis »,
Suppl. Vol. 1, Assen 1973, pp. 374-392, and of J. M. Moravcsix,
Aitiz as Generative Factor 1 Aristotle’s Philosophy, « Dialogne »,
14, 1975, pp. 622-38.
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Aristotle’s claim is that nlotacdar is ordinarily so
conceived that

X inlotaren Y if and only if (a) X ywyvioxst what the
nxm_nbunmon of Y is and (b} X myvioxs that ¥ cannot be
othetwise than it is.

There can be little doubt, surely, that this is a much better
definition of ‘X understands ¥’ than of ‘X knows ¥’. Not
that one could not read the definiendum as ‘X knows ¥’
— but the effect would be to select a use of our verb “know’
in which it means to be well acquainted ot thoroughly
familiar with something in an intellectually principled way;
as when a man is said to have expert knowledge of, say,
mononucleosis or the turnip. We have such a sense of
‘knowing’, but it is much doser to undetstanding than to
the concept which contrasts with mere belief and which
philosophers analyze in terms of justification.

Patallel considerations would suggest that it is a similar,
implicitly graded sense of the Greek yiyvthoyxewy which Aris-
totle has in mind in the Physics when he echoes the defini-
tion we are discussing but with ywyvoorewy in place of
tnlotaodon and with yvwpllew in the analyzans in place
of viyveoxrswy:

a.n think we Yiyviboxew a thing when we yvoplowpey its
primdry causes and primary ptinciples, tight back to the

clements %wﬁ. HH.Hmk_»s-i.nEnEnznmnnEEmon
trloraabe:)

In both passages, the definition of Emlstesdar in the

20. Ct. m.u@uc.. 1 ..m_ 194 b 17-20; Metaph. A 3, 983 2 25-6, where the
definiendum is =ldtvar and Metaph. o 2, 9945 29-30, where the
definiendum is elSfven standing in for yiyvoexsry and yet
._.S.Svo.xm_z still contrasts with Enloteodor (994 b 20-3). el8fvor
again stands in for yvyvthoxew in the repeat definition of #ri-
gtaodon at Am. post. B 11, 94220, On the other bhand, at
Metaph. B 2, 996 b 14-16, elbévar stands in for tnioraodor in
contrast to yveaplGew.
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Posterior Analytics and the definition of yryvioxew in the
Physics, our verb ‘know’ is needed in the analyzans not in
the analyzandum. Aristotle is analyzing a coghitive state
which is achieved by knowing explanations, and whether
he is currently calling it ixlotacdon or uyviorewy 2 the
cozresponding term for that state in philosophical English
is ‘understand’.

Other languages, other philosophical traditions, may speak
diferently 2. They must find their own means of signalling
the non-circularity of the definitions just quoted. For the
claim that two distinguishabls notions are involved is not
a claim about a particular language or jargon. It is equally

21. With yuywhoxew at Phys. 1 1 loc, cit. compare c.g. De caelo 11
3, 302 a 11-12: in everything yvhoig is through first principles.
Likewise, De gem. an. 1 6, 742b33-4 hes undemonstrated
yvisog of a first principle in place of An. post.’s undemonstrated
Emehpn/vole of it (An. post. A 2, 71D 16; A 3, 72b 18-20;
A9,76218; B 19, 100b 12), and De part. an. 1 1,641a36-b2,
uses 1) puewnd) Yvidowg as a replacement for ) quawh) Emotipm
in the sense of natoral science. It will become cleatet below that
to use yvidog for the state of undetstanding is not necessatily
to obliterate the contrast between yvidoig and émaeium.

_CE n. 7 above. Most conspicnously, there is an_impottant tradi-
tion, associated with the name of Dilthey, which contrasts ex-
planation (Erkliren) and understanding (Verstchen) and assigns
the former to the natural sciences, the latter to the ‘Geistes-
wissenschaften’. As T am using ‘understanding’, it has no special
connection with intentionality or with particulat human/social
phenomena: these are not for Aristotle ohjects of Emoefium,
and it is quite misleading cf G.H. von Wrichr, Explanation
and Understanding, Tthaca 1971, chap. 1, to count Dilthey part
of the Atistotelian tradition in Western thought on the grounds
simply of a shared preoccupation with teleology. Von Wright
himself says (p. 63, « Practically every explanation, be it causal
or teleological or of some other kind, can be said to further our
understanding of things» — and that broad, non-specialized use
of ‘understanding’ is the use 1 was starting from when 1 remark-
ed {above, p. 102} that explanation and understanding go together
in a way that explanation and knowledge do not. Aristotle’s
tmothpn is not identical with that undetstanding either, but
the reasons why it is not go beyond the divergencies in the ways
different languages carve up the lexical field of cognition. T shall
be arguing that the interesting restrictions on émgTiipn come
from substantive theses on the nature and scope of explanation.

I3
ta
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true that English could supply alternative ways of register-
ing Aristotle’s contrast between ¢niotaodor and yryvihoxew
or ytyvtooxew and yvwpllew: for instance, suitably intro-
duced and circumscribed, a contrast between a richer and
a more ordinary concept of knowledge, for the first of which
the label ‘scientific knowledge' might do after all. Tt is not
the words that matter, but the thought. Provided that is
understood, each of us may best proceed in terms that are
Tvopsiee Tipiv., For these linguistic considerations have

philosophical consequences which go to the heart of Aris-
totle’s enterprise.

I

To start with an issue of basic importance, consider the
claim at the beginning of A 2 (71 b 12, 15-16) that ¢moth-
b is of what cannot be otherwise. As a claim about know-
ledge, this invites (and has received) the eriticism that it is
simply mistaken, the product of modal confusion. In re-
flecting on the principle that what I know must be true,
Aristotle has construed mecessitas consequentiae (‘It is ne-
cessary that, if I know that p, then p’) as necessitas conse-
quentis (‘If 1 know that p, then it is necessary that p’)2.

23. This notorious fallacy is what Barnes (2), p. 97 (cf. p.- 112 ad
73a 21}, is referring to when he says that the mistake involved
in restricting émotitn to what cannot be otherwise is made
every 5 years in « Mind», In truth, the mistake perpetrated
every 5 years in that journal and elsewhete is the mistake of
attributing the fallacy to other philosophers (usually unspecified
figures from the past) as the root explanation of their epistemo-
logical position. I doubt the explanation is ever that simple, nor
would the fallacy suffice to explain the inference Atistotle actually
endorses, which is « If I have dmwotiun of the fact that p, then
T Enow that it s necessary that p° (I agree with Barnes (2),
p. 97, that pd EvBéxegdor is governed by yiyvihoxew). To be
sute, Barnes supgests that Aristotle may be innocent of mistake
if his_account of émlotaodor is intended as a stipulative defini-
tion. But this expedient requires an implausibly natrow reference
for the *we’ whose thinking the account expounds. Tt is pat-

A m———
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But if Aristotle is making a claim about understanding, his
point will be that understanding depends on explanation
and what gets explained in the sciences (¢miorfipar in the
objective sense) which produce that understanding (¢mati-
py; in the subjective sense) is gemeral regularities and con-
nections: lawlike regularities in the modern jargon, neces-
sary connections in Aristotle’s (cf. Eth. Nic. vi 6, 1140b
31-2). Scientific explanation snswers to such questions as
‘Why is the sun eclipsed?’ (B 1), ‘Why is it that a pair of
lines cutting a third line at right angles to it do not meet?’
(A 5,74 a13-14), *Why do vines shed their leaves?’ (B 16).
Atistotle does think one can apply the explanation of a
recurring type of phenomenon to a particular instance of
it, e.p. today’s eclipse, but what this yields is accidental
or qualified émotiun, not émotiun dnhide (A 8). He
thus sides with those modetn philosophers of science who
hold that “scientific explanation is in the Htst instance

Con v, g S e R

——

planation of generalities (laws) rather than the explanatio

of particular events »'. He wants to know why the sun is
eclipsed at all, i.e. why there are solar eclipses, rather than

g St ettt xs e anh

why it is eclipsed today. When, therefote, he says that

[ e

tmothpn is of what cannot be otherwise, his claim should
be read, not as the product of modal confusion, nor as the

ticulatly implausible for the version in Phys. 1 3, 194b 1720
where Aristotle proceeds at once to collect up a number of
patterns of explanation from both ordinatv and scientific speech
(cf. esp. 1945 34-5). Notice elso Eth. Nic. vt 3, 1139b20-1:
we all suppose that what we Emotdpede cannot be otherwise
(cf. An. post. A 33, 89a6-10).

24, For an admirable statement of this view, which is not as wide-
spread as it should be, see Michael Frieoman, Explanation and
Scientific Understanding, « Joarnal of Philosophy », 71, 1974,
pp. 5-19. Notz that this interpretation makes intelligible, as the
diagnosis of modal confusion doss not, how Aristotle could
anticipate developing the logical resources for admitting ‘for the
most part’ propositions as objects of demonstration and hence
of fmotnnn (A 30, with Barnes (2), od loc.). It is chatacteristic
of general regularities in the sublunary wotld to hold enly for
the most part. For discussion, see M. Mienucer’s contribuzion
to this symposium.
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stipulation of some specialized concept of his own, nor again
as an unexamined legacy from Plato, but as a substantive
thesis designed to elucidate a current concept of under-
standing. That understanding is constituted by knowing
the explanation of necessary connections in_patite.

We too possess a concept of this kind: a quite ordinary
concept, though it is the concept of a specialized type of
understanding which is sought in the sciences. We may
disagree with Aristotle — philosophers still disagree with
each other — about the sense and function to be assigned
to the idea of necessity in this context®. We may have
qualms about the resttictions which are imposed on the
scope of undetstanding when Aristotle goes beyond ordinary
thought to build the idea of an axiomatized science which
will ideally satisfy his stated requirements for fmowium.
But it is important to see that the issues at stake here
have much more to do with considerations about explana-
tion than with considerations about what we can know or
be certain of.

Fitst, it is because nlotaoder involves explanation that
Aristotle insists on proceeding from principles which are
true, primitive, immediate, more familiar than and prior to
and explanatory of the conclusion (A 2, 71'b 29-31). Second,
he argues in A 6 that necessity in the premises, transmitting
to the conclusion, is a tequirement of explanatoriness. Aris-
totle does not exptess himself very clearly on why this is
30, but he is clear that he is not saying, for he does not
believe, that a necessary conclusion can only be derived
from premises which are necessary (75a1-4). His most
substantial claim (74 b 26 ) is that to explain the holding
of a conclusion which is necessary one must demonstrate
it through a necessary middle term. If the middle term is
not necessary, the premise-set could in principle be false

25. Sec the conuibutions to this symposium by A.C. Lrovp and
Richatrd SoRaBJI.

26. For the difficulties, see BARNES (2), notes on the chapter and
on A4, 73a21,
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while the conclusion, being necessary, would still be true,
and a conclusion which holds whether or not the premises
hold does not hold because those premises hold; it is not
explained by them, nor are they prior to the conclusion in
the sense Aristotle intends them to be.

It appears that in a properly ordeted science necessity
would be transmitted to the theorems from above. To
understand a theorem you must understand (Enicvoacdar)
not only that it is necessary, but also why it is necessary
(A 6,75212-17)7, It is necessary because it is demonstrable
from ptior principles which ate themselves necessary. These
principles in turn ate to be not merely necessary but neces-
sary because they ate per se predications expressing a de-
finitional connection (A 6, 74b 5-12 with A 4). What is
required is a predication AsB whete either A belongs in
the definition of B or B belongs in the definition of A. Once
again there is unclarity in Aristotle’s detailed discussion,
not least as regards which features of the principles he
thinks are transmitted also to the theorems,? but it seems
fair to say that he is trying to give substance to the idea
that the fundamental predications of a science ought to be
self-explanatory. They should be not merely immediate, in
the sense of not admitting explanation through 2 middle
term (A 2, 71 b 21, 26-7), but should actually explain them-
selves (cf. A4, 73b 16-18, with A 24, 85b 24-5)®. Their

27. This refincment is not mentioned elsewhere, but I do no: see
why it should not be included. 5ibti <&véryn Excive elvony is
a more natural way of construing the Greek than either ¢td»
et or Subtu <dxelvd EoTivs — it is the construal of W. D). Ross,
Aristotle’s Prior and Posterior Analytics, Oxford 1949, p. 529,
as against Mure and Barnes - even though, as Barnes points out
to me, Sttt <éxetvd Eomivs would yield a neat reprise of A 2%
twin conditions on &motfur.

23. See the several difficulties canvassed in BARNES (2), notes on
A 4; also Ross, op. cit., pp. 521-2.

23. This may suggest that in A 4 the fourth case of xad abté
= 8’ ohtd Umdpyov (73b10:11) is not so itrelevant to the
general discussion as it has seemed, e.g. to Barngs (2), p. 114.
A 10, 76b23-4 is also relevant, but with Barnes (2} ad loc.
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necessity will be directly intelligible from or in the funda-
mental definitions of the science (cf. A 3, 72b 24-5; Top.
viix 3, 158 b 2-4). And it should be remembered here that
what Aristotle looks for in a scientific definition is not an
analytic truisin but substantive koowledge of the essence
of something *®,

These chapters (A 2-6) are typical of the process whereby
Atistotle builds on the ordinary conception of #xlorachar
to articulate the idea of an axiomatized science. At each
step the main motivating consideration has to do .ﬂ:r
explanation, hence understanding. The man who nnrﬁAmm
unqualified émvotiier in accordance with Aristotle’s prescrip-
tions is a man for whom every ‘Why?’ question in a given
domain has its cotrect and appropriate answer. (It transpires
from A 19-20 that Aristotle is prepared to argue that the
numbet of such questions is certain to be finite.)® Explana-
tion, and so understanding, is then complete (cf. A 24,
85b 27 - 86 a 3). The man of understanding has a grasp of
the answers which is both systematic and synoptic, in that
everything in the domain of his science is explained in nr.m
light of first principles which explain themselves. If this
sounds like the grand vision of Plato’s Republic transferred
to the individual sciences, well and good: A 33 contrasts
¢motipn and 86Ee (meaning ‘[ mere] opinion’, not ‘belief’
or ‘judgement’ in general, for which the chapter uses other
terms *), and discusses problems arising out of the contrast,
in a fanner unmistakeably reminiscent of Republic V.
Aristotle too has his vision of a complete understanding,
and it is this ¢hat finally supports his claim that one can have
tmothum oaly of things universal, necessary and everlasting,

30. See Richazd Sorapyr, Aristotle and Oxford Philosophby, « American
Philosophical Quarterly », 6, 1969, 127-135. .

31. This is of coutse compatible with the (admittedly cutious) sug-
gestion at Soph. el. 9, 170a 22 that the nember of Emotipo
may be infinite. . .

32, Accordingly, the contrast and the association of 54Ee with what
can be otherwise (cf, Eth. Nic, vx 5, 1140b 27) bas little to do
with the problem of distinguishing knowledge from true belief,
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not of things particular, perishable or accidental (A 6, 75a
18:37; A 8, A 30, A 31, Metaph. E 2).

Aristotle is not saying, fo at we cannot know
what accidental states of affairs obtain in the world. His

prosteth B i e

contention is that the accidental falls_outside the reach of
systematic explanation and vnderstanding. ‘OFf things which
are of come about accidentally the cause also is [the cause]
accidentally’ (Mezaph. E 2, 1027 2 6-7), whete ‘accidentally’
is defined as ‘nejther always/necessarily nor for the most
part’ (1026 b 31-3; cf. A 30). There is no general or gene-
ralizable explanation of a pale man’s being musical or of
a builder effecting a cure; at best, the individual cases may
be traced each to their own cause ®. But since the causes
of the accidental are in_this sense ind vinate or itregular
(Phys. 11 5,196 b 23 fl; Metaph. A 30, 1025 a24-5; K8,
1965 a 32-5), knowing them is not ¢mothum. It is not
understanding a recurring type of phenomenon from first
principles. It is not even the sccidental or qualified EmoTh)-
un which we have when we apply the explanation of a
tecurring type of phenomenon to a particular instance of it,
¢.g.-a particular eclipse (A 8)*.

33. I say ‘at best’ because in some cases Aristotle may wish to say
that there is no cause/explanation. Richard SoraBJi, Necessity,
Cause and Blame (London 1980), chap. 1, has a highly suggestive
intetpretation of Metaph. E 3 on just these lines. Another televant
item is Poetics chap. 7: a well-constructed tragic plot presents
a unified sequence of events, following each other in virtue of
necessaty or for the most part connections (that the connections
are generalizable is the famous message of chap. 9), which con-
nections brezk at the beginning and end of the sequence.
Here T must dissent from a well-known thesis of Jaako HIINTIKEA,
Time and Necessity: Studies in Aristorle’s Theory of Moddlity,
Oxford 1973, chap. 1v. Hintikka, proceeding from the (false)
premise that eldfven means ‘to have seen’, argues on this basis
that for Aristotle the question what there can be tmotiun of
amounts to the question, What is such that past observation
guatantees its being so (still) in the present? Answer: only that
which is changeless, hence necessaty. This connects Aristotle’s
necessity requirement with the need to be assured of the frush
(rather than the explanation) of what one Enlotortor. Atistotle’s
own justification of the necessity requirement in An. post. is in

34
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Apgain, the reason why according to Aristotle there is no
tmotfium through perception of particular things or events
is that one does not in petception discover why something
is as it is. Explanation imports generality, which is beyond
the scope of perception (A 18, 81 b 6-7; A 31; Metaph. A 1,
981 b 10-13). But this is not to say that perception does
not yield knowledge. alodnowg is not motipm but it is
(one type of) yviowg (B 19, 99 b 38-9; Metaph. A1, 9802
21-7; 981 b 13-13; De Gen. an. 1 23, 731 a 30-4; De Mem.
1,449 b 13-14; cf. Top. 1 12, 1052 17-18; v 3, 131 b 23-8;
vin 1, 156 a 7-8; An. post. A2, 72a2-3; Phys. 13, 188b
32; 189 a 5-9).

Now remember that these restrictions on what there can
be Emotiun of are not just restrictions on the types of

the main very different, as we have seen, and in A 8 the restric-
tion of ¢mothun to unchanging things is a consequence of the
necessi uirement, not the other way round. At best, the
point Hinti stresses, that for Aristotle mon-necessary proposi-
tions can change their truth-value, has a minot tole in justifying
necessity at A 6, 74b 329, .

Some pastages written affer Aristotle had done his systematic
analysis of dmovfiun in the Posterior Analytics seem to look
mote kindly on the argument that Emotfiun must be of what
is necessary and unchanging for the reason that we cannot be
assured of the continuing truth of contingent propositions: Efb.
Nic. v1 3, 1139b21-3 (brief and summary); Metaph. Z 15,
1039 b27-1040a 7 (cited by Hintikka, pp. 75-6). But from two
passages which Hintikka does not notice (Metaph. Z 10,
1036 a 3-8; Top. v 3, 131 b 19.33), it appears that the argument
is chiefly about singalar propositions. If you have a proposition
predicating a necessary property of a contingently existing E_w.
ject, e.g. « This bronze circle is F» or, for that matter, « This
mathematical circle is F», ot a proposition predicating a con-
tingent propetty of a necessarily existing subject, ¢.g. « The sun
is the brightest body moving above the earth », then you cannot
be certain of their continuing truth once the subject has passed
out of your ken (be this by way of alodnowg or of vimome).
But for all that there remain necessary ptoperties of the sun
and general theorems on circles, and these you can continue to
know (cf. Metaph. Z 10, 1036 a 6-8). So the argument is in any
case not sufficient to divide off circles and the sun, which ate
proper objects of imirthpy, from pale men, who are not. For
this there is no better justification than the justification in terms
of explenation which is given in An. pose. itself.
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proposition which can find a place within an axiomatized
body of knowledge (¢miothim in the objective sense) or on
the types of thing which car. be made the object of system-
atic science. They are also testtictions on the possible objects
of ¢mathpm/ énlovaodon as a cognitive state of a persofi.
Tf that state is taken to be knowledge in the sense connect-
ed with justified true belief, Aristotle comes out with a
rematkably sceptical view about our knowledge of mundane
matters of fact involving perceptible physical objects atid
their contingent (accidental) properties. Roughly, we have
no knowledge of such things, or none in the stricter sense
of the word. If, on the other hand, we are serious zbout
taking émothpn/ dnlotacdan as understanding, the restric-
tions are intelligible (which is not to say they are uncontro-
versial) and Aristotle can be seen to be arguing for them

in an intelligible and appropriate manner from considerations
about explanation.

111

It is equally important to notice what considerations
Aristotle does mor appeal to in these contexts, Evidence,
certainty, justification — these central concepts of the theory
of knowledge have little or nc place in his present con-
cerns ¥, This is reason, of course, for disavowing the once
ptevalent idea that the Posterior Analytics advocates de-
monstration as the method of scientific discovery. But it is
also reason for entering a cavest, or at least a corrective,

35. Consequently T think it mislzading of BARNES (2) to use ‘certain’
to translate dxpfiis, eg. in A 27, even with the elucidaton
offered in his notes ad loc. The clarity which Aristotle associates
with dxplfieue at Top. 1 4, 111 a9 should be the clarity of
precision and simplicity (Metaph. A 2, 9822258; M 3, 10782
9-13), not epistemological certainty. It is especially misleading to
introduce suggestions of epistemological certainty into B 19 at
99b 27, 100 b 8; as we shall see, that is not the emphasis needed
to make sense of Aristotle’s doctrine of voug,
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to the view, which promises to become a new orthodoxy,
that the Posterior Analytics advocates demonstration as
the method of teaching or imparting knowledge.

This view has been ably argued by Jonathan Barnes, and
1 will proceed from his formulation of it:

...the theory of demonstrative science was never meant to
guide ot formalize research: it is concerned cxclusively with
the teaching of facts already won; it does not describe how
scientists do, or ought to, acquire knowledge: it offers a
formal mocel of how teachers should presemt and impart
knowledge .

Let us agree that Aristotle, very sensibly, does not present
demonstraticn from first principles as the way to find new
facts or to excogitate and confirm new explanations. That
disposes of the old view that demonstration is the method
of research. But now suppose I am a teacher who must
impart to my pupil facts and explanations which are #ew
to bim. Does Aristotle think that demonstration from first
principles is the way to get him to know what he did not
know before? That would be poor pedagogy, and a surpris-
ing lapse from the enlightened educational traditions of the
Academy. It would be contrary also to Aristotle’s repeated
indications that, so far at least as first principles are
-concerned, the pupil must be led to them, by nonformal
methods, from what is more familiar to him (e.g. Top. 1 2,
101236-54; vi 4, 141 b17-19; Phys. 1 1; Eth. Nic. 1 7,
1098 a33:-b4; vi 3, 1139b28-31; v 8, 1151 a16-18):
But it would be only slightly better pedagogical practice,
at least in the nonmathematical sciences, if I tried to take
my pupil straight to the first principles and, once there,
launched into a remorseless chain of syllogistic deduction.

36. Jonathan BARNES, Aristorle’s Theory of Demonstration, « Phro-
" esis s, 14, 1969, henceforth cited as Barnes (1} from the revised
version in Articles on Aristotle, op. cit., where the passage
quoted appeats on p. 77. The points T want to concentrate on
can be signalled by redistributing the italics: «...how teachets
should present and impart knowledge ».
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That would mean expecting the novice to come to know,
for the first time, the theorems of the science on the
evidence solely of their having been demonstrated from fitst
principles; I would not concern myself with the evidential
support that particular thecrems might find closer te the
pupil’s own experience. But in Aristotle’s own treatises he
is constantly, one might almost say obsessively, reaching
for evidential support from dny reputable (¥vBoEcv) source
he can cite. It is one great drawback of Barnes’ interpretation
that the treatises, since they are plainly not ‘pieces of formal
instruction’ on the demonscrative model, have to be dis-
counted as not having ‘pedagogic form’:

A series of demonstrations is apptopriate to the setting out
of knowledge securely achieved; it is inappropriatc to the
sharing of tentative philosophical or scientific explorations 7.

Barnes has to describe the treatises as tentative throughout
because he has committed Aristotle to the unenlightened
pedagogical view that once he was sure of his results he
ought to teach them in demonstrative form. |

It seem to me that this is one more place where a distinc-
tion between knowledge and understanding can be heipful.
Teaching in the sense of imparting knowiedge to people
who did not have it before must normally include the citing
of evidence and justification. The path by which the pupil
is led to knowledge which is new to him cannot be wholly
unconnected with the path by which the teacher won that
knowledge in the first place. {I am referting here to the
zvidential base for a scieritific discovery, not to the methods
used in the search). From this point of view Aristotle’s
treatises can petfectly well be regarded as instruments of
teaching, which indeed they often claim to be. But teaching
may also be designed to impart understanding of knowledge
which the pupils alteady have, or a deeper understanding

37. Barnes (1), p. 84.
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of a science which they already have some acquaintance
with but in an unsystematic way. T do not think that the
concerns of the Posterior Analytics are exclusively pedago-
gical: understanding is first worth having for oneself, be-
cause of what it is in itself, namely, an excellence of the
intellectual part of the soul (Metaph. A 1-2; Eth. Nic. v1 1,
11392 27-9; v1 2, 1139b 12-13; v1 12, 11442 1-3), and
that is why, derivatively, it is worth communicating to
another. But to the extent that Aristotle is moved by an
educational interest,”® one should think of this not in
terros of a teacher imparting new knowledge to virgin
minds but in terms of an advanced university coutse in
mathematics or biology. The scientist aims to display and
share his principled understanding of the field — an enter-
prise which presupposes a good deal of pre-existing know-
ledge on the part of his audience. And this in turn allows
the informal efforts of the treatises to be directed at the
secuting and communicating of knowledge newly won by
Aristotle himself.

We must not be misled here by the parallelism between
demonstration and induction (meywyt) expressed in such
statements at “We learn either by induction or by demon-
stration’ {A 18, 81a40; cf. A1, 712a59; Eth. Nic. v1 3,
1139 b 26-8). Barnes argues: demonstration and induction
are paired here with regard to their function; the function
of induction is given as making things known (A 3, 72b
29-30; A18, 81b24) or revealing things to someone
(B 5, 91b 32-5), i.e. instruction; therefore, the function of
demoostration also is to instruct®. The Greek for what
induction does in these passages is yvdpov nowely, yvwpl-
Leww mouetv. Certainly demonstration could do this too
(some of the deductions taught in the advanced university
course will bring new information). Aristotle describes a
case of coming to know something by deductive inference

8. For evidence on this, see BArnES (1), pp. 77-80.
39. Barues (1), pp. 81-2.
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in A1, 71 a 17 fl, using yvéiotg, yvwplley. Knowing al-
ready that every triangle has angles equal to two right
angles, I see that this figure in the semicitcle is a triangle
and immediately infer that it has angles equal to two
right angles. The case illustrated jnvolves perception of
a particular and simultaneous inference tg new information,
but the thesis behind it, that deduction can bring new
knowledge need not be so restricted {compare B8, 934
17-19: sometimes the fact becomes clear/known at the
same time as its explanation), and elsewhere we meet the
somewhat incautious statement that all conviction is the
result either of syllogism ot of induction; ® Aristotle pre-
sumably means that where conviction has reasons, these
reasons must be cither deductive or inductive. So there
undoubtedly is the paraliel between demonstration and
induction as regards their imparting knowledge. Nonetheless,
there remains an asymmetry between the two which is
more important for the zims of the Posterior Andlytics
than the parallelism: demonstration can and induction
cannot tmotApny rowtv. And Emotium, not simply yvé-
otg, is what the Posterior Analytics wants demonstration
for (A2, 71 b 25).

I conclude that the pedagogical interests of the Posterior
Analytics ate concentrated on teaching as the imparting
of understanding, rather than as the imparting of know-
ledge. “Those who teach ate those who state the explana-
tions about each thing’ (Metaph. A 2, 982 a 29-30). This is
a remark about ordinary language, given (in characteristic
fashion) as evidential support for a doctrine to the effect
that one science or branch of knowledge (fmeothpn) is
more Stdaoxadixf) than snother if it is mote concerned
with explanations. It is more instructive if it is more
explanatorily illuminating. (Examples to illustrate the doc-
trine can be culled from the account of higher and lower

40. An, pr. 11 23, 685 13-14: #mavte yép motelopsy 1) Sid sulie-
Topel ff & Emaywyiic.
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sciences in An. post. A 13). Teaching, SSaoxaia, in the
sense Aristotle is chiefly interested in, is explanatory il-
tumination, the conveying of understanding.

v

At this point the question may be raised whether my
account of Aristotle’s pedagogical philosophy really im-
proves the claims of demonstration to be an enlightened
instrument of teaching. The answet, it seems to me, depends
on whether we agree with Aristotle on the answers to
certain pricr philosophical questions about understanding.

The key to understanding is demonstration, and in the
Posterior Analytics as we have it the demonstration Aris-
totle has in mind is, above all, demonstration by (apodeictic)
syllogisms in Barbara (A 14). Against this we can set a
broad notion of demonstration matching the broad notion
of syllogism* laid down at An. pr. 1 1, 24b18-20. As
Aristotle pats it in the Topics (1 1, 100 a 25-30): syllogism
is an_argument in which, certain things being laid down,

something_else follows of nhecessity from the things laid

NSt

“down, because of the things lai : onstration..
is 2 syllogism (as so defined) which proceeds from things

“ptimary and true or from things known on the basis of

things primaty and true. So which demonstration, broad
of narrow, do we have to confront on the issue of teaching?
Both. It is a substantive thesis of Aristotle’s logic (An. pr.
1 23) thet all syllogism in the broad sense, and hence all
demonstration in the associated broad sense, can be reduced
to syllogistic form in the narrow sense defined by the
figures. Aand that noble mistake becomes in turn a thesis
of Atistotle’s philosophy of science. A 14 states roundly
that the first figute is the most productive of understanding

41, “Deducticn’ in the terminology used by Barnes in his translation
and in his contribution to the present volume.
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tmuotnovidy), that it is the paradigm vehicle of explana-

tion, and that it is already exemplified in the mathematical
sciences. Even if, as Jonathan Batnes so persnasively argues
in his contribution to this symposium, this is to be viewed
25 a syllogistic reconstruction of a theoretically, and perhaps
elso chronologically, prior theory of demonstration (kroad
cense), it is clear that Aristotle did not think syllogistic
incompatible with the claims he wanted to make on behalf
of demonstration. The remarks in A 14 rather suggest that
he thought his claims were strengthened by the supposed
availability of a formally rigorcus reduction for all expla-
natory demonstration.

Suppose, then, we accept that there is a kind of under-
standing that is to be gained, and is only to be gained, from
relating and organizing knowledge which has so far been
acquited in an informal or unsystematic way. It by no
means follows that understanding is to be sought from
putting the knowledge into Aristotle’s demonstrative mould,
with or without the syllogistic reduction. It is possible to
use language quite close to Aristotle’s in the service of
a conception of understanding far removed from his; as in
the following specimen of Eighteenth Century philosophical
English, which is in fact — and this fact will concern us
later — an attempt to sum up the lessons to be learned from
Plato’s proof in Part 1 of the Theaetetus that perception
is not &moTium.

We know a thing when we understand it: and we unders-
tand it when we can interpret or tell what it signifies.
Strictly, the sense knows nothing. We perceive indeed
sounds by hearing, and chatacters by sight; but we are not
therefore said to understand them, After the same manner,
the phenomena of nature are alike visible to all; but all
have pot alike learned the connexion of natural things, or
understand what they signify, ot know how to vaticinate
by them. There is no question, saith Socrates in Theaeteto,
concerning that which is egreeable to each person, but con-
cerning what will in time come to be agreeable, of which
all men are not equally judges. He who foreknoweth what
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will be ir, each kind is the wisest. According to Socrates,
you and the cook may judge of a dish on the table equally
well, but while the dish is in the making, the cook can
better foretell what will ensue from this or that manner of
composing it. Nor is this manner of reasoning confined only
to morals or politics, but extends also to natural science.

Thus Bishop Berkeley, expressing his vision of science as
‘a gtammar for the understanding of nature’, where ‘gram.
mar’ and ‘understanding’ mean no more than a systematic
grasp of general rules over observables enabling us to
‘vaticinate’ or predict the course of nature, which for
Berkeley is God’s language to us . Berkeley agrees that
understanding requires a systematic connecting and or-
ganizing of phenomena independently known, but his con-
ception of science as a set of predictive devices connecting
observables is as far removed from Aristotle’s as any
could be.

Now one reason for the distance between Berkeleyan and
Aristotelian understanding is, of course, that Berkeley has
no room for a conception of explanation which goes further
than the subsumption of phenomena under predictive
generalizations ®. Whereas Aristotle, notoriously, demands

42. George BEREELEY, Siris, § 253 with § 252. For his interpretation
of the Theaetetus see also § 304-5 and my further remarks below.
Note that « Strictly, the sense knows nothing » uses ‘knows’ in
‘the meaning just defined for it, viz. ‘understands’, not in the
meaning in which Betkeley held that the esse of sensible things
is their being « perceived or known» (Principles of Human
Knowledge, § 6). Note also that what Berkeley is defining here
is what I éarlier (above, p. 108) called a richer sense of the
English verb ‘to know’,

43. Cf. BergELEY, De Motu, § 37: «A thing can be said to be

- explained mechapically then indeed when it is reduced to those
most simple and universal principles, and shown by accurate
reasoning to be in agreement and connection with them. For
once the laws of nature have been found out, then it is the
philosapher’s task to show that each phenomenon is in constant
conformity with those laws, that is, necessarily follows from those
principles. In that consist the explanation and solution of phe-
nomena and the assigning theit cause, ie. the reason why they
take place ». § 39: « And just as geometers for the sake of their
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much more. But we must be careful here. Some enthusiastic
recent writing has commended Aristotle for seeing the
deficiencies in the covering law (deductive-nomological)
model of scientific explanation®. The prize exhibit is the
example in A 13: “The planets do not twinkle; all objects
that do not twinkle are near the earth; therefore, the planets
are near the earth’. About this example (and likewise about
the similar examples in B 16) Aristotle states, pethaps
tightly, that it is not explanatory. The fact that the planets
do not twinkle does not explain why they are near the
carth, but rather their being near the earth explains why
they do not twinkle. Hempel says of a similar case (the
pendulum, whose petiod can be inferred from its lergth
and vice versa) that ‘the common sense conception of ex-
planation appears to provide no clear grounds on which
to decide whether a given argument that deductively sub-
sumes an occutrence under laws is to qualify as an ex-
planation #. Thus, in so far as Hempel — like Aristotle —
is not seeking a desctiptive analysis of the ordinaty notion
of explanation but (in the technical jargon) an explication
of it, leading to a more precise and fruitful characterization
of explanatory procedures in natural science®, it is not

art make usc of many devices which they themselves cannot
desctibe nor find in the nature of things, even so the miechanician
makes use of certain ahstract and general terms, imagining in
bodies force, action, attraction, solicitation, efc. which are of
first utility for theories and formulations, as also for computa-
tions sbout motion, even if in the truth of things, and in bodies
actually existing, they would be looked for in vain, just like
M.n mvnon_nnn_.m. fictions made by mathematical abstraction ». {Tr.
UCE J. -
44. B, A. Beony, Towards an Aristotelean Theory of Scientific Ex-
lanation, « Philosophy of Science », 39, 1972, pp. 20-31; Sorann,
ecessity, Cause and Blame, op. cit., chap. 3; BArnes (2), p. 150,
is more cautious, as is Giinther PATzIG in his contribution to
the present symposinm.

45 Cartl G. HeMPEL, Aspects of Scientific Explanation and Other
Essays in the Philosophy of Sciemce, New York & London
1965, p. 353.

46. Hemerr, ibid., pp. 4889,
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clear that it is a deeply serious matter for him if his criteria
count the planets example as explanatory 7. Further, Hem-
pel’s Aristotelian critics should tell us whether they favour
a position as strong as Aristotle’s, which is that so pair of
converting terms is such that explanation can run both
ways (B 16-17, esp. 98b 16-24). For example, Aristotle
would not accept that one could explain why a certain
substance is gold by reference to its atomic number and
also explain why it has a certain atomic number by
reference to its being gold. But now, I suggest, it is
Aristotle who is at variance our ordinary notion of
explanation ®. Even if in some important sense one
of the converting terms in the gold example is priot
to the other (and Aristotle might take a different view from
us about which is which), this is only relevant against
Hempel if the priority in question can be elucidated inde-
pendently of ideas about explanation. Here Aristotle can
rest on a metaphysical system which posits real priority
and postetiority in nature (see below), but it would be
a bold follower who sought to revive that option today.
And it is in any case important — far more impottant — to
add that it is only Berkeley’s instrumentalism, not Hempel's

47. They do not, of course, count it explanatory unless « All objects
that do not twinkle are near the earth» is taken to be true,
testable, and above all lawlike (that is, entailing counterfactuals
of the form « If x did not twinkle, x would be near the earth »).
mﬂn sore cautionary rematks about appatent counter-examples
which trade on doubts about the lawlikeness condition, see
Hemprr, ibid., pp. 374-5.

48. Why should our intuitions be different (if T am right that they
ere different) in the. gold and in the planets/pendulum examples?
Glinther Parz16’s contribution to this symposium makes some
interesting supgestions about temporal penesis which would £t
the planets and the pendulum but not the gold example, This
inclines te to think his suggestions ate on the right m.anm. See
also Adolf Grinpaum, Temporally Asymmetric Principles, Parity
between mmb?aan.aa and Prediction, and Mechanism versus
Teleology, in B. Baummin ed., Philosophy of Science: The
Delawware Symposium, Vol. I, 1961-1962, New York & London
1963, pp. 57-96, at pp. 90-1.
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covering law theory, which must admit that the planets
example is as good an explznation, as good a case of under-
standing, as any we can have.

On Hempel's view, explanation becomes more powetful
as it is incotpotated into wider, more embracing systems
of theory ®. This gives him middle ground between Berkeley
and Aristotle for his account of the kind of understanding
that we get from systematically organized explanation; he
has quite a lot to say about what it takes for one explana-
tion to give us deeper insight and undesrstanding than
another ®. This middle ground is important. It allows us to
think that the conditions for understanding are interde-
pendent, if not with the conditions for explanation, then
at least with the conditions for good (illuminating) explana-
tion®. A rejection of the Berkeleyan picture of scientific
understanding is by no means sofficient to push us 21l the
way to Atistotle’s account of understanding in terms of
demonstration from first principles in a fully axiomatized
system. What it would take to get us that far is nothing
less, but also nothing more, than a whole-hearted Aristo-
telian conception of the possibilities for complete explana-
tion. And the existence of middle ground makes a difference
also to the issue of teachirg. To the extent that we doubt
that understanding, ot the most important type of undet-
standing, is the fruit only of axiomatization, to that extent
we shall doubt that demonstration is the mode in which
to impart understanding. But equally, to the extent that
we believe that full understanding requires axiomatization,

49. Brooy, op. cit.,, pp. 20-1, discounts this non-Berkeleyan element
in Hempel before proceeding to his critique; but the discounting
rests on little but the rheterical question « Why should laws that
explain more explain better? », a question which Hempel had
certainly tried to answet (see next note).

50. HEMPEL, op. cit., p. 27181, pp. 3457, p. 444; cf. also his
Philosopby of Natural Science, Englewood Cliffs 1966, pp. 753-7,
where he states clearly that explanatory import is only a minimal
necessaty condition for illumination and scientific interest.

51. Compare FrIEDMAN, op. cif., p. 14 ff.
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to that extent we shall propose demonstration, even (were
we to accept the reduction thesis) syllogistic demonstration,
as the means to convey understanding. If we agree with
Aristotle about the benefits of axiomatization, our pedagogy
will follow suit.

I conclude that a teacher can sensibly aspire to conduct
Aristotelian demonstrations if it is right to claim that, where
we can achieve the full axiomatization of a science, that
axiomatization will provide us with a completed structure
of explanation which should be the ideal fulfilment of a com.
mon conception of understanding. Whether or not a modetn
proponent of ‘axiomatization could believe this, it is well
nigh compelling if (as Aristotle does) you believe, what is
now usually held to be false, that for any scicnce there is
just one adequate set of axioms and if, further, you believe
(as Aristotle does) that these axioms are true, primitive,
immediate, more familiar than and prior to and explanatory
of a complete and finite set of theorems. If such axiom
sets are possible, they are surely necessary for a wholly
adequate understanding. The inference whereby Aristotle
at A2, 71 b 19-20, argues that, if ©d énlovaodar has the
character it is commonly conceived to have, then it is neces-
sdry that (dvéyxn) apodeictic émothium be grounded upon
an axiom set of the specified kind, would be outtageous if
it was an inference about knowledge in the sense we are
used to in philosophy, but it has every justification as an
inference about understanding, given Aristotle’s belief that
there is real ptiority and posteriority in nature. For Aris-
totle, an axiomatic system is not just a preferred ordering
of humanly constructed knowledge, but a mapping of the
structure of the real.

v

From this metaphysically vertiginous thought let us pull
back to the cognitive state of the émotdpevos. 1 have
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emphasized Aristotle’s lack of concetn with evidence,
certainty and justification, concepts which for us are central
to the theoty of knowledge, and I have used this point to
Lelp shift our focus to the notion of understanding. But
it is time to backtrack with scme qualifications and con-
cessions.

It may be objected to the account I have been giving
that in A 2 itself, at 72 a 25 ff, Aristotle states it as a re-
quirement of tmiotipm that I both know (eibévas, wpo-
Ttyvooxewy, yvwpllswy) and am convinced of (murtedey)
the first principles more than the theotems, and the reason
he gives for making this requirement is that it is because
(we know and are convinced) of the fitst principles that
we know and are convinced of what is demonstrated from
them (72 a 30-2). May this ot show that he docs, after all,
think of the first principles as grounds or evidence for
knowledge of what comes later, serving as such in virtue
cf the fact that deductive argument transmits certainty as
well as necessity to its conclusions?

There is a sense, I think, in which this objection is cor-
rect, but it is not a sense that would normally interest
philosophers who analyze knowledge as justified true belief.
None of these could say, what Aristotle blandly says in A 25
without hesitation or clarification, that the explanation of
something (7¢ &’ of) is more convincing (motérepov) than
its explanandum (86 b 5, 27, 30). Aristotle takes this to be
cbvious. He cannot mean that an explanation is easier to
believe than the fact it explains, or that the evidence for
it is more accessible to us. On the contrary, being more
universal it is more remote from our experience, as Aristotle
himself indicates in the previous chapter (A 24) and else-
where (A 2, 72a4-5). His point is that the explanation,
being prior to what it explains, is more knowable or familiar
in the order of nature (yvwpypditepoy <ff @doet), and if it
is more knowable, then (he assumes or infers) it is more
believable and convincing (miotév) as well (cf. A 25, 86 4
28-9; b 27, 29-30). This cornection between the knowable
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(familiatr} and the convincing is significant. It shows that
the distinction which has govetned the treatise since A 2
(71b33-72a5), the celebrated and all pervasive Atisto-
telian distinction between what is more knowable of familiar
in the order of nature and what is more knowable or
familiar to us, is intended quite literally. It points not only
to a natural order of explanation — an order of explanation
which is not relative to the knowledge and needs of particular
persons ¥ — but also, in view of the remarks about con-
viction, to a corresponding difference of coghitive state
between the man who has the conviction which comes from
a gtasp of first principles and the man whose conviction
tests on =xperience {cf. Top. vr 4). Both types of conviction
must rack as knowledge (yvéoug), but this is not incon-
sistent with the interpretation I have been giving. Aristotle
says in the very context we are considering that demonstra-
tion produces yviiver (A 25, 86 a 36; cf. B 16, 98 b 19.24),
and he says it in the course of an argument which implies
that demonstration always produces yvéiven; for his point
is that the mote knowable (familiar) and the fewer the
preniises, the better the demonstration and the quicker and
more effectively yvivar comes. Even so we may still and
should still allow yiyvdoxew to contrast with nlovasdo
in the usual way. But this time it is knowledge as a grasp
of what is knowable by nature. This is knowledge which
comes with understanding, not knowledge as contrasted
with mer= true belief, which is the concept now analyzed
in terms of true belief plus justification or evidence. It is
YUYviwoxetv as that notion is defined in the Physics account
I quoted earlier 3,

J2. On this point compare MorAvesik, op. cit,, p. 625,

33. The yvdpipov-motdy parallel also helps S:W the old problem
of whether to translate yvwdpyiov ‘known’ or ‘knowable’. For
a woom statement of the issue, see Wolfgang Wrierann, Die aristo-
telische Physik, Géttingen 1962, p. 71, n. 2, who prefers ‘known’

and atgues impressively (p. 71 ) for the thesis that the yvipuye

T ioe, are actually known by us all along, but implicitly.

We have dn implicit grasp of the principles in the light of which
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To vindicate this distinction betweeen knowledge with
and knowledge without full understanding, we ought to
see whether, in Aristotle’s view, it would in principle be
possible for a man to know zll or a large part of the pro-
positions of a science in the sense of having grasped them
with the knowledge we kave of things familiar to us, and
yet hot to have achieved full understanding. A passage in
the Nicomachean Ethics {vi 3, 1139 b 33-5) tells us that
it is indeed possible. It is possible if you still find the con-
clusions more knowable (familiar) and more convincing thin
the first principles. Then you have #motfium only in an
accidental or qualified way.

Another passage from the same work (vir 3, 1147 a 21-2)
suggests that something like this might be the condition
of apprentice learners, ol mpGitov padévtee. These must be
our university students, not schoolkids, for they can connect

the things known to us are also known (by us, mBm.__nEwu in the
order of natute. Rather than raise questions about whether this
would wotk plausibly for the biclogical sciences, say, I simply
suggest (a) that the yvipyiov is no more that which is actuall
known than the motdy is that which is actually Wn_ﬁconm.
(b) that, by the same token, it would be as wrong to say that
the yvibpipov is merely what can be known as to say m__mn the
TeoTév is metely that which can be believed. .Om_m be’ is too
weak (for the reasons Wieland gives), ‘is actually’ too strong
(2s implying that every dpyn is known, at least implicitly), but
tertium datur. A convincing story is not one that sctually con-
vinces, but tather one that will zend to convince smless some
further factor (e.g. contrary evidence) interferes to prevent it.
Likewise, the yvmpov may be taken as that which i3 of a
nature to be known (An. pr. 1t 16, 64b 34-5: miguxe yvo-
pllegdar): it has, as it were, a tendency to _un known and it wilt
actually be known if you attend to it or think about it in the
appropriate way, What the apprapriate way is will be different
for yvipupe ) pOoel and yvigue Hpiv (cf. Top. vi 4, 142 21f),
but in cither case the condition is non-trivial and finds support
at Eth, Nic, 1 4, 1095b 79, where Aristotle says of the well-
brought up beginner that he has or can easily get bold of dpyal
(= 7 8w = & yvdppov Huiv). The essential point Q..en;
loc. cit.; cf. Metaph. A 2, 9832 11-21) is that T4 ki yvop
pov. is not yvthpyrov to &ll men, but to those whose thought is
propetly disposed (votg el Swexemubvorg thv Sudvorav) as a
result of training (&xpuBeotiporg B yevopfvers).
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together the propositions of a science in an ordetly way, ¥
but have not yet mastered them (toaot & olim) . For that
the propositions must become second natute to them, and
this takes time. There is good reason to think that these
apprentice learners are on the way to making what is know-
able in nature be what is knowable to them, that being the
formula Aristotle uses to specify the goal of leatning
(Metaph. Z 3, 1029 b 3-12; of. Phys. 1 1; Eth. Nic. 1 4,
1095 a 3D - b 4). If so, then the passage suggests that what
is needed to complete the process may not be more evidence
—~ of mp@itov pedévres can quite well be imagined to have
enough evidence already — but intellectus] practice and
familiarity. Therte is such a thing as intellectual habituation
as well as moral habituation, and in Aristotle’s view both
take vs beyond mere knowing to types of contemplative
and practical activity which are possible only when some-
thing is so internalized as to have become one’s second

nature %,

This conclusion is in keeping with recent studies of B 19
which hsve emphasized that Aristotle does not envisage
the volic which is our grasp of first principles as a faculty

54. Ross in the Oxford trinslation renders owvslpery ‘string together’,
and at the time of wtiting may not have intended the disparaging
note the phrase now sounds. The fact is, the veth is not invari.
ably, or even usnally, dispataging in Aristotle’s vocabulary, It is
disparaging at Metaph. N 3, 10905 30; De divin. 2, 464b4,
but not at Soph. ¢, 16, 1752 30; Metaph. A 3, 986a7; o 3,
995a10; N 6, 1093b27; De gen. et corr. 1 2, 316a38; 1 10,
336b 33; De gen. an, 1 2, 71634; 11 5, 741b9; Probl x1 54,
9052 19. Especially relevant to the present discussion is Top.
viir 3, 158 a 36.7.

55. In  the context eidéver stands in for éntoraodor, however

_ ‘lightly’ that verb mdy be used.

36. The pacallel between the intellectual and the moral sphetes is
hinted in several places by KosMAN, op. cit., and by Aristotle
at Metaph. Z 3, 10291 3-12; Cf. Top. vt 4, 142 4 9-12; Erb. Nic.
vir 8, 1151a1519. I wty to build up a pictute of Atistotelian
moral _maEEmmoP of this becoming one’s serond nature (a process
which is itself partly cognitive, s genuine learning) in Avistotle
on hms.ah.‘ﬁ to be Good, in Amélie OxsenrerG Rorry ed.,
Essays or Aristotle’s Ethics (forthcoming).
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for intuitive discovery. ™ Aristotle calls volic both yvGiguwe
(99b 22; of. b 18) and #motApm (99b 24; cf. A 2, 71b
16; A3, 72B18-21; A9, 76 2 16-22; A 33, 88 b 36), and
does so in a manner which implies that these are differenit
designations of it. ® So they are, but 1 have explained m.oﬁ
they coincide when the cognitive goal is achieved. A faculty
for intuitive discovery is not needed because discoveting
ot coming to know (yvwpilew, 100 b 4} first principles is
a matter for induction: on this B 19 is in agreement with
pronouncements Aristotle makes elsewhere (Phys. 1 2, 185 a
12-14; Eth. Nic. 1 7, 1098 3; w1 3, 1139 b 27.31). Aris-
totle sees no Humean problem about 2 leap from inductive
evidence to knowledge (vviowg). He simply thinks, as we
saw eatlier, that induction can give us knowledge, yvGiouw,
Hence, as ke sees the problem of our grasp of first principles,
the difficulty is not a lack of evidence to transform inductive
belief into certain knowledge. That inductive belief is
alteady knowledge (yviote). What it is not yet is under-
standing and that kind of yv@oiwg which goes with under-
standing. To acquire this at the level of first principles what
we need is greater familiarity, perhaps some more dialectical
practice; in short, intellectual habituation. For nnEnB.rnn
that the first principles are self-explanatory. Further, just
as the first principles explain themselves, so too they are
knowable through themselves (5v aytiiv mépune yvwpl-
Leodaw) and convincing in themselves {Top. 1 1, 100 b18-21;
An. pr. 11 16, 64b32fF; cf. Phys m 1, 193 2 4-6). They
stand in no need of anything else to convince you of their
truth or to allow you to grasp their truth: that is, to know
them in the way that goes with understanding. Faced with
propositions which one has come to know perfectly well on

op. cit.; J.H. Lesuer, The Meaning of NOYZ in the
7 WM.MMN—.M“ Maanu.k.nhu. « Phronesis », 18, 1973, pp- 44-68; Ban-
NEs (2), pp. 24860; D.W. HaMmLYN, Aristotelion Epagoge,
« Phronesis », 21, 1976, pp. 167-184. .
38. Barnes however does not translate the xal at 22 and his note
on p. 249 paraphtases it 'i.e’.
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inductive grounds and which are convincing and, moreover,
knowable in themselves, all one needs to do is: become
fully and completely familiar and convinced. That conviction
and understanding is vole, the Yvwpllovoa B which
grasps the things which are most knowable and familiar in
themselves (100b 9-10; cf. A 3, 72b 24-5).

Thus it turns out that the remarks in A1 about con-
viction or certainty deriving from conviction or cettainty
with respect to first principles do have to do with securing
knowledge, but not because absolutely certain first principles
ate needed to turn mere true belief into knowledge. ¥ What
they are nzeded fot is to turn something which is already
knowledge into that type of knowledge which is secured by
understanding. In one sense or from one point of view
YvYvwoxewy is presupposed by rnlotaodas, in another sense
or from another point of view it comes with tnlotaodo,
where the two senses or points of view are those defined
by the contrast between what is yvwppov in the order of
nature and what is yvibpyov to us (cf. Top. vt 4). That
being so, I may as well admit that in the end it will not
do too much damage to go back to the traditional rendeting
of émotiun as ‘scientific knowledge’.

But only in the end. If we are not to be badly misled,
we need first to think away a welter of assumptions about
the aims of the theory of knowledge as a philosophical
enterprise. [t is remarkable how little intetested Aristotle
is in the central concepts of that enterprise as it is carried
on today. Concepts like evidence and justification, the

59. Here I dissent from T.H. Irwin, Aristotle’s Discovery of Meta-
physics, « Review of Metaphysics », 31, 1977, pp. 210-229, who
gives a very clear statement of the intespretation of the Ap. post.
programme in terms of knowledge and justification which T am
opposing. Among other difficulties which Irwin then raiscs for
Aristotle is the nced for a * scudo-performance’, viz volic, to
endow the first principles ﬂm%. a non-inferential certainty they
cannot get from induction. I submit that these and other dif.

ficulties are objections to the interpretation, not to Aristotle’s
actual dcctrine.
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Humean problem of induction — all this belongs in Atis:
totle’s terms to the process by which we make moﬁﬂrmum
yvipuov to ts. His treatment of this process in B Hw. arid
its companion, the first chapter of the Metaphysics, is by
our stendards petfunctoty in the extreme. It is natural,
therefore, but mistaken — a mistake encouraged by the trais-
lation of imothum as ‘knowledge’ — to try to get less
petfunctory answers to our epistemological questions out
of the body of the Posterior Analytics. That is bound to
give a distorted picture of what Aristotle is doing. Of
course, cpistemological matters are raised hete and n_..a_..m
{e.g. in B 12, which deals whith problems about syllogizing
across time). But they ate not central. Aristotle’s thought
is concentrated on the Téhog, the achieved state of under-
standing which is the end and completion of the epistemo-
logical process.

Vi

This conclusion suggests a brief return to Berkeley:
Betkeley translated Theaetetus’ first definition of mﬁ..a.._....._ﬁna
not, as we do, ‘Perception is knowledge’, but ‘Sense is
science’, ® Thereby he was enabled to construe the argument
in the fitst part of the dialogue as a vindication rather than
the penetrating refutation: it actually is of the mvmmﬂaa.o_ome
on which he premissed his instrumentalist account of science.
This translation is plainly and importantly wrong. émiorfipm
at the start of the Theaetetus must be translated ‘know-
ledge’. The discussion which ensues, unlike Aristotle’s dis-
cussion in the Posterior Analytics, has plenty to do with
certainty and justification. But remember what happens at
the end of Part 11 of the dislogue (200 e - 201 ¢). The dis-
cussion at this point is concerned with Theaetetus’ second

60. Siris, § 304-5.
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definition. of knowledge, to the effect that knowledge is
simply true belief, which Soctates refutes by the example
of a juty reaching the right verdict on a matter which only
an eyewitness can know. We all readily agree that the jury
has true Eelief but not knowledge, hence that knowledge
is not just true belief. So the question becomes, “What must
be added to true belief to make it knowledge?’ — the familiar
question from which every text-book in epistemology begins.
But if we expect the familiar type of answer in terms of
good reascns, justification, the right to be sute, and the
like, we are disappointed. Part 111 of the dialogue suggests
adding to itue belief the possession of an account {Adyoc),
but this account is throughout considered as something
which answers the question “What is X’ (203 ab, 206 e,
208 cd). What is not considered, to the bewilderment of
some commentators, ® is an account which would answet
the epistemological question “Why, on what grounds, do
you believe that p?’. The discussion passes over that
epistemological concern to a consideration of what it is to
master a whole téyxvn or domain of objects, analyzed right
back to their clements; Emothpn verges towards under-
standing as it is related to intelligible systems of elements
(206 ab, 207 ¢ 2-3, 207 d - 208 b; cf. Soph. 253 ab, Polir.
277 eff, Phil. 18bd).® Some recent commentators have

61. E.p. W.G. Runciman, Plato’s Later Epistemology, Cambridge
1962, p. 38.

62. For a detailed discussion of the Jury passage and the transition
to Part U1, see my Socrates and the try, « Aristotelian Society
m__ww_nﬁnuﬁq Volume », 54, 1980, In an interesting and sug-
gestive paper, J, M. E. Moravesik, Understanding and Knowledge
in Plato’s Hu_m-._mahwbmu‘. «Neue Hefte fiir Philosophie », 1978,
argues that already in the Repwblic and elsewhere Platonic
tnovhum is understanding, as contrasted with knowled e, He
shows that this rmvonrnmmm alleviates a number of the traditional
lnterpretative problems. But I do not think it can be the whole
story as far as Plato is concerned. I am arguing precisely that
the Theaeterus shows it is nat, and T would urge the same from
the mn.un_..mnmn roots of Platonic #metpn, Nevertheless, I welcome

the discovery (made after the first draft of this paper was com-
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seen Part m1 of the Theaetetus as broaching issues that
wete to concetn Aristotle in the Posterior Analytics.
I would like to suggest that Plato was led in this direction
by the thought, toughly, that what you need to add to ttue
belief to yield &motien is something that will secute
understanding. He focuses on the ability to give and receive
an account (202 c), and what that secutes is not knowledge
alone (in the bare modern philosopher’s sense} but undet-
standing. ® You have ¢mtotium ot yvéiowg of a thing if and
only if you know what it is in the sense of having a2 Adyog
which analyzes it right back to its elements (201 ¢ - 203 _.uw
207 2b, and compare the phrase ufypr thiv otoryslvy in
Aristotle’s definition of yvyvtienewy in Phys. 1 1), Alternativ-
ely, you know a thing if and only if you have systematic
and scientific understanding of it in terms of its first
principles — Jacking Atistotle’s clear formulation of the
distinction between yvapue ©f) @loer and yvhppe fpiv
{cf. 206 ab), Plato tends, characteristically, to assimilate
knowledge to understanding; one might describe him as, in
effect, explaining ywyvieoxew in terms of &nlotoodar. ©

pleted) that someone else has independently been thinking along
similar lines. L

63. Esp. Glenn R. Morrow, Plato and the Mathematicians: An In-
terpretation of Socrates’ Dream in the Theastetus (201 e- 206 c),
+« Philosophical Review », 79, 1970, pp. 309-333; cf. Barnes nu.r
p. 106. Morrow goes wrong, however, when rm imports his
insight into the translatios of 201 d - 202 ¢, supposing that « Ele-
ments (cTouysie) can only be named (Svopdoar)» (201 e) can
mean « Basic premises an only be asserted, not demonstrated »
(p. 326). otouxeiov here is that which has no Myos, where
Abyoc meens <« definitional account», not « propositicn » {sce
206 de and M. F. BurnYEAT, The Material and Sources of Plato’s
Dreans, « Phronesis », 15, 1970, pp. 101-122). We can gecognize
in the notion of orovyeiey a concetn with axiomatization, but pi
is worked out in relation _.8 primitive and defined terms, not in
telation to axioms and theorems. ,

64. Hence the phrase teheltig mpdg Emoeriuny Exew (202c); of.
20669, c4. .

65. Although énlorreoday itself occuts only twice (207 e, 208 a), the
associated adjectives #moTiuwy, dvemothuny, TeExvixés (on
which see Lyons, op. cit., pp. 155.6) are frequent in the relevant
sections (202 c, 207 bd, 208 b).
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This makes intelligible the claim at 207 e - 208 a, otherwise
as outrageous as Aristotle’s claim at A, post. A2, 71b
19-20 (above, p. 126), that a man who spells “Theaetetus’
cortectly, and not by accident, % does not know /understand
the first syllable of that name unless he also knows the
correct spelling of ‘“Theodotus’. One must master the whole
system if one is to know any of its parts; the patts must
be known as patts of the whole (cf. Phil. 18 cd). ¥ In short,
knowledge is science.

Now Aristotle, as 1 have interpreted him, goes a long
way towards segregating out and distinguishing the ele-
ments of knowledge and of understanding, but he reveals
at the end of the work that he sees the task he has com-
pleted as cne of setting forth what is involved in the claim
that all émothun is uetd Adyou, accompanied by an ac-
count (B 19, 100 b 10; of. A6, 74 b 27-8; Eth. Nic. vi 6,
1140 b 33). In other wotds, Aristotle himself viewed the
Posterior Analytics as working out the solution to some
of the drcplon with which the Theaetetus ends. If, how-
ever,’we find it difficult to read Aristotle as contributing
to a discussion growing out of Theaetetus’ first definition,
that is doubtless becaunse epistemology for us has come to
be dominated by issues of justification, historically Hnked
with the challenge of scepticism. But when Plato and
Aristotle say that EmoThun involves Adyoe, neither of them
mean Adyos to be an answer to sceptical doubt. Scepticism
only came to be the dominant force in epistemology after
Aristotle’s death, in Hellenistic controversy. A brief illustra-
tion of the difference this made will point up the moral

I have wished to draw for the interpretaticn of the Posterior

Analytics.

66. 207 e 8: slipral Tz Sefy Tpdopewy.

67. The mnna.n_unnnnzon sketched here is not meant to apply to 208 ¢ fF,
which discusses a more everyday, ordinary man’s notion of Adyoe
(cf. 208 ¢ 7) and teturns us to themes of Part i1 of the dialogue.
By contrast, Mdyoc in the discussion of spelling is explicitly
linked (20¢ ¢ 6) to the Dream with which Part m begins.
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Consider the difference between the Aristotelian and the
Stoic notions of demonstrative proof (&réBeukic). For both
schools demonstrative proof is a species of deductively valid
argument, differentiated by certain supplementary conditions
on top of those required for validity. Most obviously, the
argument’s premises must be true, but there is more besides,
and it is here that the Aristotelian and the Stoic notions
diverge in striking fashion. Aristotle’s further conditions
have to do, as we have seen, with explanatoriness and the
deducibility of a conclusion from the highest-level self-
explanatory first principles of a science. In the Stoic scheme
(here I follow Sext. Emp. PH 11 134-143) the further
conditions are strictly epistemological. A demonstrative
proof is a valid argumen: which deduces from premises
which are both true and evident a conclusion which in itself
is non-evident, where ‘evident’ and ‘non-evident’ are strictly
cpistemic terms paradigmatically illustrated by what is
evident or non-evident to sense-petception. The non-evident
conclusion is then made known to us by the proof, as in
the much-cited example ‘If sweat flows through the surface
of our bodies, there are irsensible potes; sweat does flow
through the sutface of our hodies; therefore, there are
insensible pores’. This approach makes of demonstration an
instrument for the increasing of knowledge, for inferring
or justifying explanations, rather than for systematizing
explanations and understanding knowledge which for the
most part has been independently acquired. ® But more
than that, the very idea of characterizing demonstrative
proof in terms of evidence, the whole project of marrying
a rigorously developed system of logic (such as the Stoics’
logic was) to an epistemic Lase in perceptual certainty,
shows how decisively philosophical concerns have shifted

68. I have leamned much about Stoic dnbloki from Jacques
Brunscewie, « Proof Defined », and Jonathan BarwES, « Proof
Destroyed », both in Malcolm Scmorierp, M.F. Burnyear and
Jonathan Barwes edd., Dowbt and Dogmatism: Studies in Helle-
nistic Epistemology, Oxford 1980.
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in the direction of epistemology as we now know it.

A parallel shift occurs in the notion of what is intrinsic-
ally (in itself) convincing (miotév). That appellation is
transferred by the Stoics from the first principles of Aristo-
telian science to the groundlevel cettainties of petceptual
experience. They think that nothing is more evident than
the inttinsic evidence of what they call the cataleptic
impression. ® And what is intrinsically evident is =also,
necessarily, convincing in itself (mdavév or motév). ™ But
of course at the level of perceptual experience intrinsic
convincingress does not help to distinguish the true from
the false. The now familiar epistemological predicament is
posed, and there is no ignoring it. All through the Helle-
nistic period, both positive philosophy and the negative
attacks of scepticism take their starting point to be the
problem of petceptual certainty, Aristotle does not. But
not because he is not acquainted with sceptical arguments
for conclusions which would undermine his enterprise, not
because he does not think (some of) them worth extended
discussion. He is simply very firm that he is not going
to let them structure his inquities or dictate his choice of
starting-points (for some characteristic instances of this
firmoness, see Top. 1 11, 1052 3-9; Phys. 1 2, 1845b25-
a20; u 1, 193a239)%, )

And this brings me back to my own starting point. One
tesult of the impact of scepticism was the gradual separation
of epistemology from the philosophy of science. Descartes
challenged scepticism with a valiant attempt to pull them
together again, with 2 philosophy of science based on
epistemology, reversing the Aristotelian (Platonic) enter-
prise of putting philosophy of science at the centre of

69. A striking testimony to this thought (a passage the appreciation
of which T owe to Makolm Schofield) is Cic. Aead. 1 17.

70. Thus on the Stoic division of impressiops at Sext. Emp. M v
242 ff the cataleptic impression is defined as a species of mbavh
impression.

71. Cf. Haurn, op. cit., p. 172,
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epistemology. But Descattes failed to carry coaviction,
Epistemology and philosophy of science became divorced,
for better or for worse. It mzy be counted 2 permanent
victory for scepticism that, by achieving this divorce, it has
made Aristotle’s ‘Posterior Anmalytics remarkably hard for
us to read ™,

72. In preparing the final version of this paper I have been helped
by ctiticisms teceived at the conference and by the discussion
of earlier drafts at Cambrtidge, Stanford and UCLA. Individuals
to whom thanks is due include John Ackriir, Rogers ALBRITTON,
Jacques Brunscuwig, Theodor EBery, Jonathar Lear and,
especially, Jonathan Basnes and Richard Soramy. My debt to
the writiogs of Jonathan Barnes is gteatet than any note of
acknowledgement can record.



