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INTRODUCTION

Tn some of nls worx ¢. logic, Aristot.e goes be»und cthe formal

svllcgiscic that is one of ris most uriginal achievements .ad gives us
1

a powerful portrait of tne necessary and sufficient conditions v which

-0

e

we mav judge when scientifié knowleége has been --zained. His arguments
are not strig:i? ébou: apistemology, as we tocav und;rstand the concerns
of that branch o: philosophv. He is also ingerestec. In tow this kind of
<nowlsdge can onlvy result Zrom teaching: :nd no: quc‘any teaching, but
Irom a merthod :ha: reflects the formal struc:;ré of the demoﬁst:ative
syliogism. He tells us how this tzaching ought to proceed aﬁd whar che
«;earner.mus: know and do in order o make the teaching successful. TH%
pedagogic enterprise is largely shaped Ey what Aristotle ciaiﬁs, with
scme modestv, to have discovered about vai;d forms of argument.

This thesis wili investigate, first, how the gemonstrative, or
apodeic:zic, sylliogism becomes, for Aristotle, the'ﬁodel,for all teaching
aimed at izparting sclentific knowledge; and secondly, whatc iﬁpli;ations,

low from such a model. These implications are Impgeortant not on'3 for a

B 1

checrw of education, bus they also affect the vélidity of some traditional
views on the usefulness of all syllogistic reasoning:

‘The conclusion arrived at herein is that Aristotle’s programme is
philosoéhicallykand'terminolpgicall§ rigoraus and ;mbitious. Nonetheless
=t is inadéquate forjthe end Aristotle envisions. His programme only

enccmpasses part of the knowledge that can be tahght. Nor is such. a ’

programte desirable or defensible in view of our modern concepts of what

-
-



science education, and other studies Eoo, ought to achieve.

Chapﬁer Two constitutes a brief summar of Aristotle's formal
logic, including his use of variables instead of individual terms, his

AT

way of arranging series of propositions into moods and figures, the
mod@l'varieties‘of syllogism, and the methods he employs = prove the
validity of‘cert;in mocis. This spmﬁary‘}s limited to that degree of
detail necessary to serve as a foundation for the discussion in the
ensuing chapters. Chapter Twéralso reébunts somé ok the historical and
pedasogical background to the development of the syllogism. Out of this
chapter emerges an understanding of the form of the\demonstrative
syllogism and the characteristic; of the propositions which are comprised
in it. On the teacher's ability demonstrate, to define, and to explain
scientifically, rests the surceés oL the teaching enterprise. The means
by which the knowledge gzined ™ scientggic inqu.ry. is transmitted to
stude~ts is a logicai me>-hod, in the st%ictest sense;.

In Chapter Three, there is a lengthy account of Avistotle's theory

about the teaching and learning of the sciences. His progamrm= is

chiefly set forth and explained in the Pcsterior Analytics. His

discussibn of this theme is §tudded with technical Lerms, comﬁ?essed
arguﬁents, and references and allusions to what Aristotle has written in
his 9ther‘works déaling'with sylldgism. There is also a want of examplés
that would undoubtedly help to illustrate some of h%s more aéséure
pofﬁfs. In view of these features, Ch;pter Three is exégetica;. ‘By
keeping -the pedag;gic purpose of syllogism in the forefront of the‘
discussion, some dark places in Aristotle's tréatise are illuminated, or

at least made less shadowy. In particular, the contents of Aristotle's

final chapter in the Posterior Analytics, on how the basic principles of

\-:b

£
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a sclence are acqu;red bv a learner, arc thrown into relatl
limits to what teaching can accomplish.

~ﬁow’Aristotle's programme is:meant to cvercome ghe perennliaily
vexing problem posed by Meno in Plato's eponvmous dialogue is the fopic
of Chapter Four. Part of the general thesis defended herein is that
Aristople is compelled by Meno's dilemma about learning to give an
accouﬁt‘of the acquisition of first prigciples. This differs from the
solution qffered by Plato, in the form of the doctrine of anamnesis.

Although Aristotle criticizes Plato's doctrine, anc attempts o provide

¢
® v

a Better éolution, we shall argue that Aristotle s..ares many presuppos-
itions with Plato about the possibility of inguirv and learning. There
is also, at this stage, a discussion about how Platc and Af;st;;-c usé
the concept of aporia or perplexity in prdmdting Jne Learner's progress.
Chapter Five is devoted to a discussion of the time-honourec
charge that syllogistic reasoning alwavs involves the commission of &

petitio principii. It is maintained in Chapter Four that this charge

-

cannot be sustained. "Svllogism, at least in iIts demonsirgiive

is not intended by Aristotle to be used as a method of scientific

=

inquiry and for the discovery of new knowledge. Instead, it Is am
organized means of: imparting to students knowledge already won. That-
chapter considers Mill's virsion of the traditional charge in order o

show that the syllogism, as depicted by Mill, bears little resemblance

\

to the rational method of teaching prescribed in the Posterior Analviics.

Chapter Six examines the merits of Aristotle's pedagogic schemé:
The discussion is mainly critica;. It is argued that Aristotle’s attempt
to escape Meno's dilémma forces him into an untenable pogition on the

question of what previous knowledge is necessarv in order for learning to
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LILOTONLE UDODLeND 4T, &:SC JOonSlleTel The abilizv of the teacher to

2%e TN ailie 0T exXp.anation 1o the course of Jemonstration is
totle's conception of explanation,'it is
elevant To modern conceptioﬁs of explanation in
tne sc.ences, anc LT science teaching.w Finally, Aristotle's argument
&t otnere 1S, zné can de. only one method of teaching is criticized
:n the finmzl opart of Chapter Six.

The remainder of this opening chapter is composed of some brief
remarks on how Aristotle's thoughts about a systematic pedagogy have
generally been overlooked in mcdern discussions of educational theory..
Then some-arguments are advanced about why the study, from the standpoint

of educational philosophy, of such a seminal thinker in our culture is

both useful and fascinating.

2. The relative neglect of Aristotle by educational theofists

Aristotle has some important and interesfing things to. say about
;he concepts of teaching and learning in the arts and sciences and about
the role of -the state in the education of its cigizens. Yet there has
beén little reference made to his views when philosophers of education
sit down to discuss such questiqns as: How are the sciences to be taught?

What sort of knowledge is teachable? 1Is there a method_of(teaching that

will be infallible in helping students to learn?



Where there have been attempts to illuminate or present Aristotle's
t*. . hts on education, such treatments tend to concentrate on what 1s

coniained in his political and ethical writings. Thus Burnet's transla-

tion of extensive passages. from the Politics and the Nicomachean Ethics

was the first attempt, early in this century, to extract from the wealth
of the Aristotelian corpus ;hat Burnet judged as likely both to interest
students of educational theory and to profit them.l This trend has
continued to the present, as illustrated'by a fairly recent compilation
of excerpts made by Howie, and designed to give undergraduates a foothoid
in the s}udy of Aristotle.2 The published studies that have chosern a-

educational aspect of Aristotle's work as their topic have al- been

.oy

confined to a discussion of what Aristotle says about the education =
, .3 . . . ,
youth in the polis. Those studies de not pretend to deal wita Ihe

central concepts of learning and teaching and the knowledge Chat s

\
in hKistcries

obtained by theoretical science. .When Aristotle is treated in &

~

or summaries of educational thought, the result is again that, 1o gener

s8]
) -

what Aristotle called the practical sciences are emphasized a.ong witin

-

his contributions thereto. We come awayv with lirtle idez

ever deals with any problems of learning other than how mén become

’ 4

disposed towards virtuous conduct. An exception :to this trend is found

vn

in the brief treatment bv Brumbaugh and Lawrence.

that merely considering certain passages from the
|

will hardly suffice to represent or Indicate the full

opinions on the nature, the technigues, the process, the

the ends of education.

The general neglect of Aristctle In =2Zucational circles differs

markedly from the attention lavished on Pla
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Segan anc then gathered momentum, DV as earlv as the fourteenth cJentury,
she association derween Aristotle and the so-called aridities oI the

S-hoo.mer hacd become so strong that Aristotle's reputation among both

Q.

ic and educational thinkers suffered as a result.  we are not

alwavs consistent in separating scientific work from philosophic work
when thev are both done by the same man, and the depreciation of the

7

uing value of the latter. Since
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ristcotle engaged so fruitfullyv in both forms of study, the occasional

+4

absurdities that he falls intec as a natural philosopher have unfortunately

(8]
O

loured the perceptions of his work in what we would call the philosophy

re

science and of science teaching. Some of his doctrines, for example,

6]

that the heart is the sear of the soul, that some animals reproduce'by

spontaneocus generation, or that the heavens consist of fixed concentric
o’ . '

spheres, cause some amusement today and tend to deflect awav some of the’

-
attention his philosophical achievements deserve. The result of the

I3
.
Joe

aforementioned circumstances‘'is that current philosophical debate, as 1t

n

3
-

carried on in schools or faculties of education, is largelv devoid of

reference to, or consideration of, the thought of one of the makers of

>

[

.
. Py
our culture.

3. Rationale for studying Aristotle in the context of educational theory

This consequence is the more surprising in view, of the encyclopaedic

range of Aristotle's interest and his unflagging curiosity. He wroté on
. ¥ : \ ‘
such a variety of topics that it is hard to believe 'that teaching and

lear—ing do not have a place somewhere in his systematic‘account of how

\

. \
men come to know things and what things they have the capaci- now.

\

Added to this should be the details of his biography. ‘After ing

to the Academy for approximately twenty years, first as a student and



then as a teacher and author, he founded on his return o Athens’his own
school, the Lyceum or Peripatos. He was chief administrator of that
school for about a dozen years until his final departure from Athens, a
12 . '

vear or so be:.re his death.”~ There is aisa the biographical tradition.
possibly apocryphal, that Aristotle was hired by Philip of Macedon to

' 13 ; N
tutor -he yvoung Alexander. It was Aristotle who was called bv Dante
"the Master of the men who know,' and bv Averoes simply '"'the Master" or

1] C . " l"‘ :
the ""first master of the philosophers”. The epithet, master, in such
contexts can mean teacher, and Aristotle is represented as instructing
both his own and subsequent generations.

. There are even better reasons than these for studying Aristotle
from an educational viewpoint. Although his conclusions, especially on
some scientific matters, may seem antiquated, or in political theorv
largely conditioned by his time and place, his method in conducting
his philosophical investigations and in reaching conclusions remain
instructive. He is fond of taking into account at the beginning of his
inquiries what has previously been said upon the subject at issue, both
by laymen and by those who are supposed to know, i.e., the profc.sionals.
He ther examines the conflicts and inconsistencies that inhere in what
has been said. From this beginning he moves forward into his inquiry

a

proper énd sets fofth preliminary arguments and makes subtle discrimina-
tions where -he thinks they are called for. He ra;ely'loseé sight of Q;e
fundamental égestion, bﬁt keeps circling it, trying to catch a new aspect
of it.'<Hg is always ready go‘retrace his steps if one branch of an
argument turns Out.to lead nqwhere. He is constantly re&dg to measure

arguménts, both his own and those propounded by others, against rigorous

standards of validity and soundness, even if such arguments»da not display



a deductive form. He recognizes that different subjects of inquiry must
be investigated in different ways and that the principles Qnderlying a
phenomenon of nature are not always discoverable b; anybone simple
formula. It is in view of these characteristics, not because of what ;e
coweeive to be his finai doctrines, that Aristotle serves as ;'salutafy -
and instructive modei to the practise of philosophy in. general, a@d to
the philosoﬁhy of education in particular. Besides tﬁese methods of
doing philosophy, we should take cognizance of certain key,concepts and
terminology that pervade his thought, for they have a p0351b1e permanent
lvalue ‘that goes beyond what. his spec1fic conclusnons amount to.

Qe oﬁght not to be put off by the apparent Cechnicaiities in which
his writing ;bqunds, made all® the more formidable by the fact that he
wrote in what is now a dead language. Even so studied a stylist as
Mill allows thats | | |

I Aristotle's literary style, though oéten awkward -
(being both prolix and elliptical) is by no means, in
his best preserved works, deficient in clearmess. 15

This thesis is not intended to be aﬁ essay in the histofy of‘igeas,
much less in the history of Aristotle's owﬂ contributions to thé educa-
tional practices of fourth-century Athens.16 Rather, our aim uill<be'
to discuss Aristotle's work so as to "éngage”him in argument és if'he were
' contempbrary."l7 ~fhe aim will be to codduct,'as much as possible, a
dialogue.ratﬁer than a post-mortem. Although the focus herein will be
primarily on his logical works, and in pérticular the Analzticé; we will
examine writings from throughout the Aristotelian‘canon, because the
" technical terms and modes of Argdment Ehat’Aristotle develops and uses

recur in his writings on quite dissimilar topics. A usage in one context

often throws light on a usage in another paésage. For example, his

S



account of how a person learns to become good in an ethical sense owes

sodcthing to his account in general of the dichotomy of  potentiality

£

and actuality in nature; tﬁeepripciple of. change, and.the formation of
dispositions out of repeated. actions. Iﬁe same‘genercl account, in turc,
has some bearing on the learner's accuisition of the fifst principles of
a sclence. Aristotle is, thtouéhout his philosophic writing, concerned
‘with clarifying and qdding to our undergganding oflthe‘fundamental.ideas
by which subsequent philosophy has been dominated and intrigued: nature,
reason, cause, number, knouledget soul. These ideas are common to many
different fieldc of Study and it would be misleading, to Aristotle's

way of thinking, tc characterize each of chem as Pavicg a special import
or meaning 15 one field thap wac cccplepely exciusiye of,vand immune froﬁ,
the meaning of that id;a in cndcher fteld.

Aristotle's ghocghts on educatioc aég not, as with some other major

philosophical figures (Rant and, more recently, Russell come to mind) a

“

mere adjunct to his substantive philosophical work Instead, what
Aristotle hcs to say ;bout instruction and the criteria for judging
-knovledge and uuderstanding and how logic may be used to convey a certain
type: of knowledge form an inextricable part of the basic topics on which
he cxcercises his geniug. By contrast, in the work of Kant, it is often
difficuitbto see hb; his pfecepts on education are derivable from, or in
any way relateqvto, the philosophical posicions to which he adheres in
his‘vock on-metaphycics and epistemologf.18 In form, Kant'é contribution
‘ to education consists mainly in cormative prescriptions about how pedcgogy

should’ proceed and at what it ought to aim. Aristotle's work on teaching

and 1earning.the sciences, although it includes many ideas that accord

with common sense, does not form a pedagogy that consists of mere platitudes.

10



The method of demonstration, which he envisigns i{s alone capable of
transmitting scientific knowledge, reflects stiff criteria by thch we
Vmay judge when a person €an be said to have learnéd sodething new.
Aristotle does not adopt an epistemologicgl stance and then see what this
implies about  teaching. Rathet; his theory of teaching is interrelated
witﬁ his theory of knowledge from the outset.19

When we come to examine the Posterior Analytics we shall find that

we are dealing with an original thinker who has a highly systematic bent.
There are indications that some of the characteristics that distinguish
Aristotle's ;ay of approaching a philosophical problem have been revived
" in the field of educational theory, notably in the Qork~of Peters and of
Haﬁlyn.zo It is now time to deai with Aristotle directly, in otder to

judge what he tells us-about teaching and learning.

4(: Note on translations, editions and abbreviations

s

* Throughout this Ehe;is, references to the Greek text of Aristoile's
writings will be to the cexts:cﬁntained in the Oxford Classical Serieé;
Tranélacions used herein will generally be drawn from the Oxford transla-
tiqn into English of Aristotle's works, accomplished. under the SUperviéion

of Smith and Ross.21

With respect to the Posterior Analytics, .see below
at page 53 for some remarks on the usé bf:various‘translacions-of that
treatise. Whéte the original Greek words and phrases are used or referred
to.in the text of this theéis,vthey are shown asvtransliterated and -
underlined.

An appendix, placed atvthe end of th?s thesig, contains a list of
the abbreviations used in thefchapter notes to refer to titles of works

by Aristotle.
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CHAPTER I
NOTES

John Burnet, ed. and trans., Aristotle on Education (Cambridge:
Cambridge University Press, 1903).

George Howie, ed., Aristotle on Education (London: Collier-
Macmillan Limited, 1968; New York:  The Wacmlllan Companv, 1968).
Note the editor's introductory words:

"This book will not have served its proper purpose

unless it stimulates the student to read more

extensively in Aristotle, and particularly those

tremendously enriching and influential books, the -

Ethics and the Politics." (Ibid., p. 10)

K5

See Carnmes Lord, Education and Culture in the Political Thought of
Aristotle (Ithaca and London: Cornell University Press, 1982); and
for an earlier and sketchier example, see Cyril Winn and Maurice
Jacks, Aristotle: His Thought and Its Relevance Today (London:
Methuen & Co. Ltd., 1967).

See, e.g., William K. Prankena, Three Historical Philosophies of
Education (Chicago: Scott, Foresman and Company, 1965), pp. 15-78;
and, as an example of Aristotle's treatment as the hands of those’
writing the history of educational ideas, see S. J. Curtis and
M. E. A. Boultwood, A Short History of Educational Ideas, 5th ed.
(Slough: University Tutorial Press Ltd., 1977), ch. 2. Note in
particular some of the comments of the latter authors, which on
historical or philosophical grounds are difficult to justify:

"Perhaps the most important event in Aristotle's life

was his appointment as tutor to'the young Alexander.

His teaching does not seem to have created in Alexander

the power of self-control . . . Alexander, when he

started on his career of conquest did not forget his

old tutor whom he always regarded with admiration and

respect." (Ibid., p. 31) :

For a thorough review of the ancient biogr5§h1c31 information about
Aristotle, see Anton-Hermann Chroust, Aristotle: New Light on His
Life and on Some of His Lost Works, 2 vols. (Notre Dame: Notre

Dame University Press, 1973) wherein it is noted:
"It should also be remembered that, according to-what
appéars to be a well established tradition, in later
years Aristotle and Alexander were not on the best of
terms. It has already been shown that Alexander
allegedly threatened Aristotle with dire reprisals,
while Aristotle is said not only to have mortally ' -
afraid of Alexander, but also to have played an active
role in the alleged poisoning of Alexander.” (Ibid.,
vol. 1, pg. 131-32)



Robert S. Brumbaugh and Nathaniel M. Lawrence, Philosopher: on

Education: Six Essays on the Foundations of Western Thought “(Boston:

Houghton Mifflin Company, 1963), pp. 40-75. They draw the reasonable
conclusion that:

", . Aristotle’s work is capable of providing

us with a rather full philosophy of education when

we read that work in the context of his total

philosophy." (Ibid., p. 73)

See W. D. Ross, Aristotle, 5th ed. (London: Methuen & Co. Led.,
1949; reprinted as a University Paperback, 1964), p. 9 and Chroust,
Aristotle, vol. 2, ch. 2. There is also an entrenched tradition,
going back to a life of Aristotle attributed to Prolemy, that
Aristotle wrote his lost Protrepticus in part as a criticism of
Isocrates' methods of education, and that the extant An:idosis of
Isocrates is a rejoinder to Aristotle's attack. See Chrouse,
Aristocle, wvol. 1, pp. 11, 275, and, for an outine of the views

of Isocrates, James L. Jarrett, The Educational Theories of the
Sophists (New York: Teachers College Press, 1969), pp. 94-105.

For a general account of the rise of this school of thought, see
J.. L. Stocks, Aristotelianism (London: George C. Harrap & Co. Ltd.,

1925), ch. 3.

An excellent summary of the influx and study of Aristotle's Organon
is contained in R. R. Bolgar, The Classical Heritage and Its
Beneficiaries (Cambridge: Cambridge University Press, 1954), pp-

149-62. On the medieval curricula, see Gordon Leff, Paris and
Oxford Universities in the Thirteenth and Fourteenth Centuries: 4an

Institutional and Intellectual History (New York: John Wiley & Sons,

Inc., 1968). Rashdall records some of the grumblings that the
recovery of Aristotle's works caused among curriculum planners {and
which have a curiously modern echo):
"The humanists who wrote towards the close of the
twelfth century are full of complaints at the
increasing neglect of grammatical and historical
training and the undisciplined rawness of thé young
philosophers.' (Hastings Rashdall, The Universities
0f Europe in the Middle Ages, 2nd ed., edited by
F. M. Powicke and A. B. Emden, 3 vols. London:
Oxford University Press, 1936 , vol. 1, p. 71)

For a good discussion of the leading pemphlets and books in the
revolt against Ariskotelianism, see Richard Foster Jones, Ancients
and Moderms, 2d ed. (St. Louis: Washington University Press, 1961).
The uses of Aristotle's scientific work, including the treatises

on biological, anatomical, meteorological, and mechanical topics
are fascinatingly presented in A. C. Crombie, Medieval and Early
Modern Science, 2 vols. (Garden City, N.Y.: Doubleday & Company,
Inc.; published in Anchor Books, 1956). Aristotle's fall from
grace in the eyes of ratural philosophers, which began during the
Middle Ages, is recounted in vol. 2, ch. 2, pp. 1-119.
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10.

11.

12.

See D. J. 0'Connor, An_ Introduction to the Philosophy of
Education (London: Routledge & Kegan Paul, 1957), pp. 21 et seq.
for the separation of science from philosophy and its impllcations
for educational theory , ~

This statement is meant to bte general, and there has Leen some
recent work that takes direct account of Aristotle's writings; but
again the dominant strain is with his theories on ethics and
politics. See, e.g., the following articles: Joseph J. Chambliss,

"sristotle's Conception of Childhood and the Poliscraft," Educational

Studies 13 (1982): 33-43; Daniel Pekarsky, "The Aristotelian
Principle and Education,' Educational Theory 30 (1980): 281-91;
Paul A. Wagner, "The Aristotelian Notion of 'Nomos' and Educational

. Policy Studies,™ Review Journal of Philosophy and Social Science

5.(1980): 219-27; and Adina Sclwartz, "Aristotle on Education anc
Choice," Educational Theo;y 29 (1979): 97-107. :

¥

The organization and accomplishments of the Lyceum are described
and reconstructed in J. P. Lynch, Aristotle's School: A Study of
a Greek Educational Institution (Berkeley: University of Califor-
nia Press, 1972) and, to a lesser extent, in Felix Grayeff,
Aristotle and His School (London: Gerald Duckworth & Company
Limited, 1974), pp. 13-88. For an amusing recomstruction of what
Aristotle's own classroom and lecture style may have been like,

to judge from evidence in his surviving treatises, see Henry
Jackson, "Aristotle's Lecture-Room and Lectures " Journal of"
Phllosoghz 35 (1920)- 191-200.

See n. 4 above.

Dante Alighieri, The Divine Comedy, trans. Dorothy L. Sayers,
2 vols. (Harmondsworth: Penguin Books, 1949; reprint ed., 1971),
1:94 (Canto IV, 1. 131); Averro&s, Tahafut al-Tahafut, trans.
Simon van den Bergh (London: Luzac & Co., 1954), p. 11.

Johm Stuart Mill, "Grote's Aristotle,” in Collected Works of John
Stuart Mill, ed. J. M. Robson, 12 vols. (Toronto: University of
Toronto Press, 1978; London:  Routledge & Kegar Paul, 1978),
vol. 11: Essays on Philosophy and the Classics, p. 510.. We might -
also keep in mind the following words, and recognize that difficult
thought camnot always be made easy:

"1f, -in the hands of a competent writer, prose stvle

is the jmage of the mind that produces it, Aristctle's

prose cannot- be expected to lack force, structural

strength, subtlety, or complexity.. . . In translating,

I have decided therefore to keep very close to the

words, to add no grace, to smooth no..roughness,

thinking rather of Aristotle as a lecdturer whose

authority rests in the sustained gravity and openness

of his speech; a man who chooses deliberate, even

angular, plainness in preference to rhetoric,

stylishness, or fine and memorable phrasing.’

(George Whalleyv, "On Translating Aristotle's Poetics,"

Universitv of Torontc Quarterlv 39 [1v70}, pp. 86-87.
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On the latter topic, see such works as H. I. Marrou, A Historv of
Education in Antiquitv, trans. George Lamb (New York: Sheed and
Ward, Inc., 1956; published in paperback as a Mentor Book, 1964)
and Kenneth J. Freeman, Schools of Hellas (New York: Teachers
College Press, 1969), as well as Lvnch, Aristotle's School.

J. L. Ackrill, Arlstotle che Philosopher (Oxfcrd' Oxford University
Press, 1981), p. 2. . - .

For Kaht's views, especiallyv or what we would call elementary
schooling, see Frankena, Three Historical Philpsophies of Education,

ch. 3.~ ' o

Thus we do not have to make the point about Aristotle that -
Wittgenstein makes about some attempts to: derive an educational
philosophy from a school of ‘epistemology:
"But the idealist will teach his children the word
‘shair' after all, for of course he wants to teach
them to do this and that, e.g. to fetch a chair.
Then where will be the difference between what the
idealist-educated children say and the realist anes?
Won't the difference only be one of battle cry?”
(Ludwig Wittgenstein, Zettel, ed. G. E. M. Anscombe
London: Basil Blackwell, 19€7; Berkelev: University
of California Press, 1970, 5414 p. 74e)

For example, see R. S. Peters, "Reason and Habit: The Parddox of
Moral Education,” in Moral Education in a Changing Society, ed.
W. R. Niblett (London: Faber & Faber Ltd., 1963), pp. 46-65;
reprinted in Philosophy of Education, ed. William K. Frankena
(New York: The Macmillan Compzny, 19€5; Toronto: Collier-
‘Macmillan Canads, Ltd., 1965), pp. 102-14. For relevant works by
Hamlvn, see the Bibliography at the end of this thesis. For a
description of some common features that mark Aristotle's
philosophical method, see Richard R. K. Sorabji, "Aristotle and
Oxford Philosophy," American Philosophical. Quarterly 6 (1969):
127-35. Sorabji's article is also valuable as a discussion about
the relationship between definition and explanation in demonstra-

jtive svllogisms as well as the notion of necessity in Aristotle’'s
work and how it compares with’ scme modern ideas on logical and

non-loglcal necessity. We’ can hope that. philosophers of education
‘will Yearn from the way in which Aristotle identifies and approaches

"+ ~hiso phllosophlcal problems. McKeon has placed particular emphasis

..on, the value of studying Aristotle for this purpose, for, as he says

- "The -influence of Aristotle, in the first sense as
initiating a tradition, has been continuous from his
day to tke present, for his philoscphy contains the’
first statement, explicit or by opposition, of many
of the technical distinctions, definitiomns, and
convictions on which later science and philosophy
have been based." (Richard McKeor, Introduction to
The Basic Works of Aristctle, ed. Richard McKeon
[New York: Random House, 1941; 22nd printing, 197071,
p. xi) o ‘




21.

Aristotle, The Works of Aristotle, Translated Into English, eds.
J. A. Smith and W. D. Ross, 12 vols. {Oxford: Clarendon Press,

W&-SZ) .
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CHAPTER II

THE RUDIMENTS AND USES OF ARISTOTLE'S FORMAL LOGIC

1. Introduction to this chapter

The value of Aristotle's effort in constructing his system of
syllogistic inference (what we would nowada?s call the foundations of
formal logic) about what in some sense we alreadv know is not ugani—
mously conceded. Opinions range from Russe}l's scathiﬁg comment, 'Any
person in the present day who wishes to learn logic will be Qasting his

time if he reads Aristotle or any of his disciries.," to Jaeger's

encomium of Aristotle's aﬁalytical stvle which Jaeger sees as shaped by
his discoveries iﬁ logic, so that: |
In his works everything is the most perfect, polished -
logical art, not the rough-and-ready sty.e of modern
thinkers or scholars, who frequently confound
observation with inference and are very pocr i-
conscious nuances of logical precision.l
It is not incumbent upon us here to adjudicate becweez these two
extreme points of view.. Our topic in this chapter is not the svllogism
in its aspect as an analysis of all forms of judgment or in the asﬁect
. of how it relates to Aristotle's own philosophical practice as evideﬁced
by his surviving treatises. Those aspects have been fruitfullv explored &n
other schola;ly monographs and represent tbpics much broader in scope than
“the oneﬁhatwill concern us here. Rather, the purpose of this chapﬁer is to
adumbrate Aristotle's system of valid inference and to intfoduce the
argument that this system has an instructive ‘or pédagogical side to 1it.
This is to say more than that Aristotle's account of the svllogism

can be and is used as an aid to learning elementary logic (pace Russell).

This use is bornme out by an examination of modern logic textbooks, which

17



often contain a recapitulation and discussion of the categorical syllo-

gism complete with the sort of notation developed by teachers during the

centuries after the rediscovery of the Prior Analytics, as well as

excercises in class reasoning and such relativelyv modern devices as

5
Venn diagrams and Euler circles.”  The cornclusion approached

chapter is that syllogistic reasoning has, as a counterpart in Aristotle's

.in this

account, syllogistic demonstration by which learmers grasp principles

of the highest order of generality.

It is necessary to review the salient fearures of Aristotle’'s

\

¢ .- |
account of the syllogism in general before we can proceec Zurtiier o

examine the use of the so-called apodeictic svllogism in the

teaching

and learning of what Aristotle refe¥s zc as scientific know.edge

\

h in the P

(episteme). This latter topic is treated at length In

. . . - -~ - > . .
Analvtics. Aristotle =2cognizes that onlv after ne hds ilntrocduce

N
Q
[}
(4

[
(8}
r

1]
(8}

certain.terminclogy, drawn pertinent dié:inc:ic:s
proofs and disproofs, and genérally.;;ganized that bdrancr
we.now call Aristotelian or tracdiziomal svilogistic, will e
discuss ‘scientific demons:tration. In hais prefctory remarks

Analvtics he claims:

Svllogism should be discussed before demonstration,
because svliogism is the more general: Ifhe demon-

-

stration is a sort of svllogism, but not every
svliliogism is a demonstration.®

.

In the tex: of this chapter and the notes that accompany 1T anv

N S

reference solely to the pages, columns acd lines of tre Bekker edizion

of Arictotle's works will be to the Prior Analvtics. Reference

works of Aristotle will contain che relevan: title zs well.

‘nliess

-otherwise indicated, English translations cited anc gquoted herein :re

from Jenkinson's translation ir the Oxford series mentioned

in che

18



Tav be procduced, and the nroc! of rhe validity . ez n vilogism

occuples @ significzant par: of the Prior anaivtics. There, are lengthy

passages .. thal treailse devored o methods of proof. In Book 3Beta.

e CcigrEsses Into topizs of proc! and refutation, the manipu.ation
/

tne fallacy of petitic orincipii, the production of counter-

svilogisms and defences thereto, and how errcr in ‘udgments Is possitle

ond mav be explained. & grear manvy cflthese topics are outside cf our
tcope here, for the chief purpose of :this chapter is to present ﬁhe
tackground of Ar:gtot;e's ¢lscussion, Ir another part of :hg Organorn,
~I che principles of imstruction in the various sciences. In addition

1o an outline of the ar:t c¢f tesTing arguments bv the standard of the

svilogism, Aristotle will be shown to be Interested in how a teacher
\
Tay - -use & Iormal ana.ivsis ¢f the process of stat;ng(premiss—pairs and

forcing a fellow participant in the lzzical exercise 1o concede the

truth of a conc... ... Hints and suggestive analogies about the latter

use of svlilogism czn be ‘ound in the Prior Analvtics, as hereinafrer

detailed; the full wo;xing out of this position is contained in the

Posterior Anaivtice and the Topics.
. ere—t—

Aristotie gives us a highly schemazic or formal logic (ia the

N
+ 1t

mocdern sense of the word "form', not in the Aristoteliar sense) in the

|84}

Prior Analvrics. The content of individual propositions is lef: aside

ané, through the use of letzer svmbols, z form of such propositions
) {
is conveniently displaved. Aristotle proposes to describe how a

v
"

proposition such as "All men are animals” mav be formaiized as ALl S's



are P's,” where S represents the subject "'man' and P represents the

~redicate "animal." In what may be seen as propaedeutic to his work on

srderec sequences of propositions in the Prior Anavtics, Aristotle

discusses the elements 0f such deductive reasoning in On Interpretation
‘ |
and the Categories, where he deals with the term and the propositior,

respectively. His philosophical accounts of the term and proposition
are not significant here, except incideprally. In general, this chapter
bears only hgon the series cr cha'in of reasoning which he denominates
bv the :echn;cal term sullogismos. This term appears tc derive,
etymoliqgically speaking, from the verb suilegd, which may'be rendered

6 . e .
as "I gather” or "I collecz.”" Ross characterizes the original meaning

of the passive infinitive, sullogidzesthai, as ''to compute, to reckon .

. : . 7. .
up'' and cites a passage frcm Herodotus in support. The technical
e . .
usage of sullogismos is adopted generally throughout Aristotle's
“n / N

Analvtics, though it should be noted that when he uses sullogismos or
a cognate thereof in other parts.of the Organon lte may mean by it some-
thing in the nature of deductive reasoning as a whole rather thar the
.frocess or product of svilogism in particular; to put this anotker wavy,
his use of sullogismos and related terms may expand or cortract, depending

; - . . 8 C . o ;-
on the context in questionm. Svllogism is not restricte . in his acccunt,
to mean those chains of reasoning whereof the premisses are true and
the conclusion follows necessarily; for in the Topics he discusses at
leng+th the dialectical syllogism, which involves the use of premisses
that are only probable or generallv accepted rather than true.

Although we arz ~ot here concerned with On Interpretatiom, it

should be made clear at the outset that the work shows his preoccupation
with propositions that exhibir the following standard form. Each

proposition 1s composed of three elements; a subject, or that which is



'
spoken about; a predicare, or that which is spoken of the subject;

: .., 10

and a form of the copula or the verb '"to be" (einai). This canonical
form of proposition is the foundation of Aristotle's account of syllo-
gism. We mzv represent this form bty substituting capital letters to

serve as variableé. We thus arrive at the formalization: S is P."

Aristotle in the Prior Anmalvtic3 does not use any cne way uniformly for

stating the relationship between subject and predicate. In fact, he uses

-

at least four different svntactical constructions. These are:

(a) P belongs (huparchein) to S;
(S) P is predicated (katégoreitai) &f S;
(¢) P falls (hupo to) under S; and

P is wholly contained (hol3) in §..7

(d)

The first usage listed above is breponderant in the Prior Amalytics,

aﬁd so to be truly rq;lective of‘Aristotle's analysis of propositions

that aré constituents of a syllogism we should adhere to the form QP'

belongs to S'" in describing those propositions. .
Aristotle is interested only in certain types of proposifion

in respect of geperality. As it is traditionally‘pogtrayed, his account

embraces only universal propgsitions (e.g. "All men are animals” or,

~ to put ﬁhis in standard form, "Animal belongs to every man') and

particular propositions (e.g. "Some men are vealthy“lor,'again to

standardize this, 'Weaith bglongs to some men''). He is not, in his

.account in the Prior Amalytics, interested in singular propositions

(e.g. "Socrates is a man'), which he nevertheless acknowledges is a

\. .
third way in which a predicate is affirmed or denied of a subject.13
There is a fourth way, which Aristotle also recqgnizes but is not

interested in, namelv the indefinite proposition (e.g. "Pleasure is

not good"). Of this tvpe of proposition‘Aristotle says at 24%19-21
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that there is noﬁ"mark to show whether it is universal or particular,"”
and so it drops cut of his account. Aristotle's syllogistic is concerned
‘only with universal and particular propositions in respect of what we
mgy call their quantity.n There is no room for consideration of the
singular proposition as a possible premiss, for Aristotle qleafiy is
interested in what. relationships may be said to hold between classes
of S's and classes of P's.  This concern, in modern logical terﬁinblogy,
is with ciass inclusion and class exclusion rather than class membership}
It is therefore misleading to introduce the concepcuof syliégism by means
of the following stéck examplé adduced to us as school children:

Allimen are mortél

Socrates is a man

Therefore, Socrates is mortal
The above example-éoes not exhibit a form of syllbgism that Aristotle
includes among the valid moods, which afe entirely made up of universal
and particular categorica]..‘proposifions.l5 Such propositions are called
"categorieal' to deﬁarcate them from the hypothetical propositions
used as components to cre?te a different type of syllogistic f§rmulated.
after Aristotle's time. | | |

These types of universal ard ﬁarticﬁlar propositions can be

formalized so that the result will be a compact and useful abbre&iation
cf‘ﬁhe possible forms of categorical proposition.'vAristctle discérng
four possiblevsyllégistic relations between a subject ;nd a pre&icaté
in these two typeS‘pf proposition. What they are and how they may be

denoted symbolically can be shown by way of the following takle:



Appropriate

'Form of proposition . tit Quality Vowel
P belong to every S- ' Universal Affirmative a
P belongs tobno s Universal Negative * . e
P belongs to some S Particular Affirmative i
Not P belongs to some S Particular Negative o

The use of different vowels for represenfing each relationship
is part of an ingenious medieval.system of mnemonics devised fbr
SCUdeﬁts trying to recall the eésenéiai features of Aristotle's
syilogistic. Logic was of course a central partbof the medieval
curriculum and for centuries the study of logié was synonymoué with
the study of the Aristotelian syllogisﬁ, including both his criginal

work and the accretions it suffered at the hands of various commentators

' 17
end translators.
We now may represent the general form of the categorical'proposi-
\ : .

b
(A

tion by the sentence-frame "P x S" where the "x" stands for.one of the
four syllogisﬁic relationships that shows the various combinations of‘
the quantification of the terms and the affirmétion or denial of the
relatibnship of the class of S's to the class of P's. Then P a S may
be e;:panded by replacing the variables to give us a proposition in
ordinary language such as "Mortal belongs to every manf; P ; S might
rep;eéent, fof.example: "Vertebrate belongs to no worm"; P i S might
represent "Wooden belongs to some tools"; and finally, P o S might
represent '"Not décidﬁous belonigs to some trees."”

Having covered the symboiic notation qf propositions, we.maf

proceed next to consider Aristotle's account of how categorical propos-

itions may be arranged so as to form a valid piece of deductive reésoning.

,



He defines a syllogism in the following passage:'

A syllogism is discourse [logos] in which, certain

things being stated, something other than what is

. stated follows of necessity from their being so.

I mean by the last phrase that they produce the

consequences, and by this, that no further term is

reg .ired from without in order to make the

cons “juence necessary.l8

‘trovers” has arisen during this century about»whether and in
. cense the ings being stated" (the premisées) imply the conclusion
ian lows :he:efrom.l9 This issue shall only be flagged here and no
attempt to gc nato 1t at all will be made. It does not affect the
significa-r~e or use of the syllogism for our purpose.
The schema for representing the possible forms of reasoning
\ ' A .
syllogistically can be further elaborated by introducing the capital
letter "™M" to stand for that term which serves as the middle term in a
syllogism. Aristotle himself describes this as:
¢ I call that term middle [ meson] which is itself

contained in another and contains another in 20

itself, in position also this comes in the middle.
The latter way of distinguishing the middle term, that is, by its locus
in‘the premisses of the syllogism, is literally true only for syllogisms
of the first figure, as hereafter described. Aristotle is attracted to

the idea that these first figure syllogisms, being "perfect" in the sense

he describes in the Prior Analytics,'are the ideal type qf syllogism,

and in his discuSsibn he goes on to show how all other syllogisms may.
be reduced to cértain moods in the first figure..21

A "mood" is the traditional term used to refer to a combination of |
a pair of premisses (eaéh'of which is a categorical propositiontand which

together have a middle term in common) and an ostensible conclusion (in

the invariable form of Px S). The conclusion will thus relate the

24



predicate to the subject in one of four possiblé types of syllogistic
relationship, depending on the quantification of the subject and whether

the copula is affirmative or negative.

In the Prior Analytics Aristotle purpor.s to discover the only

possible syllogistic-figures (schemata) that each exhibit a distinctive
pattern so far as the relations between and positions of S, P and M are
concerned. In particular, a figure will depend on where the middle term

is placed with respect to S and P. The three figures that he discusses

are:
1 i - I

PxM Mx P PxM

MxS MxS SxM

P xS P x S‘ P xS

In each case; the combinations of P, S and M above the horizontal stroke
constitute two premisses (protaseis) and the ﬁroposition P x S in each
figure constitutés the conclusion (sgggerasma).zz The p:edicate in each
conclusion is called by'Aristot-e the major term (to meidzon) and the
subject is called the minor term .to elatton).23 By substituting either
a,'e,,i or o for each instance of x where it occurs in the above figures,
we-a;rive at all the possible moods of the syllogism, of which scome are
valid and the bulk are invalid forms of reasoning. By expanding the

. u?ivefsal negétive prdpééition'represented by P e MfintO'thé ordinary
1anguage statement '"Mortal belﬁngs to no animal''; gﬁ;n expanding the
particular affirmative denoﬁgd by M1 S into "Animal belongs to some
~manf;‘we derive thé conclusion "Notlmortal belongs to some man"‘which
bin form»is particular negative and in our notation is represented by

P 0 S. The result is a valid mood in the first figure that has come to

25
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be known as a svllogism in Ferio.24 It may be schematized as P e M,
M i S-—)P.Q S, where the arrow denotes the relationship "if P e M
"and M i S, then P 0 5."

From among the dozens of possiblé moods, Aristotle claims that
only fourteen are valid arguments and are therefore. the only moods that .
are entitled to be called syllogisms..25 A great.portion of the Prior
Analytics is taken up with Aristotle's account of how the validity of
the syllogisms may be proven. For this task, he is forced to rely upon
various principies of inference that hold between pairs of categorical
propositions. These principles have been called by subsequent logicians
"rules of immédiate‘inference."26 They are so called because those rules.
determiﬁe how we may draw an inference fromca single premiss rather
than from a paiF of prehisses (thus, by comparison, a syllogism is a
"mediate'" inference). The rules of imme@iate inference that find a

place in the Prior Amalytics are described below.

The first group iéﬂcomposed of the rules of conversion and may be

suﬁmarized as follows:27

(a) The universal affirmative converts to the particular
affirmative, or P a S—»5 i P. Thus, "Mortal
belongs to every animal" converts to "Animal belongs
to some mortal.” This is called conversion by
limitation;28 : -

(b)) The universal negative converts to the ugiversal
negative with the terms transposed, or P e S—3 -

S e P. Thus, "Mortal belongs to no animal"

converts to and is the converse of "Animal belongs.

to no'mortal." This is called conversion siggliciter;zg
and '

(c) The particular affirmative converts to the particular
affirmative with the terms transposed, or P i §—
S i P. Thus, "Mortal belongs to some animal" converts
to and is the converse of "Animal belongs to some
mortal”. This again is conversion simpliciter.30

K4



‘;t should be noted thaf the particular affirmative does not convert to
thé univer;al affirmative;-just because some animals are mortal does
not permit us to infer that all animals are mortal. ,Alsof it is clear
that the particular'negacivé proposition has no convgréé, because we are
interested in claés.inclusion and exclusion and the particular negative
has a subject term that is undistributed (since it refers to only a part
of a class)‘while its predicate term is distributed (it refers to.the
entire class) or, in technical language, the predicate term is used in
its widest possible extension.Bl If we tried to convert the f oS
proposition; we would have to distribute the subject term and the quan-
tifigation of the s;bject would therefore change as a result. We would
lose the original meaning of the converted proposition.

The second group of rules of imﬁggiate inference are the rules
respecting subalternation (nét Aristofle‘s term again, but that of a
subsequent logician). These rules waf;ant the following inferences:

(a) From the universal affirmative may be inferred the

particular affirmative, or P a S—>»S i P. Thus,
"Mortal belongs to every animal" permits us to infer
that "Animal belongs to some mortal";32 and

(b) From the universal negaciﬁe ééy be'inferred_the

particular negative, or P e S=—»P 0 S. Thus,
"Mortal belongs to no animal' permits us to infer
that "Not mortal belongs to some animal.'33

In the process of proviné‘ which moods are valid and thus consti-
tuﬁe syllogisms, Ariscotle uses these rules of immediate inference
along with other devices‘for'éroving validity.34 The ochér methods that
he uses iﬁ;this regard include reduction, exposition and rejection by
counter—example. These are discussed‘in turn below.

The.docttine of reduéfj?n (anagogé) is the validation of a mood

in one figure bylthe construie¢tion of an equivalent syllogism in

!



figure. This doctrine is tied into Aristotle's view that only syllogisms
in the fifst figure are perfect or complete (teleios) in the sense that
they need no further argument to demonstrate.their validity.35 There é:e

two types of reduction employed in the Prior Analytics.

First, the metho& of "direct" reduction is used so that a syllogism
in the second figure, Camestres for example, may be reduced to the first
figure syllogism in Celarent.36 The mood represented by Camestres can
be determined from examining the order of vowels in the name. Thi;
gives ust: Ma P, Me S—P»P e S. We may.illustrate this mood by the
following premiss<pair and conclusion:

"(Pl) Solicitor belongs to every barrister
(Pz) Solicitor beléngs to no>pérsqn in the courtroom
c) Barfister belongs to no pérs&h ih'the courtroom
The first step in direc:.reduction is to trénspose the?premisses (the ‘
letteQ‘"m" following the first vowel in Camestres stands for metathesis
-or.transposition). Then what was originally the ;econd premiss and is
now the initial premiss (PZ) should befcoﬁverted»s;mply to its converse,
P e M ("Person in the coﬁrtroom belongs to no solicitor"). What is nowA
thg second premiss (Pl) can be-left intéct, though it is now symbolically
fdenoted by'M a S father than ﬁ a P, owihg ta Pﬁr premiss—-juggling.
Finally, the conclusion of a syllogism may,be'reachég by convertiﬁg
simply the conclusion in Camestres; hence "Bérriétér belongé to nb pérsdn',
in thé cqurt roon" becomes "Pefson in the courtroom belongs.to no
vdrrister.” ' : .
- The second type of reductioﬁ is "indirect," in that mere rules of
immediafé inference will not by themselveé'suffice to show equivdlence

in ofder‘to establish validity. Indirect reduction may be illustrated

’



4:by the technique of reductio ad impossibile.37 This technique assumes
that, if the conclusion of a valid syllogism is false, .ae of its two
premisses must be false. For example, if the syllogism in the third

!

figure known as Bocardo is to be r-oved valid, this method involves first
assuming that the conclusion is false. The mood may be showﬁ in our schema
as P oM, S a M———}P o S. If the conclusion is false, i;s contradictory,
P a S, must be true; Byvcombining this latter proposition (and re-
formulating it as'tﬁe major premiss) with the oriéinal minor premiss,

S a M, we can coﬂstruct the following syllogism: P a M, S a M—P a S.
This conétitutes a valid mood in Barbara in the first figure. Since

P a S contradicts the originalimajor éremiss,.P o M (which is true

ex hypothesi), one of its two ﬁremisses must be false. The minor cannot
be false (again, ex hypothesi), so it must be the major, P a M. There-
fore, its contradictory, the conclusioﬁ of the briginal mood, must be

true and the validity of the syllogism in Bocardo has Fhereby been ,

eétablished indirectly;38

v

The procedure of prbéf by exposition or ecthesis_(ekthesié) involves
the production of an extra term beyond those gi§en in the mood sought go
be proved valid. Aristotle uses this procedure in the coursé 5f
proving ﬁhe ;alidity of the syllogism in D;rapti in the third figure.39

He thinks it is possible to prove this syllogism by any one of the

proce&ures'of proof per impossibile, conversion or ecthesis. The mood
known as Darapti exhibits the following pattern: P a M, S a M—»P i S.
Aristotle argues that if some of the M's, for example N and O, are ’ .

"exposed", then both P and S will belong to these exposed M's and then P’

~ will belong to some'S'.40 . , ‘
' The production and use of ch;:;Z—examples is often Aristotle's

i N



_reason for rejecting certain moods as asyllogistic. For instance, he

cites the premiss-pair that_he'describes in the following excerpt from

the»Prior Analytics:

But if the first term belongs to all the middle,

but the middle to none of the last term, there will

be no syllogism in regpeqt of the extremes; for -
nothing necessary follows from the terms being so
related; for it is possible that the first shopld

belong either to all or to none of the last, so

that neither a particulai nor a universal conclusion

is necessary. But if there is no necessary consequence,
there cannot be a syllogism by means of the premisses.4l

Translated'into oﬁr notation, Aristotle's point is that the combination
of the premisé—pair P aMand M e S and the conclusion P e‘S does not
form a valid mood. ‘It may be concretely illustrated by the following
example (for which Aristotle suggests the te:ms):

Animal belongs to every man

Man belongs to no stone

Animal belongs to no stone
Similarly, neither of the propositions P a S or P o S is a necessary
consquence.of that same premiss-ﬁéir. This type of rejection procedure,
.in. which Aristotle prodﬁcés counter—examples. that show intuitiveliy that
cértain ﬁoods are invalid, is used repeatedly by him throughout the

Prior Analyticé.

No space will be devoted here to the -detection, after Aristotle's
‘time, of the fourth figure. It includes five more valid moods and may be
exemplified in our notation by the followying pattern: M x P, SxM—>
P # S.42 Nor will we be concerned here wifh the so-called "weaker'
moods of ﬁhich Aristotle himself was aware.

It is by now ;ommqﬁplace that Aristotle's "logic of terms'" is

only a part of a larger logical systgm'which includes in addition a

~—

30



44 . . :
The latter type did not gain entrance into

"logic of propositions."
classical logic until the theory of hypothetical svllogisms of the form
"if p, then gq; p; therefore ¢" was developed in later Greek t:hought.[‘5
Aristotlé's account of the proposition, whercby only the categorical
form is used as the standard, leaves out the poséibility ghat terms mayv
be juxtaposed in dnother form, for example, by the relational®predicate
in the proposition "P is taller than S'"; from such pfobositions, a

relational syllogistic may be constructed.. It may be illustrated by:

P is taller than M
"M is taller than

P is taller than S

The types of propositions that have so far been discussed in this

"~ ar have been "assertoric," in the sense that when P is said zo

ag to S, this relationship has not been stated to be necessarv.

'

Aristotle's account of modal syllogisms presupposes that propositions
may involve either necessity (to anagkaion), possibility (:o dunaton),

. i . ; 46
impossibility (to adumaton) or contingency (to endechomenon). A
proposition of the form "It is necessary that P x S" is called apodeictic:
one of the form "It is possible that P x S" is caliled croblematic; and a
proposition that lacks either one of these modalities is called

. 47 A . . L . .. 5
assertoric. A modal syllogism is a valid mood in which at least one

of the premisses is a modal proposition {(that is, either apodeiczic or

problematic). From On Interpretation, it appears that Aristctle sees the

’

e . . %8 . . -
modal operator as qualifying the entire proposition. Thus, Aristotle

thinks of an apodeictic preoposition as "It is necessary that P x §" rather

than-as "P pecessarily x S'". He intimates as much in the above-ncted

Ny

account in On Interpretation about what Is the contradicterv of "Iz Iis




possible that P x S"; he argues .that its contradictory is "It is not
possible that P x S" rather than "It is possible that not-=P x S." 1In

those chapters in the Prior Analytics devoted to the modal syllogism,

Aristotle works his way through the various combinations of assertoric,

apodeictic and problematic propositions in order to discoveflﬁow many
valid modal moods there are.49 For this purpose, he again uses such aids
to proVihg validity as conversion and ecthesis. His use of conversion

as a method for testing moods for validity becomes. extended, inasmuch as
he must develop one theory of conversion for apodeictic propositiomns,

ahd a second, more complex theory of conversion, for problematic
propdsitions.

The crucial result, for our purposes, of.Aristotle's ground-breaking
éxcﬁrsic ato the topic of modal syllogistic is that he portrays the
foliowing mood as the only one that is appropriate to scientific
demonstration. This is ﬁhe mood that is composed of two apodeictic‘
premisses followed by an apodeictic cbnclusion. Furthermore, the appro-

riate syllogistinrelat%onship between the subject and the predicate

\

in each constituent proposition is the universal affirmative. If we let

T 1"

©'.. svmbol

O represent the modal expression "It is necessary that”

it is prefixed toc a categorical proposition, then the paradigm of

O? a M, tjn a S—3» 0?2z 8§

purpose of Illustraticn, T read: If It Is necessary that animal delongs

T every man and 1t Is necessarr That man belongs o everwy Sreek, then

T Is necessarr tha:t animsl belongs o every Sreek. 1t 1s worthwhile




distinguishes between the proposition that is necessary and that which

} . 52 . .
is universal (kata pantos). . The former includes not only the notion

. . . . . . S ., 53
of universal predication, but of what is essential (kath hauto) as well.

When he'is speaking of essential predication, Aristotle appears to have

in mind propositioﬁs that are gdefinitions. With the above paradigm before
us, Qe shall be ready,in the' following chapters to turn our attention to
Aristotle's characterization of all scientific demonstratiom (and that
means fo; him all teaching and learning of certain things) as being
effected by means of such a modal syllogism. Before this topic is
tackled, consideration must be given to what Aristotle thinks he has

-

accomplished in the coﬁrsé of compiling the Prior Analytics.

3. " The purposeé of the formal part of Aristotle's syllqgistic

This part of the present chapter is a discussion about the use to

which Aristotle thinks his formal logic can be put. There are important

implications in the answer to this question for education and, in
particular, for the organization of a curriculum. -

Logic is not among the sciences which Aristotle divides elsewhere

‘nto the theoretical, the practical and the productive.bal AS some

commentators have aRtly characterized.it, the study of logic and the
grasping of the rules of inference constitute an ancillary study which,
when mastered, enables the learmer to acquire knowledge of anv and all -
of the sciences. Logic is not one of the departmentalized sciences but

. . w s . 5 . .
is rather an important preliminary subject. This role of logic is

w

aot o be confused with the teaching of stock arguments and tricky

rhiloscphical moves, which is how Aristotle describes the educational
achievement of Gorgizs. the Zazmous sophist of the fifth century. In

the Sophistical Refutations Aristotle savs:




learn by
#orical or

For some of them gave their pupils
heart speeches which were either
consisted of guesticns and answers, «ich both
sides thought that the.rival argumeny. were for

‘the most part included. Hence the t¢ac.i.ng which

they gave to their pupils was rapic but unsystematic;
for theyv conceived that they should train their pupils
bv imparting to them not an art but the results of an
art, just as if one should claim tec be about to
communicate knowledge for the prevention of pain in
the feet and then were not to teach the cobbler's

art and the means of providing suitable foot-gear,
but were to offer a selection of various kinds of
shoes; for he has helped to supply his need but he

has not imparted an art to him.2/

1

Aristotle evidently sees himself in the Prior Analvtics, and in the

Topics and the Sophistical Refutations, as setting forth a method (hodos)

. V . . 58 . : .
itself, rather than just a product of that method. This method consists
not onlv in the analysis of forms of argumentation tc see i1f they can be

itted intc a wvalid mood, but also in our power of constructing argu-

58 £ . . ‘ )
ments. He sees one of our central problems (and on at least one

"

occasion he interchanges 'the leartner’” [ton manthanontal for "we'') as

finding an adequate supply (euporesomen) of svllogisms "in reference to

L . .60 . ) .
the problem proposed.’ It turns out, on Aristotle's account, that this

. . . . L. . - 61
problem recuces toc the guestion of how toc discover the middle term.

The procedure for accomplishing this is laid out in a highly compact
account in the Prosterior Analvtics A 27. 4 ’

¢

The thrust cf his account is as.follows. Aristotle distinguishes

berween different sorts of preciczbles by staring that all things (ta

onta) each fall into one of three classes. First, there are individuals.
4

These cannct dYe predicated universally of anything else. An example is
che man Calliias. He is individual (hekaston) and sensible (aisthéton)
62

and can have things predicated of him, the species "man" for example.

'Next are universals. These can be predicated of other things, but other



things are not first predicaced of them.63 Thirdly, there are those
things that ;nbsome sense lie between individuals and universals.
These are both predicate&‘of oche} things (for example, Callias) and
have other things predicated of them (for example, animal). In this
instance, the example of this third sort of ﬁhingkwogld be the species
”man."ea Accordiﬁg to Aristotle, both arguments (hgi_lgggi) ahd

inquiries (hai skepseis) are primarily concerned with things of this ;

‘third type.é5 The method of finding premisses connected with the problem
proposed involves examining the subject and its definition (hexrismous)

and all of its properties (idia), as weil as all of th® attributes or

consequentsl(hosa hepetai) of the subject:.66 From among these

.consequents, we must distinguish (diaireteon) those that fall within_the
definition (to ti esti) or essence and those which are properties (idia)
or accidents (sumbebékot:a).G7 ‘It is in the consquents or attribukes of

the whole (hold) of the subject, for‘example, those th&t attach to every
man and not just Callias, that give us thé middle terms necessary for

. ; 68 . . '
syllogistic premisses. The trick is.to select the comsequents or

_attributes appropriate to the subject and not to a wider term (animal

e

instead of man, for examﬁlé) or to a subordinate tefm (for -example,
Callias instead of the species man).69 This method éf investigation will
apply to both apodeiétic‘;nd probléﬁatic syllogisms as Qell as to
assg;toric syllogisﬁé.70 The method will be the same whether we are
engaged in philosophy or in any art (techne) or study (mathema).

_After we have gathered ﬁp and considered thg possible relationships of
the attributes of both subject and ﬁredicate in the proposed coﬁclusion

or thesis and arranged these according to the possible order of the

three terms in a syllogism, we will be in a position to refute

35
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(anaskeuadzein) this way (men hodi) and to establish (kataskeuadzein)

that way (gg_ggg;)u7
In discu551ng how the above—described method is superior to the
Platonic method of div151on (diairesis) by genera (ton genon), Arlstotle
observes that syllogilsm proves a proposition by means of a middle
term that is always subordinate to the major térmi- Division, on the
[ »
other hand, takes the universal as the middle téfﬁ§73 Consequently,
division assumes what it ought to demonstfate and hence it can prove
nothing.74 The achievements that the metﬁod of syllogism, properly
- understood, makes ﬁossible are listed by Aristotle in the conﬁext'of
discussing the inadequacy of Plétonic division. They include:
(a) refuting a proposition;
(55. drawing an inference about an.accident or a propérty;
(¢) drawing an inférence about a genus; and P
(d) drawlng an 1nference where a question of fact is
uncertain (and here he reverts to his favoured exagple
of the incommensurability of the diagonal of a square
with its sides).75

These sorts of achievements herald Aristotlefs account of scientific -

reasoning in the Posterior Analytics and provide the basis for Grene's

o

remark that:

We may, therefore, legitimately consider Aristotelian
logic not as the first adumbration of a formal system -
‘but as a discipline enabling the student to acquire
scientific knowledge. 76

. The foregoinge#tmmary of Aristotle's view about how we ordinarily

use syllogistic reasoning and what may be achieved by means of it is

drawn from Book Alpha, Chapters 27 to 31 inclusive of the Prior Analytics.
Tﬁoge sections of his work bring into relief the pedagogical purpose of

logic. As Aristotle states, he aims to portray not only how syllogisms

[}



are produced, and how they can be.reduced o figures already known so

that we may be assured ot their validity, but also how we have the powef
.or ability (dunamis) of disco§ering (heuriskein) syllogisms.77 Although
his article is pfedominantly about the use of dialéctic as discussed in

the Topics, Ryle's remarks about the "gymnastic" purpose of tge dialectical
exercise are equally applicable in this regard to Aristotle's work in Ehe

Prior Analytiés.78 By the time of writing the Topics Aristotle has already

separated several different functions of dialectic, for he contrasts
those who argue or discuss‘(tous‘logous) for the sake of teaching and
learning with those who do so in competition with each other (tois

agonidzomenois) as well as with those who do so for the sake of inquiry

(skegseﬁs).79 What is especially worthy of note about this recognition
of different purposes fo:‘digleétic.is that they all presuppose two

- persons engaged in a public agtivity, in each case absort of dialogﬁe.
This is to be contrasted with another setting where at leastwfwo persons
are ihvolved, but which calls for a "scientific monologue". This occurs
when "the master, disregarding his pupil's beliefs, develops his'argusent
from the;principles proper!to.his séience; and the pupilllistens

80 The magisterial lecture is not within the scope of.

respectfully.”
'.dialeé;ic, but the debate, the discussion and the eristic moot certainly-
~are. |

Frém'even a.cursory examination'of_qhe Topics it is evident that_
‘Aristotle is ¢0ncerned'with giving practical guidance to learners who
themselves ha#e beén égd will be éngaged in a dialectical exercise that
‘has iﬁs roots in ancient Greek intellecﬁual.training long before

Aristotle came along to systematize certain of its key principles.8

This exercise involves two participénts, one of whom chooses to defend
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the affirmative or negative 1limb of“a thesis aﬁd thereby becomes the
"answerer', while his interlocutor is obliged to attack that.position

by posing questions that call for a yes or no answer. The questioner's
aim is to take advantage of his.opponenc's answers to manoeuvre him into
a contradiction of the original thesis, that is, to create an elenchus.
The picture that emerges, of arguers working not from prehisses'to thg
unknogn conclusion, but instead from a known thes’s bacywﬁkds, so.to
speak,ito premisses that either lea& to the thesis propounded or its
contradictory, is consistent with 6ne of the major objectives set for

- himself by Aristotle in his Prior Analytics. Alongside the qdestion of

how arguments may be analyzed into their components and how these may be
formalized, is the equally important purpose of clarifying how

cyllogisms may be discovered. The purpose of discovering ttem, at

P

least at the time when Aristotle was himself active in academic tééching
and engaging in philosaphic debates, and the purpose of logic in general,

was not for learning better how to think for ourselves, but for 'when we

83

are talking and trying to convince one another." From the evidence

of certain passages in the Topics and in. the Prior Analytics,. it

becbm_eé clear that Aristotle conceives of_multipie contexts in daily
conﬁersations where syllogistic>reasoning, including the ébility'to

find syllogisms and"to-impart information by such means, is useful.

Among thése whish gust have béen pfesent in the setting in which he
composed his logi¢al works, there would be the situation 6f the questioner
and tﬁe answerer in the early Academy's type of dialectical éxercise;

the philosophicvdisputation between opponents rélatively equal in terms

of their e;periencé and argumentative prowess; and the discussion between

persons, not for the sake of competitionm, bdt for experiment or‘induiry.

‘
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Bﬁt‘he has prominently in mind when he writes the Prio; Analytics the
gsetting in which a ﬁaster guides a student or disciple through the
contents of a science already erected. The teacher does this, not in
any haphazhrd way, but by means of an organizedrﬁethod of presentation
that depends for its principles*of organizationtén the nature of the
objects which the science studieé as well as the relative generality of
. the terms used to denominate those objects. In systematizing sgch a
procedure, Aristotle has made a large advance beyond ;he So;ratic A
fefﬁtatibn as a methodlfOr "purifying"” the learner;s mind bekore -
leafning.can occur. He also has improv;d on the notion of a mefe
handbook of typical topics and strategies in common Academic debate'f8
With this preliminary skgtch before us, we can turn next to an
elucidation and a critical scrutiny of Aristotle's claim that all
teaching and learning proceed by, and can oﬁly proceed by, a certain
logica; method. Tﬁis‘ﬁethod does not merely rqflect his formal logic
but is a veritable part of logic as he conceives it. 1In this sense, too,
his keen sense of the interrelatedness of seeminglyﬂdispafate human
activities and his passion for penetrating to the bottom of an
explanation has enabled him to advance far'beyéhd-the rather_sha}lov
aims attribﬁced‘by him to such predecessors/as Gorgias. ;His'theories
prefigurg,in é remarkable deéreea at least In scope if not in confent,

those modern researchers who are savants in several fields, such as

Piaget, and who once again see a funiculus between learning and logic.

l
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- Aristotle has various ways of categorizing syllogisms. - Which way

he chooses depends on the purpose he has in mind. The truth-value
of the premisses determines the following fourfold classification
of syllogisms into:" (1) apodeictic, (2) dialectic, (3) rhetorical
(An.Pr. 68P11-14), and (4) eristic or contentious (eristikos).

The last type of syllogism in this list is one which appears to

be based on generally accepted opinions but is not really so

(Top. 100 23—26) The aforementioned classification is not to

be confused with Aristotle's division of syllogism into: (1)
asgertoric, (2) apodeictic, and (3) problematic. Further, on
occasion in the An. Pr. Aristotle distinguishes between ostensive
and hypothetical syllogisms. These are so marked off from each
other because of whether they can be proved with or without the
need for the assumption of a false premiss: see, e.g., 45bg-11,

25027

The order of composition of the various works that together

constitute the Organon (this collective noun first appears during
the sixth century) is a matter of conjecture and dispute and has °
been since early in the present century. It is not clear whether
Aristotle actually wrote the bulk of the An.Pr. before writing the

An.Post. This topic will be disregarded here, as there is no

issue herein that turns on the answer to the problem of the relative
dates of composition. The dispute and the positions taken by various
scholars are summarized in J. L. Stocks, 'The Composition of
Aristotle's Logical Works,"’Classical Quarterly 27 (1933): 114-24.
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Stocks concurs with Solmsen in dating the composition of the An.Pr.
rather late in Aristotle's career and most of the An. Post. rather
early. Such conclusions are based on evidence in the form of

textual cross-references, the contents of one work presupposing

those of another, the comparative styles of different works,

internal references to historical events, and the "philosophical
atmosphere'" of the writing, as this last criterion is explained -

in W. D. Ross, Aristotle's Prior and Posterior Analytics (Oxford:
Clarendon Press, 1949; reprinted 1957) pp. 14-19. Ross took

issue with the Solmsen position in '"The Discovery of the Syllogism,"
Philosophical Review 48 (1939): 251-72. As often pointed out,
Aristotle himself refers to the An.Pr. and An.Post. collectively

by the single title ta analutika and distinguishes them only by
referring to their respective contents. This issue of ''logical"
order versus ''chronological"” order has been said to be of 'mo great fﬁ
importance': William Kneale and Martha Kneale, The Development

of Logic (Oxford:; Clarendon Press, 1962) p. 25. Nevertheless, a
rejuvenated version of the above debate has appeared. For a

recent contribution see Robin Smith, "The Relationship of Aristotle's
Two Analytics,"” Classical Quarterly 32 (1982): 327-35.

H. G. Liddell, R. Scott, and H. S. Jones, A Greek-English Lexicon,

- 9th ed. (Oxford: Clarendon Press, 1940; reprinted 1961), s.v. ¥

sullego’I.
Ross, Aristotle's Prior and Posterior Amalytics, p. 291.

For example, in his introduction to the S. E Aristotle seems to
use sullogismoi in a broad semse, meaning "reasonings":164 23—24
See also Top. 156320-21. e

See Top. 10438 et seq. for a definition of a dialectical proposition.
It can be that which accords with what is held either: (1) by
everyone, (2) by the majority, (3) by all of the wise, or (4) by

the best known of the wise. Later in this chapter the typical
setting of the dialectical exercise is discussed and it is easy

to imagine how two participants must each propound one side of a
proposition drawn from one of the above sources. '

De Int. 1738-24. See also Cat. 235-6. This triad is a traditional’

way “of analyzing Aristotle's standard proposition, but some.
commentators (e.g. D. J. Allan The Philosophy of Aristotle, -2d ed.
[Oxford and London: Oxford University Press paperback, 1970} p. 103,

n. 1) would quibble with this, claiming that the copula would have

been included in the predicate, to Aristotle's way of thinking.

By contrast, in W. D. Ross, Aristotle, 5th ed. (London: Methuen &

Co. Ltd., 1949; reprinted '‘as-a University Paperback, 1964), . 28

it is argued that by the time the An.Pr. was written the copula was
"completely disengaged" from the predicate.

These four ways of representing the relation between S and P are‘
exemplified at: (a) 2521, (b) 24b37-39) (¢) 30P13 and 51P 38, and
(d) 24b26-27, respectively. -



12.

Translators have handled Aristotle's use of the verb huparchein in
different ways. So when Aristotle says at 25215, for instance,

that if oun medeni tom B. EE.A huparchei, Jenkinson prefers to-
render this as "If no B is A,'" while Tredennick, in the Loeb
edition, The Organon: Prior Analytics, trans., Hugh Tredennick
(London: William Heinemann Ltd.; Cambridge, Mass.: Harvard
University Press, 1938), gives us "If A applies to no B."
Warrington, in Prior and Posterior Analytics, trans. and ed.

John Warrington, Everyman's Library (London: Dent, 1964), follows
Jenkinison's practice in general. The choice of translating the
standard categorical proposition by "P belongs to S" rather than
by "S is P" also emphasizes a related and important philosophical
point made by Aristotle. One of the keystones of his system.of
meraphysics is the claim that the verb "to be'" has several distinct
s ..ses or that- things may be said to be in different, yet related,
ways: Phys. 125320-27; Met.T 1003333- 34. The Met., particularly
Book Z, goes deeply into  the implications of the use of the copula.
Arlstotle s whole discussion in the An.Pr. of predication is
transported into this larger philosophical context by his statement
that "to belong to" (huparchein) has as many senses as "to be"
(einai). His account is as follows:

"But we must suppose the verb 'to belong' to have
many meanings as the senses in which 'to be' is used,
and in which the assertion that a thing 'is' may be
said to be true. Take for example -the statement that
there 'is a single science of . contraries. Let A stand

. for 'there being a single science', and B stand " for
things which are contrary to one another. Then A
belongs to B, not in the sense that contraries are the
fact of there being a single science of them, but in
the sense that it is true to say of the contraries that
there is a single science of them" (48b3 10).

S vilarly, Aristdtle reconciles his doctrine- of categories wifh his
preferred locution of "P belongs to S" by saying at 4936-10 that

-such attribution should be understood in as many different senses

as there are categories (hai katégoriai). The relation between ’
Aristotle's use of certain terminology in his logjcal works for

. expressing relationships between classes of things, and between

individuals and classes of things, is as’interesting as it is
complex. Though Owen surmises that the composition of the Organon
antedates Aristotle's work on the generalgscience of to on heéi onm,
and Owen. argues that no such science was envisioned in any of
‘Aristotle's logical works, he does not refer to the above-quoted
passage from the An.Pr. in order to judge what evidentiary value,
if any, it has for Owen's thesis. See G. E. L. Owen, "Logic and

" Metaphysics in° Some Earlier Works of Aristotle,” in Aristotle and

13.

Plato in the Mid-Fourth Century, eds. I. Diring and G. E. L. Owen,
(G8teborg: Almquist & Wiksell, 1957), p. 175.

43826-29

3
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1l4.

15.

16.

17.

s .

G. E. R. Lloyd, Aristotle: The Growth and Structure of His Thought
(Cambridge: Cambridge University Press, 1968), p. 121; Searles,
Logic and Scientific Methods, pp. 62-63. But see Ross, Aristotle's
Prior and Posterior Analytics, p. 29, -here Ross argues that it is
incorrect to see in the relation ''P belongs to S" class inclusion.
Ross thinks it 1s more in keeping with Aristotle's overall theory
of predication, as revealed in both the An.Pr. and other treatises,
to take the relation to.be one of the necessary connection of
attribute to subject and not the inclusion of ome in the other.

This same example is used by Frederick Copleston, S.J., A Hi%torz
of Philosophy, 9 vols. (Westminister, Md.: The Newman Press, 1946-
75; new rev. ed., New York:  Image Books, 1962) 1 (1962): 20-21.
Such use is criticized in G. R. G. Mure, Aristotle (New York:
Oxford University Press, 1932; reprinted with corrections as a
Galaxy Book, 1964) p. 211, n. 3, and in Jan 2Zukasiewicz,
Aristotle's Syllogistic from the Standpoint of Modern Formal Logic,
2d 'ed. enlarged (Oxford: Clarendon Press, 1957) p. 1. This
syllogism can be :.:résented in modern predicate calculus in the
following form: '

(x) (Mx ———> 0x)
(Ix) (Sx & Mx)

(Ix) (Sx & Ox)

Note that at 47P20 et seq. Aristotle produces arguments involving
individuals (Aristomeries and Miccalus) in the context of showing how
some argument patterns resemble syllogisms but really are not.

Kngéle and Kneale, The Development of Logic, pp. llO—ll;,Encycigpedia‘
of Philosophy, s.v. '"Logic, History of" (Sub-section on aneient logic),
by C-es¥aw Lejewski. '

R.R. Bolgar, The Classical Heritage and Its Beneficiaries (Cémbridge:
Cambridge University Press, 1954), p. 161, where Bolgar discusses
the advent of, and adoption into common use of, the so-called

logica nova ‘(i.e. the Top., including the S.E. and the two Analytics).

This part of the Aristotelian corpus complemented the already .
available "old logic," which included the Cat., De Int. and the
commentaries thereon of Boethius ‘and Porphyry. This process of
rediscovery occurred in the first. half of the twelfth century.
Bolgar's remarks at p. 162 indicate the enormous impact of the
Organon during the remainder of the Middle Ages:

"It seems likely, however, that the great speculative

systems of Scholasticism could not have been construc-

ted, nor conversely could they have been criticised,

without” an intimate knowledge of the syllogism. It

seems also- likely that without the new Aristotle the ‘
zeal for definitions and deductions which by the end’
of the twelfth century invaded every branch. of
knowledge would never have appeared.”

-



18.

19.

20.

21.

22.

23.

24,

See also Gordon Leff, Paris and Oxford Universities in the Thirteenth

and Fourteenth Centuries: An Institutional and Intellectual History
(New York: Joln Wiley & Sons, Inc., 1968) pp. 127-37. Leff

describes how Aristotle's logic effectively displaced the trivium

in the curriculum of the arts facultles of the leading medieval

univer31ties.

24b18-22

E.g., kukasiewicz, Aristotle's Syllogistic, pp. 2-3 and 20-21,
holds.that the typical Aristotelian syllogism shoul’ read as an
nplication having the conjunction of the premisses the antecedent

and the conclusion as the consequent. Thus, the syllogism in
Barbara ought .to be.denoted as [(P a S) & (Ma 8) —>P a S.]

_ The alternative would be to see the conclu51on as 'an inference from

two premisses using the word "therefore" ‘as the sign of inference.
Zukasiewicz bases his characterization, not on any example given

in the An.Pr. (for Aristotle neglects to give any example of a
sylloglsm fully fleshed out in the An.Pr. ), but on certain examples
found in the An.Post. There is some dlSagreement with Lukasiew1cz
on this; see, e.g., e., Thomas F. Smiley, "What is a Syllogism?"
Journal of Philosophical Logic 2 (1973): 136-54.

2503537 A ]

~

In G. E. L. Owen, "The Platonism of Aristotle,” 1965 Dawes Hicks

‘Lecture in Philosophy to the British Academy reprinted in Articles

on Aristotle: . Science, eds. Jonathan Barnes et al. (London:

" Duckworth, 1975) p. 33, n. 14, this claim is cited as an example

of Aristotle's inclination to use a "favoured case" in explaining

- some important expressions and then to apply that expression-gener-

ally. This ééute observation by Owen is useful in another context,
for, as we shall see, the first figure syllogism in- Barbara becomes
just such a favoured case for scientific demonstration.

s .
Aristotle appears to useé the term schéma in ‘the An.Pr. first at
26b27 when he is discussing the structure of sylloglsms containing
a particular conclusion, either affirmative or negative. He uses
protasis invariably for "premiss" and it is early introduced in
this role at 24216. It contrasts with sumperasma (conclusion) or,
alternatively, apédosis (conmsequent). ~ Aristotle is primarily
interested in its use as it relates to the. former of these two

'possible contrasts.

26221-22; 28313—14'

So-called because of the aforementldned medieval system of aides-
de—mem01re. ;

The valid moods that Arlstotle descrlbes in the An.Pr. are the
following:
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(a) First figure —-- PaM, Mg §—>r a2t .
PeM, MaS—>»Pe S
PaM, MiS—2?F ¢
Pe™M, MiS—»p - ¢

(b) Second figure — Me?P, MaS—>»?P e S
Mag?P, Me S—/»P e §
Me P, M{ S§S—3P ¢ S
Mg?P, Mo §—>»? S

(¢) Third figure -—- PaM SaM~—>>P 1S
PeM, SaM—>»P oS
PiM, SaM—>P 15§

. PaM, S iag—>P 1 S\

PoM SaM—>P oS
PeM, §SiM—>P oS

1
26. E.g.: J. L. Ackrill, Aristotle the Philosopher (Oxford University

Press, 1981) p. 86.
{

27. TYor the infinitive '"to convert', Aristotle uses antistrephein:\
2586, Aristotle develops a theory of the conversion of syllogisms
as well as that concerning the conversion of premisses. The meaning
of svllogism conversion is set forth in Book Beta, 59b1-3. Aristotle
distinguishes contradictory from contrarv conversion at 59Pg-11.
The contradictorv converse of "P belongs to every S" is "P does
not belong tc everv S" and the contrarv converse is "P belongs
to no S." On the various different uses of the notion of conversion,
Ross, Aristotle's Prior and. Posterior Amalvtics, p. 293 contains a
useful summary. }

28. 25238-10
29, 2535-§

30. 25810-12

~

N

31. 25212-13. See Searles, Logic and Scientific Methods, pp. 115-16.

32. Aristotle did not coin, nor does he use, the terms 'subzltera” andc-.
"superaltern' to describe the relations of universal to particular
propositions of the same qualitv. He assumes that each miversal
statement entails its su’ "ltern in De Int., or this Is how iz is
described in Kneale and :mneale, The Development of Logic, p. 5
Iresumably thev are referring to Aristotle's <discussion in
Chapters 7 and 8 of that short treatise.

Oy

»

33. The remarks in the immediately preceding note apfiv as well T tnis
' "assumption" on Aristotle's part. ' :

34. It should.be recognized that, although not emplioving themw eXiress.¥
in the An.Pr., Aristotle ig aware cf the rules cf ot .
a. affirmative ctroposiiion mav te

. for example, the terms of a uniye



35.

36.

37.
38.

39.

40.

41.

42.

43.

44.

45,

(3
m

O

- general conclusion, of course, is that all imperfect svliogisms are

changed from P a S to yield it
Not-P e S. "Se 5105-10 and De
awareness of such inference.

equivaleh:s in ¢
. 19930-3c for evidence

24b22-24

Aristotle first proves the validity of Camestres »v conversion o
Celarent at 2789-12. He savs in an immediately scu.ceecing passage,
27212-14, that he could also have used reductiones ad impossibiie
(to adunaton agontas) to prove both Camestres and Cesare. His

completed by means of the first figure: 29230-31.

An example of proof per impossibile is given bv Aristotle atv 41827
et seq., where the desired conclusion -is "The diagonal of a square

is incommensurable with the sides

28P15-21

28822-24 .

On the topic of exposition see further Ross, Prior and Posterior
Analytics, p. 32; Kneale and Kneale, The Development of Lagic,
pp. 77-78; and kukasiewicz, Aristotle's Syllogistic, pp. 59-67.
This methdd of proof is wvital to the validation of the two modal
syllogisms denoted as OP o M, O0S a M—>»[OP o0 S, and OM a P,
OMo S—> [P .0 S at 30%6-14.

2622-8

-

Ackrill, Aristotle the Philosopher, pp. 89-90; Ross, Aristotle,

. p. 35. :

Ackrill, Aristotle the Philosopher, p. 91.

Encyclopedia of Philosqphy, s.v. "Logic, History of"; Ackrili,
Aristotle the Philosopher, p. 83; %ukasiewicz, Aristotle's

- Syllogistic, pp. 47-51.

See note 16 above.

Fog:necessity; see 26b29—30a14; for contingencv, see 29337-39 anc
32719-21. The relationship of possibility and contingencv, some-
times as svnonymous and other times as contrasting terms, is
complex. See, e.g.,the remarks in J.L. Ackrill, Aristotle’s

. Caregories and De Interpretariome (Oxford: Cilarendon Press, 1963)

p. 149.
Azl _q
- De Iaz. 21%38-22733

This crocecure oc

inclusive. |
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{neale and Kneale, The Development cf Logic, p. 87; Ross, Prior
rior Analvtics, p. 298,

. [
An. Post. T9717-3%2

= )
An. Post. TII:-=lE

L. 2.: Ross, Aristotle, p. 20. There is explicit suppor:t for this
- - - < ’!; < . . : - . .
"‘¥u in Mer. D 10035°2-3, where Aristotle states: ‘\

"aAnd the arcempts of some of those wnc discuss the ,
terms on which+zruth should be accepted, are due to-

a want of training in logic; for thev should know
these things aiready when thev come to a special
svudv, and not de inguiring into rhem while thev

Te listening tc lectures on iz.' '

e & -gaag_-g/ - o R s .
S.E. 1B3738-18410; tramslaction bv E. S. Forster, On Sophistical
Refutations, Leodb {lassical Librarv (London: Wwilliam Heinemann
_cd.: Cambridge, Mass.: Harvard University Press, 19535).

In the Topics.Aristotie introduces his creatise with.the statement

an overarching purpcse. He aims o discover a method (methoden)

ov which the learner can reason f{rom generallwv accepted cpinions

endcxa: about anv problem (problematos) se: Sefore him.

~ELA A . . . . . . . ; .

-2 2I=ZIs: on the wav aristotle describes how o seduce sullcgismoi o
e . . . . . . - . LY P
"arguments,’ ia ir t sense) zo svlidgistic form, see Book

s
Alpna, Chapter I of the An.?Pr.

0
¥,
’J
Qa.
(L))
n

- - s N e " [T} T - a1 '
Fcr zhe use 2f the terms 'learner’ ancé ''we' see 5071-4.
The significance oI such. cerxzinclcgy as ''the probiem propesed’ for

fow 1t 1llustrafles the setzing 1n which Aristatle wrote nis logical
wcrks will become eviden: .later in this chapter when the ancientc
dlalectical exercise 1s discussed.
s gl

Py

’

i
t
[

v
2]
[0
m
(8]

)

a .



46339-"3

46b3 et seq.

b
46726-29
Marjorie Grene, A Portrait of Aristotle {London: “he Universityv cif
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in Articles on Aristotle: 1. Science, eds. Jonathan Barnes et al.
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Ryle, "Dialectic in the Academy,” pp. 44-35; EZrnst Xapp, 'Svllicgistic,”
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(goncon: Duckworth, 1973) p. 40.

T

ialectic in the Academy," p. 45: Zranst Kapp, Greek Foundations

R}'le N
of Traditiomal Mog ¢ (New ‘ﬁ*n Columhia University Press, 1942}
=. 12. The zerm "elenchus' was well entrenched before Aristotle

wrcte the Toglcs. It has twc senses: a wider one I1n which it means
examining a,person about a statemenr he has made bv guestiocning hip
citing further statements that explicate and establish
the zruth or falsitv of the or-g.nal statement; and a narrower sense,
- o)

in which it is ecuivalent o cross-—examinatica or refutation. See
Richard Robinson, "Elenchu s,',in The Philosophy of Sccrates: A
Collectzeon of Critical Essavs, ed. Gregory Vlastos (Gardem Citv,
N.Y.: DJoubleday 5 Company, Inc., anchor Books, 1971, p. 78.

Robinson nctes” interestinglv that passage inm Plato's Sophist,

) ‘ et man ——
22C8E-Z30E, where Plato has the EZleatic Stranger divide education
inTo twe sorzs. - The first Is an adponitery kind and the second ’



is the process of elenchus. Of the two, elenchus is represented
as the better. and smoother sort. It involves showing a man that
what he is saving is inconsistent with other opinions he holds.

Out of this process he is "'purified" in his notions and is only
thus in a position to learn. The physician-patient analogy is
emploved bw Plato to give a point to this purification process.

It is with such : background of thesis and reductiones ad absurdum
in mind, that Aristotle compiled his Topics and S.E., which seem to
presuppose a great variety of stock theses and well-worn ruts of

ar gumentation.

¥napp, Greek Foundations, p. 19.

This characterization of the Topics and the S.E. as embodying a
handbook or manual that owe their common genesis to the sort of
disputations that Aristotle would have witnessed and participated

in during his period in the Academv can be found iIn both Rvle,
"Dialectic in the Academv,”’ p. 40 and Owen, "The Platonism of
Aristotle,” p. 15. The latter article contains an iliuminating
argument about Aristotle's logic being bred of the discussions in .
the Acade~, so t..at some of the root ideas of -he doctrines of

the categories and the svllogism were probably developed by
Aristotle before Plato's death. This charting of the gradual
evolution of Aristotle's ideas on logic and scientific procedure
repairs a vast gap in Jaeger's thesis. For him, the growth of logic
was autonomous and owed litzle if anything to Aristotle's. early
period when he was purportedly subject to the influence of Platonism.



CHAPTER III

THE ACCOUNT IN THE POSTERIOR ANALYTICS —

OF TEACHING AND LEARNING

1. Introduction to this chapter

With this chapter, we shall be fully launched on our eiposition
of ﬂow Aristotle conceives of the activities of a te;cher imparting
ksowledge and 'of a pupil learniﬁg it.  We have a;readf‘gainéd some idea
fromlstudyihg é;her parts of Aristotle's contribution to logic that

there is evidence of syllogism playing a central role in the teacher's. .

task. In the Postérior Analytics Aristotle addgeéses tﬁis topic
directly. His line of reasoning in that treatise is pre—éminently
concerned with—now the apodeictic syilogism becomes thg means by which
all of uévare led to scientific knowledge about thiﬂgs in this world.
Since theuefhod is highly organized according to criteria of generality
~in principles, expertise in specialized and autonomous branches of
knowledge, and the ordered and studied exposition of what is known, we
should not be surﬁrised that scientific knowlzage is not, for Aristbtle,

& .

jusf scﬁething we can learn for ourselves'through the general ruck of
experience; for experience is' a poér teacher, or rather, no teacher at
all. The best'form'of learning involves a teacher, who has already
achieved a sophisticated level of understanding in his squect, guiding
the student through demonstrations towards conclusionslfhzt are, in some

sense, foreordained.

The exposition of the Posterior Analytics demands close atter on,

for it is one treatise by Aristotle that has been judged to exhibit the

-

best, or the worst, features of its author's stvle. It dgpends on ome's
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view. Anscombe simply denounces Book A of this treatisJ as Aristotle's
&§

"worst book."-l Barnes, on the other hand, holds that the whole work

is "on any account, one of the most brilliant, original, and .

influential works in the history of philosophy."2 Again, as was the

case in the previous chapter, where the Prior Analytics was at the

focus of our discussion, such disparate views should pique our curiosity
and set in motion our own reading, so that we may see what value there

lies in the treatise. Even if parts of it are 5g opaque aSs Anscombe

suggests, the Posterior Amalytics for better or‘wo:se had uqdeniably

a large influence on the pr;ctice of subsequent SCientifié investigation
and, we may suppose, subsequent science teaching.? Even as later authors
began the process of breaking away from certaiQ‘Aristotelian tenets in‘ ' //
respect of‘scientifié méthod, they felt compelied to pay due‘defgfence

to Aristotle by presentiﬁg ch;&r new theoriés as essentially presupposed

by hinﬁ‘ For example, Qe may look at Roger Bacon's Qggg_ﬂélgg,.written

PN

in the thirteenth century: - v v N

¢

What Aristotle says therefore to the effect that the

demonstration is a syllogism that makes us know, is

to be understood if the experience of it accompanies

the demonstration, and it is not to be understood of

the bare demonstratxon.“
When medieval'teachers dealt with gemeral subjects such as the explana-
tion of change, or particular subjects such as cosmologg,‘meteorology,
mecﬁanics; chemistry or biology, they took as their beginning Ariscotélian.
theory in relation to each one of these subjeéts.5 Gradually, by
observation, experiﬁeptation and the abplication of mathematical and
quantitative methods, the Aristotelian system became outmoded. .

We shall see that the motif of Aristotle's account of scientific

demonstration is introduced at the very beginning of the Posterior



Anaiztics, like a strong, resonant theme tnat will be the suoject of
variation, modulation ano recapitulation throughout the work. To pursue
this symphonic simile further, we may justifiably question whether the
treatment of the theme does not meander a bit and whether a satisfactory
resolution is reached by the end of the Posterior.Analytics. Indeed,

s

we may be more inclined to wonder if this work is not itself aporetic

rather than apodeictic, and, unlike a good symphonic composition,
and to that extent unsatisfying, if it has not left us with a host of
unanswered QUestions. The presentation of Aristotle's material is

ceftainly not so elegant as in the Prior Anaiytics.

In the expoeition that follows, Book A, chapters 1 to 6 inclusive
will be summarized with a liberal amount of paraphrase thrown in; this
part of his argument is especially "knotty" and "tight. "§ The purpose of
examining this part carefully will be to raise first of all any
difficulties that there might be in grasping the main lines of Aristotle sk
argument which he limns in these initial chapters and secondly, to
npp1§ to those sections any relevant general philosophic doctrines that
Aristotle‘oevelops,elsewhere in his writings. Thirdly, this part will
;reoresent an attempt'to extract and bring into full view some‘tncit .
assnmptions which underlie Aristotle's enterprise. |

__The'discussion‘in this chapter will bevdivided into twofmain
parts.. The first deals with the nature of scientific knowledge and the
conditions necessary for.its'attainment, the organization of such
knCJledge into the appropriate demonetrative sciences so that it may be
readtly acquired by the student, the causes of error and ignorance, and
how the process of demonstration is an ai& and accessory in the search

for definitions. These topics are covered in Book A and a sizeable part
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of Book B. The second majof part of this chapter concentrates on how

definiti&ns and first principles are acquired. This occuples, in the

t

Posterior Ana;y;icg, the latter part of Book™B.

Once Aristotle's views on the above:topics are set forth, and
some time-honoured and intriguing issues‘relating Aristotle's acﬁount
to the mainstream of educational philosophy have been discussed, the
scene will be set for Chapter Six herein; in which a full-écale critical
examination of hig views and programme wili be conducted from the
standpoin£ qf educational theory.

As in the case 6f our dealing with Aristotle's formal logic, the
Oxford translatiog will be the principal source of'terminolqu and

extracts from the Posterior Analytics.7 The translator in this instance

is Mure. There is an important'recent‘cranslation, with extensive notes
and commentary, by Barnes in the Clarendon Aristotle SeriesL8 The Loeb
Claésical Library ediﬁion is by Tredennick and the Everyman's Library
edition is by Warringtbn.g Ref?rences maéz in the text of, and notes

foilowing, this chapter simply to line, column'and page will be to the

Posterior Analytics.‘

8 |

2. The nature and use of demonstration in teaching and learning

scientific knowledge

There are two matters that $hould initiailfbbe reiterated and
eﬁphasized in order-to set the tome of this‘part. W; concluded the“
expository section of Chapter Two herein with a symbolic notacionithat‘
- makes .cléar the form ofvthe apodeictic'syllogism as develqpéd by
Aristotle. It may be written as DP a ‘.‘i, OMa s—>»P a 5'1‘0'. (

The two premisses are each universal affirmative propositions, and so

is the conclusion. All three constituent propositions are necessary, as



shown by the modal operator "3 ', rather than assertorié or problematic.
As related in the previous chapter, we have als§ tried to show that a
pedagogical setting was in the foreground of Aristotle's Qision whén he
developed his system of valid inference.12 He is‘not interested in
deécribing and symbolically representing the '"laws of thought," as if

he were engaged on a study of.how we think rather than how we communicate
with one another, but sees the use of his logic primarily in the context
of two persons participating in a public activity. The participants are
perhaps arguing with various purposes and with different rewards at
stake, depending on the type of argument, orvt;ey might be engaging in

a special form of question and answer exercise with stringent rules on
what the contestants can do while trying to‘;efute each qcher. Or the

" two parties might be a master guidiﬁg a student from one or a greater

" aumber of better—known propositions to-one that is leSs-known.l3 That
is, these propositions are better or léss known as judged from the
standpoint of the student.

With this background firmly fixed, we may now approach the opening

of the Posterior Analytics and Aristotle's sweeping (and somewhat

paradoxical) generalization. His overarching concern is with the
conveyance and acquisition of knowledge. It is crucial to his enterprise

how he initially frames this topic.l He asserts that:

All teaching ]didaskalia] and learning [matheésis]
that involves the use of reason [dianoetike] proceeds 14

' from pre-existent [prouparchouses] knowledge [gnoseos].

This is Tredemnick's translation. Although the matter of variances in
translation will genétally not burden us, it is useful to compare other

English versions of this key passage. Mure is less litera} than

"

Tredennick and turns "teaching and learning" into "instruction given or

\
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received;" Barnes feadé "intellectual" for dianoetike and places it as
an adjective modifying learning, but not teaching. He, unlike Tredennick,
dogs not render dianoeétike into English in the form of a subordinate
clause that is ambiguéus in its operation as an adjectival clause. Is
it meant to modify only learning or both teaching and learning? Mure,

for some obscure reason, translates dianoetike as ''by way of argume: ..’
It becomes, in his veosion, an adverbial ;hrase rather than aﬁ adjective
or subordinate clause, .. it too is ambiguous about whether it is Qeant
to extend over toth teaching and learning.ls The\original Greek term,
diancetikos, as used by Aristotle andfoacb;_primarily has to do with
thinking, cont;zplatiﬁg or conceiving; prima %acie, it has little'to
do with ai‘guing.l6 Perhaps Mure in this instance is anticipating some
of the anﬁples that Aristotle will go on to adduce in support of his

_dpening proposition. As will be seen-below; Aristotle appeals to our

knowledge of‘the different sorts of arguments (forkwhich he uses both

logoi and sullogismoi) as well as of the different arts and sciences for
illustration and justification. Mure seems so influenced by some of |
these examples, namely the enumerated sorts of syllogism or deductive
>reasoning, that he gives quite a miéleading interpretation of Aristotle's
starting poin;. A second possib{i explanation is that Mure sees in
dianogtiké some echo of Plato's use of dianoia, by whicﬁ he on occasion
means something like discourse in the soul, or the discursive thinking
that underlies all reasoning. This would be a rather abstrusé

derivation in this instance though and wguld not be obvious to the réaaép

approaching Aristotle's work without a prior grounding in Plato. 1In

5
~

either event, Mure's translation is tendentious.

All three aforementioned translators agree that ''pre-existent" or



"already existing" is the praper English translation of prouparchouses,

which term connotes something that either has gone before (in the past
perfect tense) or that was existing (in the progressive aspect of the
verb) when the event being talked about occured.

The foregoing discussion, in which we have attempted to pin down
what ‘Aristotle means by le.rning dianoetiké, is not just pyrotechnics
.about how a Greek phrase may be .transmuted when we seek to express it
in English. We are not just trying to meke heavy weather of it becaose
it is part of Ariétotle's first statement-rn his treatise. Just as
epistemé is not simply translatable by knowledge; but means scientific
knowledge in ;hich various attendant conditions have been satisfied, so
might we expect learning or.coﬁing to know to bear a similar "strong"”
sense in Aristotle's phi;osophyr His use of dianoétik? would, on this
view, be an important instance tending to support soch an interpretftion.

We should note that Aristotle does not begin the Posterior analytics

with a procedure common to other treatises composed bv him on sciemtific
17 . . -
subjects. He does not engage on a quasi-historical survey of what
previous thinkers or the run of men have thought about the topic
proposed, and then, after reciting these and -the defects discernible-in
them, make a fresh start himself. There are no competing theories of
either the method of demonstration or of teaching with which he has to
deal either as an historian of philosophy or as the originator of an

alternative theory to those of his predecessors. At "best, he mentions.

obliquely his teacher, Plato, in the second half of Book A 1. Instead

following hls usual procedure, he delves straight into his subject.
q .

‘To this extent, the description he applies to his original and
\% *
unprecedented work on formal logic at the conclusion of the Sophistical -

i
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Refutations also applies to his theory of "materia%" logic, as Ross
calls it, and the systematic enterprise of‘teaching.18 The Socratic
predilection for elenchus and the Platonic use of diairesis might be
supposed to be the bases of some of Aristotlé's work, but they fall so
short of being systematic procedures that are érounded on a theory of‘-
demonstration that they hardly qualify as the germs of Aristotle's

comprehensive analysis.

Aristotle's opening statemen. in the Posterior Analytics is cast

as a conclusion' that He immediately attempts to justify by canvassing
different situations and.forming an induction. He‘giveé two pairs of
examples and one further isolated examplé by whichitd confifm the truth
of his statement: First, he says that all tﬁe mathematical sciéhces.and
every other art afe acquired in this way.19 He evidently means that
stu&ents learn mathematics in this way, not that matﬁemétical‘diSCOVeries,
such as that of the'Pythagorean theorem back‘in the mists‘of antiquity,
are'thde so. Aristotle often distinguishes between the spheres of art
or skill (techn&) and of séience or ugderstanding\(egistEmE or alterna-
tive Greek nouns meaning something like our "kﬁowledge").zo The former
'has>to do with. how things come about or are produced (e.g.,. the medical
doctor:is'intérested in curiﬁg patients of diseasesg, and Hence medicine
isrén art or technique). The.latter has to AO with what Aristotle calls
to on (which Barmes translates by the bhrase“"wh;t is the case" and
occasionally is trénslated'by'pthers as "being"). It involves a knowledge
of the nature of things in a fundamental sense and supplies the |
theoretical and genefal princip1e§$whichvthe professor of an art or

skill afawé from in order to go about his business.(e.g., the doctor

would have to be familiar with some at least of the principles of physics,



whiéh, in Aristotelian terms, 1is the study of the forms and explanations of
change in nature). Owing to the diffgrent statuS‘accbrded by Aristotle

.to mere skill and to complete anu accurate knowledge, it is impossible

to read his aépeal ﬁo the méthods of learning_the‘"arts and sciences"

as other than an appeal to two different types of things. They share

one featﬁre though: Aristotle thinks that they are both taught and

iearned by means of previously existiné\knowledge.

The secoqd pair of examples is made up of arguments (logoi), both
syllogistic_and ﬂnductive (epagogos). He says that both types prqduce
or effect (poiountai) teaching through what we have leafned dr under—
stood.21 In thé‘case of sullogismos (which Barnes p}efefs to translate
as "deductive argument," ;nd by which Tfedennick thinks Aris;otle'means
"dialectic," as opposed to science and rhetorié), the effectivenes; of
such argument depends on what an audience or opponent isbﬁrgpared ta ‘
grant or accept as the argumenﬁ's premiéses.22 This presumption of a
second,participant as a factor in detérmining how an argumeht prbceeds

is part and parcel of the no;{on of dialectic and therefore at the root

of the origins of logic. It relates back to the sétting in which

Aristotle developszhis formal sysﬁem of inference iﬁ the Pfior Analytics
as well as hié‘more loosely organized‘handbook for the Studenﬁ debater,
the Togics.z3 Those premisses, gained in the form of either assumptions
or Foncessions, are the basis on which the conclusion will eveﬁtually |
be drawn and learning wﬁl be achieved. The inductive tyr. of argument

is used to prové the universal (katholou), what is to be taught and

learned, through the particular (kath' hekaston) being clear (delon) to o

mind.24' . -

Finally, Aristotle suggests the example of rhetorical arguments

.



(rhetorikoi), gﬁich'persuades bv means of :hings already knc: InoTnie

“r

case what are alreadv known are examples (paradeigmata), which mav bde

used inductivelyv, or enthymemes, which mav be used deductive.y like
premisses in syllogism, to‘produco conviction. \

Having recited the foregoing five things #p an effort to prove bv
example that all ineellectual learning presupﬁoses some kind of
knowledge already attained by the learmer (and it should be noted that

a different sort of existing knqwlbdge is pre5upposed, depending on the

type of science, art or. argument), Arlshotle proceeds next to state in

some things. it 1s necessary that they be asaumed Befpreﬁand wand ,se cond,,,
for other thlngs it us nece«sary to understand what it is, that is being
said(EQ_legomenon). .For yet other things, both ways of understanding
are necessafy. So, for example} the learner must first know something
is affirmed o;-denied (about what that thing is — we must not forget
that Aristotle thinks that all knowledge .is stateabie in propositions
that yield a subject—prediéate analysis). The secoad way is exemplified
by knowledge of the triangle, Zor the learner must first know that it

e . . . ..y 28 Lt ' :
signifies "this" (hoti todi semainei). Moreover, with respect to the
i —

unit (monad), Aristotle thinks it is necessary that the learnmer know
beforehand both what the thing said about the unit signifies and that

cing phiey 29
the*unit is (to use Aristotle's own way of expressing this). Some

- o -

.

commentatorsyhave seen in these fifst few concrete'instanees of subjects}
of knowledge, the tfiangle and the uait, both drawn from mathematics,

a significant clue as to the id:ﬁl'model of a demonstrative science fer
Aristotle. The controver~y that surrpends such an .issue will not detain

'

" us here,'theugh Barnes's table showing the number of examples in the
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knows what he is learr.ng; _-: -here is a second sense in which he dces
not know it. The learnc:. .. xnowing the major premiss of a demonstra-
zion alreadv potenrially knows the concliusion that Is derivable from

-he coniunction of that major with a =inor premiss which has the ziddle
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this oft-repeated locution in the Postericr Analvtics is Aristotle's

contention that merely by grasping a-syvllogism we understand (epistametha)

/

. 46 .. . . .
sozething. whether a svlilogism has been grasped by a student will

4

resumab.y be tested by whether he has understood it. t will then be

up to the teacher to devise the test of understanding, for example,
bv rearranging the propositions and having the student put them into a
significant crder, and not fust a jumble.

sristotle turns next o lav down the requirements of what he calls

-

. . . . . - 7 . .
demon_trative knowledge {apodeiktike episteme). This is the sort of

rnowledge that can de disclosed by demonstration, provided that what

crecedes the drawing of the conclusion is :apable of rendering the

N

Zesired result. Demonstrative koowledge requires (or ''must proceed

o1

from,” in Tredennick's translation) premisses made up of propositions

¥hich are marxed by the following characteristifs. They =ust be:

"ir true (aiethon); - . -
2% primary or primitive (protdn); o
3} immediate (ameson); : '

‘L) betzer known than (gnoripoterdn) the conclusicn (sumperasmatos);
5) prior to (proteron) the conclusion; and . '

&7  causative or explanatcry of (aition) the :onclv.xsion.v"‘8

it
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ristics are necessary for demonstration tc be

achieved; though Jeduction that does not lead tc knowledge =av take place

SRR . . L . LS . e . :
without a1l ©f thez being present. Aristotle discusses each necessary

.

v, chough thev are in g sense interrelated. This

COTCITLon i1nglividuas

ciscussion takes up the dulk of 3ooxk A I. In his explanatien in that

chapter, he does not distinguish between whether. the six criteria are

apply only o axicms (the ultimate and primizive propositions

-
N

N

frox= which a conclusion zan be said to be cderived), or whether they are
2150 =meant =0 apply to propositions that serve as premisses immediately

leading zc the Srawing of a particular conclusion. The sixth feature
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enumerated above, the requirement of explanatory force, recalls the first

'

£

. ~.. . ‘~ ' : 'b
criterion for knowledge simpliciter mentioned bv Aristotle at 71 lZ.ﬁ
Cause or explanation (aitia) plays an important role throughout
Aristotle's attempts to account for natural and -artificial objects and

our knowledge about them. Attention should be paid to his treatment:of

this term in the philosophical lexicon that is contained in Metaphysics

N -
-

Tredennick uses the -traditional adjective "causative' iz
relation to the sixth criterion. This is not as good as Barnmes's use
of "explanatory" in the same.context, but both are %o be preferred to
] . " : ;0 - O & ‘ 1"
Mure's clause, ''which is fwrtner related to them as effect 0 cause.
This is a palpable instance of overtranslation. In our understanding
how the premisses in a demonstration Zust incliude an account that explain
the "why'' of our subject, the language of "cause and effect” is liable

to mislead. It would be a signal and unfortunate zmistake to fcist on

Aristotle’s- account an interpretation based on a philosophical notion

that gained currency long after Aristotle was active and that suggests.

- o

a metaphysical dispute with which his philosophy is untrammelled.

use of ai:ia‘shﬁuld poYeld Sé exani;ed through tinted spectacles. Otherﬁise
:he point of Aristotle's'afgument‘about :he"neceséary content of demon-.
straiive»pfe:isses will be’distbr:éd. The idea of understanding or
knowledge as being ipextri;ébly involved with the abilizy to give a

-

relevant and accufa:e explanation when cailed upon is a subtle drctrine
that suffpses Arigtotlels wﬁfk.‘”i: is safest not :q‘approach ;£ with
any‘prgconceptions based on a zisleading'::anslagion, |

Further importén:.:echniéél(:erﬁiﬁdlogf is incr§duced by Aristotle

- when he turns t6 an explication of each of the necessary features of

demonstrative premisses. One of the basic pairs of opposites that runs
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throughout his epistemology involves that which is prior in nature
(tei phusei) as against that which is prior in relation to use (pros
h§mas\.51 Corresopnding to this distinction is that by which something

that is more knowable (gnorimoteron) in nature is different from that

which is zore knowable by us. Particulars, or those things which are

not predicable of something else, are prior and =ore xnowable in nature
o B .52 o

and hence prior and more xnowable simplicizer. As Barmes translates

a, - . , - s
7274-5, Aristotle states that the upshot of thls

e
n
"

What is zost universal [ta katholou zalista’® is
furthest away [aor*otato and the part‘cu’ars
are nearest Le gutat

. . ¢ '
¥ : . P . . . O
Aristotle returns to the issue of how demonstration }s achieved By
pointing out how It may be begun. What is required are appropriate

(oikeios) :irst‘p:inciplés (archgi). A fi&ét principi. ;s the sare ﬁhing
és a primafy or pri:itive (érﬁios) premiss (gfotﬁsis).sa - In discussing
the.notion of primafy premisses Afistotle disfingﬁishes between ;xio:s
ard theséé. An axiom (axiGma) musﬁ be graspéd_b? a»leérnér iﬁ order for
'hiﬁ.'o learn anything .(ton hotioun). 3 By'coﬁtrasc, Ariétotle'méaﬁgAbf‘.

¥

a thesis (:hesis) that which is an @ﬂnédiate (ameson) deductive

(sullogistike) principle (arche), but which need not be grasped (echein)

- 56 ‘ o ‘
for sameone to learn something. The context ‘of Aristotle's discussion,

in which he indicates the grounds of the distinction between an axiom
and a thesis, is crucial to our understanding of the pedagogic purpose

ofﬂde;oﬁstration. If a teacher were interested merely in illuscréting_

cb‘his charges how tc argue on either side of a question posed, for the

purposé let us say of strengthenipg their skills in using argument, then

; . ; . I .. . . .
it might be useful to assume a proposition without regard to its.truth

" value.  This would be a thesis, and the ensuing exercise would, in

v
3

LI
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" Aristotle's language, be pr\perly classifiable as dialektike, since the

“proposition.that serves as the starting point assumes (lambanein) one

part of a contradiction (antiphasis) indifferently (hopoteronoun) .

A demonstration is a different sort of teaching altogether, with a

different kind of starting point and a different kind of conclusion.

If scientific knowledge, which depends on premisses'that satisfy the
\

conditions set down by Aristotle, has a ''strong' sense, in so far as
. anything less is nqt\knowledge in the strict sense of the word, then

anything short of demonstration will not conduce to learning in a

-

correspondingly strong sense.
Aristotle goes further and divides theses into two tvpes: the
hypothesis (hupothesis) and the definition (horismos). By hypothesis

he means a thesis that assumes somethisg eithep is (to einai ti) or-is

- 57 . ,
not .(me einai ti). Definition does not make such -an assumprion;

Joa.

. S i .
rather, it concerns_whag scmething, e.g. a unit, is and not whether there

is a unit. * Aristotle’s theory of definition will be elaborated later

) : < b 5
in the Posterior Amalytics, notably at 90 4 et-seq.

The notion that there are degrees éf-knowability‘réceives further
treatment from Aristotle. He argues, beginniﬁg.at‘TZaZS, as. follows.
He first asgumes that one's be;iév;ng (gisteuein)'oé knowing (eidenai) a
fact (EEQSEE) consists in grasping (echein) a svllogism that is in the
‘nature of a denonstiatioﬁ, and éhis can only'ge so when the preﬁisses
are true. Ffrom this he concludes that the learner mﬁst ﬁecessar;ly know
the primary premisses (ta prota) beforehand better than (mallon) the
conclusion.S? 'At this point Aristotle:engages in some sort of
circular reinforcement éf)his argume£F by saying:that,.ih Barnes's

translation:
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For a thing always belongs better to that thing
because of which it belongs -- e. % that because
of which we love 1s better loved. 0

This attémpted justificationurings strangely on our ears. It gives us a
principle of wide, and somewhat dark, import. It seems that Aristotle
is trying to show that if a learne; grasps a 6emonstrandu;§ D (letting
this capitél letter stand for the sentence frame OP a S), then the
fearner'will understand the premisses leading to D better than D itself.
What does it mean to say’that some things are not just better kndwn, but
by their éature are mdré knowable, than other things?62 Iz is worth
noting that in the Cateéofies Aristotle argues gﬁat those branches of
knowledge (e;g. grammar) by which a person is\described,as knowledgeable
(e.g. grammatical) ﬁhémselves ar. classifiable under the category of
quality (poion), and not of relation (2595453).63 Moreover, in a
preceding passage in the Categories, he states expressly that qUalicies

. - 64
admit of being more or less (to mallon kai to hettonm). He also contends

that grammatical knowledge (grammtik®) can be possessed by different
persons in varving degrees. This raises the interesting result that one
and the same person may know perfectly well scmething such as that which

may be denoted by EJP a S, and yet know even better a oremlss, say

a S aky, that is part of the proof from which OOP a Slg%xlows. Aristotle
goes further than this and maintains that not only will the lea;ner in
such a case grasp the first principles of a SCienée as inherently zore
knowable, but he will also believe (pisteuein) in those principles mofe
than he will in the conélusion.65 This. kind of argumentation, wherein
'tAe criterion of belief is’conjpiged with dhe"concept of knowledge has
held an attrac;ion.for philoséphers dowr: the égéé. ‘

_Aristorle takes up and considers various arguments that might be

v
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“brought against the notion of a system of primary axio;s that is the
xeystone of his account of demonstratioﬁ. The éirst sort of objection

is ‘that this kind of scientific knowledge, dependent on pfiob and better
known and stronger held premisses, leads to an infinite_(ageifon) regress,
and hence that knowledge ic impossible.67 If the learnmer believes and
xnows that D has such a premiss as (P x M, then there must{be some ﬁajor
premiss concerning the term P, in turn, that must be prior to P x M

and better kho;n by the learner. The process would then continue indef-

initely backwards so that there is no premiss which is itself not a D.
Aristotle handles this skeptical argument in much the same fashion that
he tries in the Metaphysics to refute the claim that the causes of

L - . . . 68 . .
things may be an infinite series. The process of demonstratiomn, he
' . -

savs, cannot continue ad infinitum because ot all knowledge is

ey

demonstrative. He thus denies the skeptic's premiss that all knowledge
. N . |\~’—
is acquired by the learner in the same way. The learner, accozding to
Aristotle; knows some immediate (ameson) categorical propositions; that
: P T : " . . . : . . \69
is, they are unmlddled. That this is necessary is evident (gnaneron).
Aris;otle's second response to the imputation of an infinite regress
is that there is a first principle (archeé) of knowledge that enables the
. — ' 70 . :
learner to recognize (gnoridzein) definitions (horous). what is this
so-called first principle of knowledge? Much later in the Posterior
Analxtics'it is placed in apposition to the thing which Ariscotle calls
: o o . .71 : .
nous, and appears to be identified with it. The nature of nous is a
pit that has been much quarried by Aristotelian commentators. We shall
leave it aside for the time being, though we might note taat the Greek
term has been variously translated in the above-cited passage.as

"comprehension'" ‘larmes), "intuition" (Tredennick), ''rational intuition"

N

69



(Mure), and "intuitive reason" (both Ross and.Warringcon).

' The argument from what ié necessary and the a;gumenc’from zhe first
principle of knowledge converge at this point, - -a. e thev both depénd
on Aristotle's thesis that some knowledge is nc: -moastrable and cannot
be learned. Neither argument is really an argument in that it shows

the fallacy of fhe infiﬁite regress as abplied to demonstration. The
sképtic migﬁt entirelv enlist our sympathy if he were to rejoin o.

Anistotle that the possibility that there is a first principle of
0 e .

RS2

knowledge is5 no more likely than that there is no such thing. 1In
Aristotle's defence, it should be pointed out that his theory should be
considered as a whole, and his claim that some knowledge is non-

. . . . - ,/ ’
demonstrable may just rest on the evidence that learning does in rfact /

occur and this bv itself undercuts the skeptic's position. Aristotle/

~

concerned with how we learn different tvpes of things, and
ent of different sciences may differ, although the method
learning each science may be the same. =e¢ is not bothered undulw

>

about any doﬁbt er; whether we can ever be-said torlearn. To an
important degree, funaamgﬁﬁal,Queries about the axioms, upon'thch the
possipility of leaming depends, are throughout Book A of tRe Poscefior
énalytics pos:pohed'to Book B for consideration. Thoée axidﬁs-are not
learned through demoqstfation{ bur thev are acquired- by other means.
The.neﬁt objection to his view, and again one that is anticipated
bv Aristotle himself, is.that fherévcan be demonstration of eve}yéhing

(panton), since the demonstration mav be circular (kuklGi) or reciprocal

e 72 . . .
(allelon). Aristotle meets this objection by arguing that, if
demonstration were circular, then some.propositions would be both prior-

to and posterior to the same other propositions. This is logically ‘

L ' P e
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impossible, although Aristotle thinks it may be said to happen when we
say that one proposition is prior to another simpliciter, while the
. former appears to us posterior to the latter. This is his argument

that the same thing may be viewed from different angles, and the resul-

~

tant different aspects may be expressed in language by our using
T . 73 " .
different "senses'" of the same term. It may appear so in this

instance because the latter is to us more familijar. ‘
. o

- At the end of Book A 3, Aristotle raises two furthergﬁrgum;nts

i
v ’

,against the preceding objection, both of which are designed to show

74
that there car be no demonstration of everything. The second

argument 1is particularlyicurious because it uses the notion that all

«

propogitions subject to circular demonstration must.be convertible,

so that O P x S€—>[JS x P. "As Aristotle himself shows in the Prior

Analvtics, conversion will' be <impossible .where one of the propositions
e 4 e
Ay

of which the syllogism is composed will be'undemonstratqd (anapodéiktou);

and circular and reciprocal demonstrations can only 'be achieved' where

o

. _ " . . 75 :
conversion among all of the terms is possible. - He argues that such

convertible terms rarely occur together in demonstrations.

Béok A 4 of the Posterior Analyticsicontains an expansion of -
Aristo;le's position that démonétration, and therefore ali'learning,
iﬁvgriably involve deduction from propositions that are necessary. This
modﬁlvcriterion harkens back to the second criterion laid down at 7lblOp
Book A 6 carries this_afgument forward. In both of these chapters
Aristotle commits himself to ﬁhe view that, since that of which we have
knqwledge simpliciter cannot be otherwise, what is knownfﬁy demonstration
must.be necessary (anagkaio.).

In .discussing .. : must _.mpos¢ zhe premisses of a demonstration

71
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Aristotle first examines three different sorts of attributes, as they
may be applied to subjects. Aristotle does not actually call them
aﬁtributes; this is thé gloss that is employed by both Mure and
Tredennick. These attributés are:

(1) true in every instance of its subject (ti to kata pantos);

(2) essential or beldnging per se the subject (huparchei ti to
‘kath' hauto); and

(3) universal (ti to katholou),77

The first is exemplified by the predicate "animal", which is true of .

every man at every time and place. If something is a man, it will

. 7 '
always be true to say that he is an animal. 8 The second of the above

"r

triad is what "belongs fo something in itself," such as line to triangle
and point to line; it is also said to be so if what it belongs to itself
belongs in the statement or formula (logos)‘that makes clear what it is

(i esti).79 For example, straighﬁ (éuthu) belongs to line (gramme)
Em——— S

1/and_so does curved (gerigheres).so Thezthirdmis a combination of the

Kr

. G RN
preceding two, for it is both that which égiongs in every instance of its

W

subject and is true of itself or égsential.sl (The premisses of a
demonstration.will be necessarily true in each of these aspects, or’
stated another way, the attribute or predicate which is stated to belong‘
to the’subject must be universally and primarily applicable in the sensé y
'defined by Aristotle in Raok A 4 at 73°26-74%2.82

This account of unive“*';i;y énd primitiveness as hallmarks of
che terms in demon  a2tive premisses is further filled out by Aristotie's_
account to how our p:ocedure may go wrong. It'i§ a mistake ta try to . <
provevsomeﬁhing which is not universal and.primitive.83 This may happen,

for example, when a particular is the subject and there is no universal

higher than (anGteron) it; or when there is such a higher universal but

///'\
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it does not distinguish between particulars of different sorts for our ] -

purposes; or when that which is to be démonst:ated’is,pa;tJOf a larger

w .

whole. -.In the last case, the demonstration will not be true universally.

K

and primarily.8 -

’ : .o L . .
Aristotle claim% that, the necessary first principles involve

essential or. per se predications asrdefinediin Book A 5. UWe‘must always

’

ask, "Des the predicate belong to the SUbJECt g”a Subgpét or.qua. . .

propert ?”85‘ The predlcate "has 1nter10r angles- q & o the sum of o
perty x:‘u‘ '?

b

- two right angles," belongs to ‘the trlangle\g trlangle and not jUSt T

: _ 6 : F
qua isosceles tr1angLe.8 Constraéted wlth these are acc1dental l¥‘ o ity

\ .‘r: N

- ! i ‘ . . . ¥ ,.A‘ Pl
(sumbeb&kota) predications, which ateﬁnot-necessary, suchjas Saylng;Op; =

-

a triangle that it is isosceles or bronze.87ﬁiAristotle triés o olinéhv‘

o : S
this point by presenting certain sorts'oﬁ_eVidence in itgtfa06hr.€ He : o ;
-says first that objections to purported demonstrations will be in the °

form of a challenge as to whether something is'neeessary, because . the ) . %
L . . . 88 > P . RN

situation may be otherwise. Secondly, the’'srarting point in a- RN
demonstration cannot be just what ‘is generally aécepted, but it must he’

prlmarlly true of the genus or klnd (genos) about whlch the- demonstratlon

89 . . . .
is belng made. On this note of show1ng how demonstrathn must involve
. e

premisses 1n Wthh one term belongs to the other necessarlly and the

y‘ ../.-

middle term applles necessarlly to the maJor and the minor term'appliesv L

"1; -
necessarily to the mlddle and to know the why or wherefore or reason -7
(dioti) of sOmethlng ds to ‘know 1t thf%ugh dts cause or explanatlon'
— v
(aitia), Arastotle coﬁcludes BooknA é and hLS account 1n th“ Tifstrsixf) T s
chapters,of the Posterior*Analytics of the»neceSSary and Si _Lcientgv:
: 90 . X R .
condltlons of demonstratlon. L Ll » i
The remalnﬁhg parts of Book A treat a varlety of 1nc )
7

a K . . L - ) R ,:/' g;?‘
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.of each sc? ‘ence cannot “themseIves be demornstrated,

','stating that it is common only "analogically." 'The selﬁ-suffigiency of

the specialized, sciences is thereby not compromised.?

Arlstotle s part at. 76 26~28 ’ﬁg-=}

quesTions that arise Ul

N SOOI

He summar:izes tne nree e

theTe - .l
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(SR ot $ Tt
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. The Jnler.oil LRILLS CLI L - Lt
demonstral.on Lr UESOenI L ano Wnal
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shecliic, il geneTral & DTIw o slllon . .enlyg
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an JUNET SClenle LnEeTE e G0 eXNCZepDllon I. 1nhlz whenl he sllenlw =
B &
subordinare To anciner, as Cptics. 1s ¢ xelmerTy, .hgs cthernscondlusions
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inc.ude the Iollow.ng. Che Drﬂocs;--:h= -sec 1o &
- . ’ v . . R

2 i
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appropriate or proper o the science in. jueszion.

N

. *

il

&
s

'principles., In each cawd thev are assumed (lambanetal) for each science’

A!L

AArlstotle 1s careful to qualify the notion of a commoti panc1ple/bv -

g,

Into‘his éccount, dlsp3551onate and methadlcal £o1 the most part,

' ‘«"@
there creeps 1nto Book A 9 -the - follow1ng 51gn of tentatlveness on
. Sy co

It is hard to beﬂsure whether one knows or not; for
.it is hard to be sure whether one's knowledge is -based
on the basic truths [archaﬂ approprlate to each

. attribute to each attribute.-— the ‘differentia of .
7. ‘trie knowledge. A ' :
" Notwithstanding the virtues pf certainty and'a sublime organization ‘that-
T S - o N o

"a properly conducted demomstration offers to us, mughythinking and

- . - . e Ck R .
. . .. . . (o B . L .
. - N A - B . Co.
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wiscéom . and the sophon iwise man; m the Metaphvs:icy 3

There may seem o be a circularity in all this, for how can one learn

4 . H '
enough in a scienge-to De an eXpery thout it first being decided what

v . T . v
. 4 N Q) . . . « - - - ~ . : P
,.ébﬁu :ne%altunate principles at the foundation of that science. Aristotle

woulo prooaolv ive the zyme Klnd of answer. uO tﬁls problem as he
g
N »

"would to the question about how a, Ehronlmos (he who is w1se in practlcal

r‘/~

matters as opposed to he who is wise in the theoretlcal Seleﬁ&es) is

v

possible in our ethical experience. This conjecture that the first

or principles would best be selected'by the episteémonos is stimulated in
i . . : , . ] ] =
part by Aristotle's .discussion at 7% 6, which is summarized in due

" : : ) . . gL ’i":
~cgprse below. : : .

N . - . -
~

b
Beginning at 76 23 there is a murky passage that 1n1t1ally relates

~

L

the dlfference between a hypothe51s or a postulate and some tRird thlng,
‘ﬁ‘ o+ . O
which both Barnes and’Ross take to be axioms (for these satlsfy the .
, e i

descrlptlon of belng both necessary in themselves fdi" h uto f and are
e &y ‘ Y “

o ‘~thought [dox ! £o be necessary)S Arlstotle then goes of to claim,

‘>for demoqstg | n llke sylloglsm, is concerned PO
w1th EXﬁﬁxnal dt - wlth 1nternal dlscourse [ ton '
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‘that: e . . o R

From‘chié”baésage, the ideaiemérges that in $ome sense ‘the leatner's

(demonsffatio% iévsurely’carried oﬁﬁthrouéﬁ
i - - MRS o -

E te%ﬁ?ing

- *
S
.
[
~CT
TOD L. w070 Tmel lG o e w Tl Se Tuolel LoV, YISl Tl LWares
r
. ear ot ¢ s e eoCher .0 TInd QN LD Whal o wavy the teadner -a

Drosent o i learner unproved, and onlv o assumed, propesLIlans. Suchoan
. _ .\

assumplLon 1§ an avporhesis, |0 the student accepts Or belleves 1T,

Dyt Lt Is an assumprion LI the student elther has nc orinicn doxa!

abour what 1s said in :she o~roposition or hclds nc opinion about ... The
remark abcut demonsir:z

ted after our attempts

Aristotle’'s notion of demonstration rests upon a "public' activity,

AR

specificallv in a classroom. Barnes and Ross have each tried to

e Y.
5 3

rehabilitate this origiﬁai interpretation from any damage that the abcwe

passage may tend to do to it. The key is thatA;eaching¥§ﬁd learning

(and, a fortiori, demonstration) are concerned with truth, “‘and in this .

 ;hey differ from other types of discussion. In the Topics Aristotle notes

iz . S e e

. . _» for those who teach or learn an&?fhose'who”bom;
pete with one,another have not the same aimg*and.the
aim of the latter differs from that of those who | %
discuss for the sake of inquiry; for he who is a

Towe learning: must always state that he thinks, since -

no one even attemptS'tOQ%each a lie; on the other
hand, when men are compé¥ing wi?h one another, the

questions must by some mearis or other appedr to-be
.producing some effect, while the answerer must appear
“to be unaffected.’’ ’ S o

v S ) ° K ’

> s

. .

beliefﬁ}&hd-hié-espressions.of-xhem are important in order for the
. 2 R . . . - s K
B 2 ’

Y - ; .. . ‘ . »
K

- athieve its proper effect in the learner's soul. The

_g '

e

"external" discourse,- but

sotf, - oe)

. .\ ~ -’}"u ' 8 . o . o '
Sas only ‘become successful when, in some sense, the .eagner's.
v ‘ N ) - .' . a:\',/ D . e . ,, X

. oo ' . kS
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15 ogenuInelv Lnoassent o wnat has been proves Thddncrion of
LsCouUTse WILTALn the soul 1s a hilgnlv metaphirical .arqg referring o .
sczething Lire this This peculiar ireew notion %5 referred o above at
Page 33
- oo . L. . . ) . : . .
In Book A .1 Aristotle discusses the Tunction of axioms which, it N
' , . - . : . . , ,,98
Turns out, arv used not oniv.in demonstration but in dialectic as well.
N
L o e e — 99
He notes how dialeczic proceeds bv the method of gquestioning (erota).
Dialectic is not a science for this -eason. It is alsg Aot a science ‘
Y
; L C - . LD 100
because it is not limited to any on: ‘v of objects. (tinos \henos).

] . E
. " . CaN
. . . - ' : . . L. - :
A demonstration in any science will consist of premisses.peculiar’to
- »

]

‘the science in question. Dialectic, by comparison, 'is promiscuous in

its seleetion of premisses by‘which.to proceed. This general point

oy
leads fo Arlstotle s conclusirn that:

There is a limit then, to the questioms whlch we §

‘may put to each man of science [epist@monos]; nor is o
each man of science bound to answer all inquiries on
each several subject, bug only iych as fall within

" the defined field of hi¥jown science . . . One should

therefore not discuss geometry among those who are
not geometers, for in such company an unsound

“é; . argument will pass unnoticed. - This is correspondi%gly
» true in the other ‘sciences. E

.

_:

TRy of an erogetic sylloglsm has troubled Barnes. He does

*

oL «w\)' ™ :
e learner's freedom .to raise questions that are:demonstra—
]

. " - N ) B . : :
tive premisses rearranged in interrogatory form is consistent with 'a

- .o g ' o - e

istot. ; 102 :

Aristotle's use of demonstration as the model for teaching.”™ "~ Barnes'
. NN ! 2 . ' . .

supposition that all Aristotelian teaching will be in the form of a. : -

o

_lecture ex cathedra will be examined in Chapter Six.

Arlstotle dlstlnguishes between know1ng the £act (to hOdl) of ':

iV

somethlng and know1ng the reason (to- d10t1) for it because the latter

b e B 103
depends on know1ng the- prlmary (Eroton) explanatlon (altlon)
Ry A

s
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ivilogisz mav be used tc prove the explanation in the Iollowing example

: . , _.a. »
giwven bv Aristotle and starting at 78 3l:g)

5--
Being near belongs to planets
Not twinkling belongs to being near
P Not twinkling belongs to planets.
Y t
g ~This is- the correct order of exposition, because it is, according :o

, . .
4 " . h i . . : 2 s 3 ™
Arisiotle, the nearness of the planets that scientifically explains whv
NN w .

~ 8 - - . . . .
- ggey do not twinkle. This is, in Ackrlll's felicitous phrase, a
. " o 106 : ‘ .
syllogism of the :hecause'. If we reverse the order of the premisses,

we still obtain a valid deduction, but one that does not have explanatory

force.  We might arrange the premisses thus:
N Not twinkling belongs to planets
- Being near belongs to not twinkling
. Being near belongs to planets.

@

This is, in Ackrill's words, a syllogism of the "that'". It does not

©

prove that the blanets are near because they do ngt twinklei that will
. ] L : :

A [t o

. T S
be part of proving the explanation rather than the fact.* Inorder to

aCHieve demonéfration; the teacher must first be4equipped with the
knqwledge qf-&hat are the’:eai explanations of things, and not j&sg - . . ‘ 4
‘what Afiscotie would call thg fact of the conclusion. .

! This distinéﬁion:betweeh knowledggiof the reason of, or -

7 SR S
explanation for, the fact and knowledge of the fact is &rucial, because
. ‘ N

"grasp [theorin] of a reasoned conéiusion is the primary condition of
: : L

“knowledge."*° For this purpose, the syllogism in the.first figure,
% ) e : . - fa;%'
denominated by lhter tradition as Barbara, is the most~3cientific

06

(epistEmonikoé).l Book A l4~gi§es'four reasons justifying this

Tad

"conclu#ion. ' The primary one is ‘that it is onl¥y through the argument

~ pattern, E]P aM, OMaS—>P a S, that the explanation of the ) »
conclusion is proved and displayed in universal affirmative,propoéitidns%ojzm

'@tsf'A'%,«

o

s ) . . o N ‘ R
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Book A, chapters 16 to 18, contain a discussion of the possible

causes of error and ignorance. Chapters 9 to 22’cnncern whether there

can be an infinite series of attributes extending upuards (ano) from
‘ '

» . .
some primary subject (e.g. man is biped, biped is animal, animal is

something else and so forth) or, alternac}yely; whether there can be an

‘infinite series of subjeets extending downwards (kato) from some

fixed attribute (e.g. animal is predicated of man, man of Callias,
" | ‘ ' 108"

Callias of something else that is part of the essence, and so on).
Also, Aristotle asks whether there can be an infinite number of inter—
mediate terms between che.foregoing two extremes. He argues that if

there can be neither an infinite series extending either upwards or

downwards as understood above, then ;Qere cannot be an infinite number .

4 '

of intermediate terms either.lo9 In Chapter .22 he makes ‘the significant

_point that where the predicates-:state the ésséntes}(tin estin) of the
: h N e

subjects there must be a limit on the number of predicates. qgﬁherwiée,ﬁ
definition would be impossibre.llo He states again in this context the

difference bet@een'essential predication and agcidehtal predication.
In fact, onlyAessential“pfedication turns\ (éé-we might.expect,
5 -9

v -

given Aristotle 8 propensity for reduction in thls way) to be. E;edlcatlong

simpliciter, while accidental predicatlon is only prﬁaicaE1on in a

5 "
™ 111 <
qualified sense. It is by essentialfﬁkedicatign;npat demonstrations
' 112 - A ’ Y » !
are conducted.% The subject and predi%ate are sq tied together in
essential predicatlon that: \ . s
. Pred1cates which- 31gn1fy substance [8u51a] 51gn1fy
‘that*the subject is identical with the pggdlcate .
rleth a species of the predicate.11%" K
" In thisf@énse, essential predicates are cqpvertlble w1th thelr sub3ects.~
‘e’w o . ' Lo . -s; .

g2
B By§éontra§t adéidental predlcates cannot be predicated of one anothe

P

i

w

-
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’ R . 4
(e.g. a gquality or a quality.)ll

As there is a limit to ghe series of predicates that can be applied
e o ‘

e

to aAsubject, Aristotle infers from this that there must be some‘term
which 'is not predicated-ofvanythlng‘prior'to it (the individual
substance;ﬁsuch as Callias) as well as somelterm of which no prior
C term is predicated (the highest genu’s).ll5 Therefore? the‘answef to \
all.three questions posed §n>Chapter.20 is.in the negative.
Chapter‘22 also revealg\how demonstration is concerned with -

essential attributes of things or, literally, 'demonstration is of what

-

belongs to the things in themselves [apodeixis esti ton hosa huparchei
kath' hauta tois pragmasin]."ll6 This leads once more to Aristotle's

repeated conclusion that not everything that is known is demonstrable,

- ::“q

nor ‘can there be a demonstration‘of~an infinite.seris§:

117 , ¢ -~ : s g 2 "
two terms. ~ He tries to show two sortwf JuStlflC'a_ oy,

oﬁ mindﬁgs by een

conclusionSﬂ first, by way of ' prlnc1ples that agpl

way is’ translated by Ross s scrupulous paraphrase.
When an essentlal attribute applies in common. to two dlﬂgebg&t' -
rsuhjeCts, this is so because the middle terms'belong to‘the séﬁe/genus | _@yl”f'
E and_'-t-he pre‘r'nisﬂses'are derived from the ;am_e.mnediate 'prenisses. Wiy is
"blsfthelgist of BookyA 23. |

Atistotle ‘argues that universal (katholou) demonstration is superior

S

2.
N

17‘
Y Ty . : B : ' ' :
_to particular (kata meros).demonstration. ‘He? is not in Book A 24 dealing
‘with}scientific{demonstfgtion, because he has already, in his definition
> b Ea : R
. L < ey
“of that sort of demonstnatlon, stated that it 1s concerned with ﬁg” /
- o s A : .

unlversalaand parti@ular‘proﬁ081tions and notigiﬁh singular propositions.

B 3 o ,_,ﬂ

_‘Ka_g!' -

L

i His example of ' cultured Coriscus at 852 25‘should.be understood with

Y R ‘ i o~

S R DU : . T L
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" of demonstration to reach the reasoned fact or explanation, and the

oy

Y

il
this distinction in mind. He gives two arguments to refute the cldim
that universal demonstration is inferior as a source of knowledge. He
argues that the person who knows the universal has more knowledge than

119

the person who knows only the particular. In all, he gives seven

arguments in Chapter 24 in support of his position; each of the seven
e : -

is constructed on his ideas about the nature of scientific demonstration,

the intelligibility and imperishability of genera and species, the use

a-

r" v

proximity of demonstrative premisses to first princ1pleg‘i He contends

that the best argument for showing that universal demonstration is
more authorltative (kurioteras) is that the learner who knows that the

attribute, '"the sum of its interior angles equals the sum of two right
angles," belongs to the genus, triangle, also knows, in a different

sense, that the same attrlbute will belong to an isosceles triangle.
v

‘This latter proposition is grasped potentially (dunamei) evens if the

-

_leﬁiner haSJnever come® acro%s an isosceles triangle. A learner, on the

w'fh

other hand who has knowledge only of~%He latter proposition will have

no knowledge of the unlversal propo51ti0n, either potentially or -
aetuall&;;zo | |

In Book A 250Aristotle is concerned with showing that afflrmatlve
demopstration 1§“Buperior to negetive demonstration. By parity of

\

~ reasoning, both affirmative and negative demonstratdion are shown to be

121

superior to demonstration by reductio ad impossibile. This is covered:

R
i

"“+in Chapter 26. In Chapter 27 Aristotle shows how itf is possible to rank
";;ﬁhe.sciences in accordance with whether they attain knowledge both of

the fact and of the reasoned fact, or of one of these only, and also in

accordancé with the objects of the science. 122 _ C .
. . ;o g C L " L L o . o
s |
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The wunity of a science dependé on its being concerned with a single
. R

. - ' - 123 :
kind (genos) or class (sugkeitai) of object. These objects are the
|

species (the primery elements of the kind) and the essentiai atcributes
, of the kind. |
In Book A 29 Aristotle illustrates how it is possrbleito have more
than one demonstration of the same conclusion. 'This may be accomplished
by selecting a different middle term from the same series. Since
syllogism is concerned with what ;s necessiry or usual, Aristotle argues
o that there can be scientific demonstration‘of‘chance conjunctions
(a' gggbcuchéS).l2a
In an important diSCUSSlon in Book A 31, Aristotle attempts to show

that scientific knowledge (eglstasthai) cannot be acquired through

. . s = = 125 : : . .
perceptlon>(gl' aistheseos). =~ Perception does not give us a universal, .
but it only is of a particular thing at a particular time and place. - .

- Universals are not percelved but are recognized (gnGridzein) in the.
prdtess of gaining scientific knowledge. - With the recognition f the .
uriiversal comes a knowledge of the explanation (ait‘ia).l_z6 Perception

of the particular does not involve any recognition of the_explanation,'

so knowledge of the universal is clearly superior.  This discuééion”in
N y
Chapter 31 foreshadows the account Aristotle w1ll give 1nw€$mzlast i

chapter of &@m B. ' / ' SR

ey

R S
. Aristotle rext considers the question of whether als

\\//an have the same first. pr1nc1ples (archam) In Book A 32 he gives a . -

variety of arguments to show that this: cj vot'be so. )

In Book A 33 Arlstotle contrasts sc1entif1c knowledge with opinion
(doxa) and with the ObJeCt of oplnlon. The difference 1n@each case
lleﬁaagaln,ln the fact that»scientlflc knowle&ge is of thezuniversal.ahd

; . v ; . B .
/ . ) S ’ . I3
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is stateable in necessary propositions. Opinion is, like.knowledge
simpliciter; concerned with what can be stated to‘be true or falee,

but it embraces those things which could possibl;'be otherwise than .what
tﬁég are;127‘ Something can be the object of both opinion and knowledge.w
at the same time, but if the middle term is apprehended in the same“way‘
as a de%inition echieved chrough demonstration, this will be a mark of
knowledge. An oplnlon will merely involve seeing those attributes as
tpue.(e.g. animal” of "man”) rather than as essential. Opinion,

unlike knowledge, é%y also be false. A log1cal conclu51on that.

Aristotle derives from his discussion is tnat the same person cennot have

) . 2
both knowledge and opinion about the same object at tle same time.lhg T

Book A 34 is composed‘of a very brief discussion about
difference between scientific knowledge and quick wit (agchi HTa

The latter is defined as "a faculty of hitting upon the middle term

129

instantaneousiy.” The phrase translated as "

instantaneously,"

askeptoi chrqnoi literally means "in an imperceptible time."  As an R o

example, Ar ktotle gives the follow1ng premlss—palr

ngits bright side being towards its source of light) belongs\ N \
fo M (lighted from the sun) . _ " ‘

M (Lighted from the sun) belongs to S (the moon).

2

The conclnsion is in the form of P x § or "Its bright side being nowérds
its source of lignt belongs.to the moon." ‘The_gigiglon expienation‘of
this con;lusion lies in the middle term, M. The quick-witted man will
appear to g{asp the major and minor terms end_imnediately relete tnem: ’
by spotting the proper‘expianation. ;I“ a passege infthewNicoméchean.'
. - ' i ’ . - =
Ethics Aristotle contrasts quickness of wit with delibereﬁion. ‘He

describes the former as a sort of shrewd guessing.

i




In Book B of the Poéﬁeriqr AnalYtics Aristotle is concerned with

three.chief problems: 'firsc; heQ demonétration, as he has ouciined it
in Book A, is related to definition; second, how his doctrine of taﬁses
or exﬁlanation may be applied to the'diScovefy‘of definitions; and
fieally, how we grasp the first principlesthat are appropriate to each

science and that serve as the starting points of all demonstration.

His treatment of the first two topics will be summarized in the remainder

¢

~of this part; the third topic will be the subject of_the next.aﬁd final "

ot

. $
. Ve 2 n‘Q) . -
_part of this chapter.

. Aristotle's programme'in Book B is, as was that in Book A,
coancted with teaching and learning at the forefront of the discussion.

"WequEﬁld again be careful to see Aristot%e's philosophiiing in -the

context of how a teacher may lay out for presentation to a learner the

pos
K

scientific prbpositiéns that have been won by research. . Whén he speaks,

as we shall shortly see, of demonstration as an gid to definition, he

- .has -in mind a rather complex notion of the interrelatedness of these two
: e
processes. Deflﬂitlon is dlsclosed in the demonstratlve premlsses, and

)

correspondlngly, in putting together our demonstratlon for the

edificatioh of students, we are led to tie together the appropriate

“terms. in the most meaningful way131 . ‘ l

Aristotle.commenees Book B 1 with his description‘of the fdur’types

&

of questions that we .cai ask in our preparation to teach. Each qﬁ?stion
: : a : . Pt
corFesponds to what is, for Aristotle, a different sort of knowle&ge

Ty .

about the thing. These types.are: " a

. &D) whether the connection of an attrlbute w1th the thlnsﬁgb
s a fact (to, hotl), :

(2) what is the reason for the connection (to dioti); -

(3)4'whetheréfhe thlng exists (ei esti); and ? : L

o



. o 132
(4) ° what is the nature of the thing (ti esti).

On Tredennick's suggestion these four ﬂuestions mav be compressed into

the following form:

(1) Does P belong to S?
(2) Why does P belong to §?
(3) Does S exist?

' 1
(4) What is (the definition of) S? 33
Arlskotle s discussion in Book B 2 1s stlmulated prlmarllv bv

the latter two of the above questions. The hunt for the middle term

that can explain the subject is the proper sphere of anvone who wishes

to know.about science. Aristotle goes furthter and conflates the question

\_\,

.discovered and how the methods of. demotrStration and definition bear on
this.

. Y
"

He raises a host of arguments r:Futjng the claim that definition
end demonstration are the same.

That o define and to demonstrate are
'differggf’procedures is ;hown'by Aristotlefs érgument that not -everything
‘thatvc;n Ee‘demonst;ated can be defined; hor'can éVeryﬁhing definable

‘be demonstfated.135 The puip@se of a definition is to disclose or

. - make clear (d€loi) what a thing is, in the sense ¢ eveallnngts

‘

fibit or pro@e that

essence, while the purpose of demonstration is ti§ o

[

squething. is or is not true ‘of something.else”through the use of'a middle

136

-

term.

definition as involving a petitio principii.

-

because in the defrnltlon the subject and predlcate will be convertlble,

and hence .the m&ddle term will ‘be co~extensive With both the major anc»

B

&

137

v

In Book B 4 Aristotle fégar&s the attempt to demonstrate'a .

Tﬁis isJunaVoidable

L
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“% somelhing'that hAs'anwessence.other than*ltself.142 '.éggi ‘,‘.ﬁ PR

minor terms. As bath premisses then state the essence of the cubject,

so will the conclusion. The example Aristotle gives involves the terms
_ . .

"man'" and "two-footed animal." The conclusion proving the esserce of

man will depend on premisses that aliready state such essence, since

middle term will be co-extensive with the majorf The conclusion in
. <
respect of man's bipedalism. w1ll not therefcre have been proved

‘

Aristotle con51ders ‘the Platonlc method of division as a candldate

for finding definitions, and’in Book B S he sets forth the arguments

: : 138 -
why tHis method is inadequate for spcﬂ7a purpose. In partic

it is not s method (ho& ) of dednction (sullogidzetai), since tuere

e

is no logical nece351ty involVed %ﬂ:pa551ng from one proposition to

r‘i

another.139 He returns 'to such a.method in Book B 13 and 14, where he

.

‘finds'some virtue in it, for he points out how it may be used to help

establish a definition, providing;certain rules aPe observed in its

employment.

In Book B 8 Aristotle embarks on a positive discussion of the
AN

role of demonstration in discovering essences. Arlstotle nalfes it

4 plain that, in order fcr an inquiry to begin about what a thing is, we

. 140
must flrst know that it is. He glves several examples of segrching

~T’ N xw

for an explanatlon for the purpose of show1ng what sylloglsm or~€1 "
: . g

' ‘wa
demonstration does. It will not reveal the essence of somethlng 1n

the'conclusion and thereby prove that essence, but rather the syllogism

» . T . N

Lo . . ' ' . o .
' or demonstratlon w1ll disclose the: essence. by showing it as the middle

2 £

e " term in the’ premlsses. In this sense, ‘it is" through (dia) gyllogism'

A
¢

. ‘ - 141

;_or demonstratlon that the essence becomes clear to us (delon ment01)

% ' > 'l}(

Demonstratlon w1ll 1ndeed be necessary in order to show: the essence of“‘

- AN : P
w : , SR

- "

&

)
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First principles do not have an explanation 0qtside themselves
that can cerve as a middle term in reveal ing some essence; they are
immediate (ameson) and both what they are and that they exist have to

’ 143 ) o . ‘.
be assumed. This relates to Aristotle's discussion at the start

of thé Posterior Analytics about the mathematician's assumptions about

14 . L .
the unit. 4 To conclude, a demonsdratlon succeeds in disclosing or
raking clear the essence cf something without actually demonstrating
this in the conclusion. But it must be remembered that only some kinds

of essence are capable of being made clear in this way. Q;istotleisays

~

t

in Book B 9 that immediate essences, i.e. firét principles, cannot be ..

.shown or exhibited by'demonstratiéh.'. N
The several kinds of definitién that Aristotle analyzes in Book B
10 can be summarized as followsi

(1) a statement or account (logos) of the meaning
. (semainei) of the rame or word (onoma);

(2) a form of words or formula (logos) exhibiting ' .
. the cause or explanation of a thing's existence; .
and , . S - :

(3) a definition of immediate terms (amesdi horismoi)
positing (anapodeiktos} of essential nature
(ti esti).t® -

As a pfelude'to his discussion ¢f how the knowlédge of ar
jexplaﬁation is one with the knowledge of the thing explaihed, Aristotle.

_gives a brief account of his doctrine of the four kinds cf cause or

146

explanation in Pook B 11. These kinds are: the essential cause,

: ‘ N : » - N N * .
the material cause (understood in this context as "an antecedent which
necessitates ‘a consequent"), the efficient cause, and the final cause.

Aristotle says that all of these are exhibited or revealed (deiknuntai)

“ 147

through the middle term. and he goes on to "illustrate how this is so.
The impoftance of ‘Book B 13 lies in i;s‘description of, and

nraoramme for. how we should hunt or search (thETEUEiﬁ) for those P

2

87



things which are predicated in (kat€goroumena) what a thing is (ti esti)

This is the process of collecting the essential attributes of the kind
in question thq&,do not extend beyond the genus (e.g. "oddness" belongs
tolche number 3,7bu£ it also~be16ngs to other things grouped under the
genus "numbefh). The essence of a tﬁing will be found when the point

- described in the following quotation is feéched:

It is-such'attributes which we have to select, up

to the exact point at which they are severally of

wider extent than the subject but collectively

coextensive with it; for this synthesis must be

.the substance [ousia] of the thing [pragmatos].~

The method of division (diairesis) can be used to help in the
search for definitions by making sure that we select the essential
attributes and organize them in the proper order, paying attention to
the appropriate differentiae. It can also help to reassure us that the

. ; » : : . 150

selection we have made has overlooked nothing relevant. =~ Some
salutary advice on'how to develop definitionms is given in the latter
part of Book B 13. Division is alsc portrayed as a useful wav of
: . 151
organizing problems. » _

Frox -he foregoing narrative .on Aristotle's procedure in the

Posterior Analytics down to Book B 14, the following pbints emerge.
They_underlig his conception of how a science may be organized so that
the truths won by researchers mav be presented in an intelligible, and

thus a teachable, form. Barnes has‘gathered the evidence from the text

of the Posterior Analytics that tends to support his interesting thesis

. s 152 .
about how we ought to view the treatise as a whole. He claims that
Aristotle develops the method of demonstration in that treatise as
part of a programme of how scientific teaching, and not scientific

AN .
fnvestigation, should proceed: This thesis is advanced in response to

147

88



what Barnes labels the ""Problem of Demonstration,'" namely, why does

Aristotle's practice as a scientific researcher and recorder shown in

his scientific and philosophical works not reflect the theoretical.

method expounded in the Posterior Analvtics? After reviewing sdmé of
the attempts to solve this problem by showing the purpose of the

Posterior Analvtics to be different from what has been traditionally

thought, Barnes gives four arguments in favour of reorienting our expec-
. . Q ’
tations about what we can learn from that work. He argues from the

s

etvmology.of the verb meaning "to demonstrate" (apodeikmunai); from

kev passages in the treatise, such as the openiﬁg proposition which has
been discussed in detail above; from a claim that the theory of
demonstration rests on ‘the formalized dialectical exercise that would

. S ,

. -
have been practised in the Academy; and finally, from a civse relation-
ship which Barnes tries to show between,/ the method of induction and how

. 153 . , . -
teaching proceeds. He compares the discernible connections between
teaching and demonstration with the suggestions in the Posterior
Analvtics that could be construed as aligning demonstration with
research itself rather than ;he'presentation of the fruits of research.
He concludes that, -~. ba._..”e, Aristotle means by demonstration a way
of providing strv tur~ -5 th. knowledge that ome wishes to teach. It
is not meant to t 1 the nr:ural scientist how to go about his
experimentation and observation in the course of doing scientific
exploration. This is not the appropriate place to weigh and comment

on Barne's thesis. One might note, however, that he neither discusses

nor- cites one significant passage in the Prior Analytics which, it is

submitted, tends to confirm his reSulf. lIn the concexc of discussing

how the attributes of the terms should be sought, Arispotle writes:

", (A‘ 8 9



“* terminology, disrinctions and helpful advice on how scientific knowledge

90

Consequently, if the attributes of the thing are
apprehended, our business will then be to exhibit
readily the demonstrations. For if none of the
true attributes of things had been omitted in

the historical survey, we should be able to
discover the proof and demonstrate everything which
admitted of proof, and to make that clear, whose
nature does not admit of proof.l54 '

This is uncannily like the procedure that Aristotle prescribes for the
teacher in the Posterior Analytics. He must take what has been

3

discovered in the way of scientific knowledge and conduct students

through a demonstration of the essential attributes that can be proved.
For thos; things which'have to be'assumed, or apprehended immediately
(i.e. without the use of a middle term), the teacher will make due
allowgnce and present thege in such a fashion that che'learner will
understand the difference Eetweén a knowledge-claim and a hypothesis,
‘for example. Ig any eveﬁt, the teacher must also be aware throughout as
to whether the learner's belief is in line with the materiél being
demonstrated, for if it is not, the learner wili be imeune to thgvforce
of the conclusion and the demonstration will therefofe fail. 'All this

.1s to say that Aristotle's theory of demonstration;providéé a body of

L]

may be taught and learned. The programme he gives is, it must be
emphasized, ''theoretical,"” which means he is not giving practical tips
on how tobplan a particular lesson. Instead, he is both describing

and prescribing a general method about the necessary and sufficient
conditions of learning. A student can be said to have learned D when
he has grasped how D can be explained by the conjunctiqn of prppositions
P. and P,. .It is nof enough for the learner to be able just to repeat

1 2
D by rote, for instance, in order for him to claim he learned D.]"55

<



"may be achieved by taking from one of the sciences a definition of a

The next general observation about A;istotle's_desgfiption of
how a science should be organized‘is that. his account is heavily
deééndent on the notioﬁ of the necessary and éssential (and its
6pposite, the contingent and accidental) connection between classes of
P's and classes of S's; or between attributes and subjects in the

language of the Qxford translator. This dependence is evident not only

%
in the Posterior Anmalytics, but in other logical works as well. For

examplé, in the Categories, the- term hupokeimenén is the favoured

term for naming what is some sense underlies and is the subject of the
156

sorts of things ‘that may be predicated. ° This notion lies at the

root  also of Aristotle's explication of the premisses of syllogism as

all showing the»same form. In everyAinstanceCLhe protasis includes the
notion of something'belongng to (huparchein) something else. This is
the hiﬁge upon which each ﬁeaningful demonstrative premiss swings.

This. relationship between two ;ifferent kinds of things is not made

any clearer by our resorting to Aristotle's éxplanation in the Categories
about how things may'be‘said. One term is either said to be con;ained“in

157

another, or it is said to be predicated of another. Nor is the

account of definition in the Posterior Analytics or elsewhere much more

helpful on this score. We might have expected, had we been operating

under the assumption that all of Aristotle's works form a coherent

whole in which no major doctrines are inconsistent with each other,

that his discussion of the relationship of definition to demonstration
would reveal, possibly through the use of examples, how a demonstration
' ¢

substance (about Vhiéh sort of thing is all that we caﬁ?have knowledge

simpliciter). Then, with this as a starting point, and by conjoining

; /
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this with othgr terms to form a demonstrative premiss-pair, hc might @m\%
prove to us a necessary conclusion about the subject of our inquiry.

Nowhere in the whole of the Posterior Analytics can such an examp! be

found. The nearest that Aristotle comes to this is when he gives .
demonstrative explanations of thunder and of the lunar eclipse, but in
each case, the subject is néf a substance 'but rather what we Qould call
a natur§1 phenomenon’or event. This omission pf any examples detracts
from the intelligibility of Aristotle's scheme.

It might be maintained, iﬂ response toathe above criticism, that
A;isto:le never showékan§ intention to present his theory of demonstration
in the context of showing how the knowledge which had been achieved by
his day couid be fitted into his description. Instead, he is offering

us in his Posterior Analytibs an ideal model, so to speak, of how a

complete, and not just a partial, science may be organized so as to be
grasped by the learner. ng_gnglem with such an argument is that
Aristotle's generalizations about the identical structuré for each
separate science are drawn'from and relate back to things which he feels
are .already kﬁown. It should be'graﬁted that he makes no claiﬁ that all

scientific knowledge had been won in his time. Through his work in

the Posterior Qpalytics, though, runs a visible thread that the possi-

bility pf making such a complete inventory of our world is very real

and perhaps not far off. Furthermore, yhat is already known indicates

how what we may subsequently discover may be demonstréted when it is

fully grasped. There is no doubt that at least some things were already

known in the strongest sense,_fér ﬁ;istocle's pufpdses, when he cémposed
4

this theory of demonstration. None of ‘these things finds a way into the "

Posterior Analytics, for whatever reason.




There also arises out of that portion of the work so far surveyed
the assumption on Aristocle's part that the definitions attained in each
science about the objects appropriate to that science are real, and not
just nominal ot verbnl.158 In addition, it is not for the scientist
to have tc sort things out into the order that will make demonstration

possible. In sowme arrane sense for Aristotle things are already sorted

X L o . 159
out in nature an. our definitions reflect these natural classifications.

This key part of Aristotle's scheme is aptly expressed by Grene in the

following:

For the establishment of scientific knowledge
depends first and foremost on the possibility of
stating real definitions of limited kinds .of things.
Substances fall naturally into classes in such a

way that we can specify, in carefully chosen
formplae, their essential natures. We can follow
‘nature in keeping to 'the peculiar substance of each
thing, and what it is.to be that thing.'l0U

s

It is such a set of unstated assumptions, about what make®
language possible and explicable, about how what we say reflects the
world and natural and necessary connections among kinds of things, and
about the subsistence and knowability of such kinds, that gives impetus
to both the researcher and the teacher'-- for if there were no essential
concomitances plnature and we were dumB_to’indicate them by way of
speech, then we snould not be interested in explaining why things are

the way they are and how they can change.
A\ - -

. This restricted interest in relations between kinds of things --

e

what may be determined/xs falling &nder category, genus, species and

~ ,_v/

SN
sub-species -- means that scientiﬁic knowledge has no place for what
l

may be peculiar about an individual thing. Demonstration is concerned

only with knowledge in the stronéest sense, and this requires that the

premisses be universal proposicio\s\\\fhis is pointed out by Aristotle

AN
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in the following unmistakeable terms:

It fs also clear that if the premisses from which

the syllogism proceeds are commensurately universal,
the conclusion of such demonstration -- demonstration,
i.e., in the unqualified sense -- mugt also be eternal.
Therefory no attribute ‘can be demonstrated nor known
by strictly scientific knowledge to inhere in
perishable things. 161

There also looms throughout the Posterior Analytics the implication

. that demonstration is a distinctly armchair type of activity. There is

no exhortation aimed at luring the investigator into the field. Instead,
it seems to be a matter of imparting knowledgé\ which scientific inves-
tigators have obtained, through lectures in which the student audience

is quiescen; and passive. Aristotle does, ngwe have seen, allow‘the
péssibility of a syllogistic or scientific question (erotema), in which' «
a.premiss is put in the interrogative.162 Asking an inappropriate
question, either because the pefson to whom the question is posed is not

an expert in the science which miéht contain the answér to the question

or because the question itself %s framed‘so as to be i;;pplicable to that
field in which the answerer has knowledge, is a form of ignorance that

Aristotle d¥scusses in Book A 12. The possibility of the syllogistic

question would seem to indicate that the method of demonstration is not

wholly guided by a pedagogic purpose. This is what Barnes thinks. He

;xplains awaj what he peréeives to be this flat contradiction byipOStu—
lating that the.passiges cited above in respect of the syllogistic .
question are notes left over from an early course delivered by |
Aristotle. Tﬂese notes have somehow been retained in the extant version

of the Posterior Analytici-'l,.l:63 This question will be examined again

Al

" in Chapter Six, along with the cogency of Barnes's proposed explanation. .

A final significant feature of Aristotle's account of demonstration

AR AL e e



that is worth emphasizing is the precondition for all scientific knowledge
that the real explénat}on of the conclusion should be contained and
exhibited in the premisses. This requirement of showing why something
is or th it occurs 1is readil? seen as éentral to the things that a
Ceaeherhouéht»to be doing. Aristotle even gives a relatively helpful

N . N ‘
example to illustrate the difference betwegn deduction thatnshows the
mere ‘fact of an event and the "reasoned fact" (in_Murefé transtation)

of it. In this case, the event is the twinkling of a star, discussed

above.

3. The acquisition of firse prihciples

The ;reatmént of the‘ébove-captioned topic is long delayed by
‘Aristotle, until i; océupies only the final chapter of the Posterior
Analytics. The prdmise that chis topic will be dealt with in due course
has been hinted at several times throughout the preceding parts of that
;reatiae,‘and there are oblique references to it as well in the Prior
Analztiés. Aristotle is interested in how the iearner’grasps or comes
to know (gnosin) the immediate (ameson) gridciples from which all
demonstration derives. ‘He has been at pains to Qhow ;hat not all gnow-
ledge is.demonstrative; i:‘is_ghrough this proposition, inter glig, that °
he reets the challengé of théﬁgkeptic_on'the ground‘of an infinite
regress in Béok A 3. Aristotle is also interes;ed'in.what state (hexis)
can beAdeveloped in the human mind s¢ as to achieve thellea;ning of
such things.v

On the first question of-héw the first principles are acquired, hg
examines three alternative explanations. These are the following:

(1) they are grasped in the same way as the "mediate' premisses
used in demonstration; .

95
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(2) the knowledge of th:!irst principles is not scientific
knowledge in the samff sense that knowledge of demonstrative
premisses is scientific; or ' '

(3) whether the states (hexeis) are not preseﬂt in us initially
but only come about, or whether we possess them without
recognizing it.164 '

Aristotle rejects the arguments that we have always possessed

such states and that we have no capacity (dunamis) to acquire them.

r'S 1

.Inst2ad, he argues that there is a faculty developed in us that starts

‘with »shat all animals have iﬁ common, namely, an innate (sumphutos)

. capacity (dunamis) for discrimination (kritike) that is called percep-

tion (aisthEéin).lés For some animals the pérception persists

(eggignetai), while for others it does not:..l6‘6 The sense impression

that does persist is retained in the éoul (psuche) of the percipient.
The repetition of such perceptions gives rise to memory (mneme) and

repeated memories giﬁe rise to experience (gggeiria).167 The memories

are “'aer;cally many (pollai to arithmo), but the experience is single
(913).168 The expérience is :hé univeréal (katholou).wholly established
" or stabilized (Eremesantos) iA the soul. It represents the starting ’
point (arche) of all arf (techne) and science (egistEhE), ﬁhe formr -
having to do with things coming' to be (peri genesin), and the latter
with things thatyarev(gggi te gg}.lég The final summing up ¢ chis

¢

account i{s the locus classicus irn Aristotle's writings of the reiz:zion

of the particular to the uni- .rszl as mediated bycabpacilile: spec’”ic

to the human soul, as told in vivid imager: =~ Book 3 19 he writes:
il We conclude that these state: of knowledge are
- neither innate in a de-erminate form, nor developed
from other higher states of knowledge, but from
sense~perception. - It is like a rout in battie
stopped by first one man making a stand and then
another, until the original formation has heen . -
restored. The soul is so_constituted to be
capable of this process.l70



Aristotle goes on to restate this account in theoretical language, try-

4

ﬂ@ng (e.g. Callias) is already a perceptlon of the universal (man). 171

'ing thereb& to show how the perception of the first particular of a

Subsequent perceptions lead to the establishment (or a, "stand is made"

~-"histatai) in the soul of the "ultimate" (Tredennick) or "true" (Mure)

universals, which are the#categories, or genera that themselves cannot

be divided into genus and differentia.172
From the.foregoing account Aiistotle concludes that:

. . . it is clear that we must get to know [gnoridzein]
the pri-ary premisses [ta prota] by induction

epagogé ; for the method by which even sense-perception
implants [empoieil the universal is inductive.173

Aristotle next casts about to see if there is any intellectual

L4 ;
state, except .for intuition .or comprehension (nous) more accurate
.(akribesteron) than scientific knowing.l7a. He finds that opinion (doxa)

and calculation or reckoning (logl smos) do not qualify for this
descrlption as they both admit what is false. Since primary premisses

are more knovable'than intermediate premisses, and since,ali scientific
khowledge involves diséour;e (:gggg), the prlmarv premlases must, be grasped
by the supefior fergﬁ nowled e, which he has-argued by exclusion must

TR

be nous.l75 It ‘bll WS ram this argument that there can be no sc1ent1f1c

'knowlegge of nneiffrst .principles; there 1is only intuition of them. .ous

. \\l
tself 45 the source (arch®) of sc’entific knowledge, since by means of
it arcie

it we arenenabled to acquire the first prlnciples (ar:cl'xai).lj6 One should
note ehe pl%?ion the ambiguity'in meaning of ggggg,’which Aristotle
uses here to eétabliSh ye;'more synnetry in his conciusions.

‘,To summarize then, Aristotle has answered his two queseions raised

at‘;he start of Book B 19 in the following way. The method by.which

the first principles are acquired is inductiom. We might justifiably

s

-
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" hesitate to say they have'been learned by his means; instead, the
notion of "acquisition'" has been employed advisedlyf Learning in its s
tocal sense is intimately tied up with the possibility of demonstration,
and these first principi=zs thch are at the foundatiou of demonstretion
‘cannot themselves be demonstrated (and hence learned)' His second
important conclu510n is that the state or fartlty (hexts) by virtue
of which we are capable of grae;ing such principles is gggg.

This diecuss{on of:tbe role.of nous in a full explanatfbn of how

demonstration is possible brings us -ull circle in our reading of the

Posterior Analyties. Demonstrative knowledge, or scientifit knowledge,

which is knovledge in the unqualifded sense and the kind that 1is

amenable: to being taught and learned, itself depends on previously
existing knowledge.177 Thls latter form of knowledge will be obtalned\ =
by induction, and the distinctively human capacity for using this method
andAdetiving whatAis universal out of the host of éhantasias (appearances)

and mmemais (memories) is nous. We are in a position to understand

. Aristctle's opening statement in the Posterior Ahalytics A 30, when

v

>

tonsidering how we should go about selecting premisses for cur
syllogisms, Arlstotle concludes that chapter by saying that a detalled
(akribes) dlscussion of thls issue may be found in his treatise on
dialectic, i.e. the Topics. 178 This is generally taken as a crossf

reference to the Topics A 14, and Ross's remark on the passage in the

Prior Analytics just referred to is cautionary, namely:

It is, of course, only.the selection of premisses
of dialectical reasoning that is discussed in the
Topics; the nature of scientific reasoning is
dlscussed in the Posterior Analztics 1

Indeed if we restrict our glance to - the TOEICS A 14 amomg all the

chapters of that treatise,-Ross'ségcmgent seems fair enough.. If we

v P
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examine other parts of the Topics though, we may be surprised to find

how Aristotle views one role of dialectic in our coming to know the

first principles of each compartmentalized scicnce. In the Topics A 2;

where the context of his discussion is the several *ifferent uses of

dialectic, Aristotle notei_that:

For the philosophic sciences it is useful, because,
if we dre able to raise difficulties on both sides,
we shall more easily discern both truth and false—:
hood on every/point. ,Further, it is useful in
connectlon with the ultimate bases of. each science
[ta prota ton peri hekasten- epistemen archon] for
it is impossible to discuss them at all on the basis
of the princ . les peculiar to the science in questlon,
since the prlnciples are in relation.to everything
elsr, and it is necessary to deal with them through
the generally accepted opinions [endoxa] on each
point. T'‘s process belonys peculiarly, or most
appropriately to dialectlc, for, being of the nature
of 2n investigation [eksetastikeé ], it lies along the
paLn ([hodos] to the principles of all methods

method | of inquiry. 180

This point seems consistent with Aristotle's claim that the starting
points of_demonstrative knowl~dge cannot themselves be demonstfated.
They must be abduired through>soﬁé other means. How does ;he method of
dialectic compare with the method of induction for this‘pufpose?

In the first. place, dia_ecfic proceeds from plausible pfemisses
that may coincide with the views of the many; co ;o those counted wise
among them. These premisses do not of themselves comgand belief, as
Aristotle expresses it.in the Topics 100b21—22. Therefore, it is.
poésiblé to argue pro or contra on either side of the propositioﬁ. This

_is how a dialectical argument proceeds: by opponents debating‘with one

party posing questions and the other answering by means of yes or no
answers. As the passage above has been characterized by a modern
commentator:

So once again we find running through the whole passage

D
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101334-b& the closely connected notions of debating

both sides of the case, arguing from endoxic views,

and being critical rather than didactfztigi—
This methodnseems wholly at v;riance with becomingiaware'of first
pfinéiples through a proceés beginning with sense perception and ending
with the recognition of a universal. Does Aristotle have two alterna-
tive accounts to offer on the same'subject that conflict wicth éach
other, or ;re they complemengéry? Evans, yho was quoted above, tries
to explain away ‘any apparent discrepancy by pointing to the "différence
af interest' between first, the terminal chapter of the kosteriof
" Analytics, and second, the account ggven in the Prior Analytiés A 30‘

18
and its extension, the passage referred to above in the Topics, 2

The'first is concerned, on Evan's account, with:-
the.psycﬁological‘question of how the
cognitive apparatus which every individual
‘Possesses can be developed to the point at
which the rare and privileged apprehension
of the first principles can be obtained.183
We might well ask, incidental.y, whether Evans is not guilty of some
hyperbole in his use.of the adjectives 'rare and privileged" in’
reference to the-grasp of the starting points of demonstration.
Aristotie, unlike Plato, usually gives no grounds for our tagging him
with the doctrine that the things at the root of all knowledge can be
glimpsed by a select few. Quite the contrary, for the general tenor of
’A:istotle's epistemoiogy is that all men, in so far as they possess the
usual complement of human faculties, are capable of knowing
scientifically.
To continue with Evans's exegesis, he views the discussion outside

the Posterior Analytics as an attempt to spell out the "sort of logical

procedure which must be emplo—~ed if we are to harmess our cognitive
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faculties to the task of discovering first p'rinciples."184 This

3

dichotomy of interests. psychological and logical, is not altogether
satisfactory as. a description of what Aristotle is trying to show in

either case, since it may be equally possible to characterize the

" account in the Posterior Analytics B 19 as a "logical” account, rather
than one having to do with our cognitive faculties themselves. For

example, Hamlyn borrows the expression "genetic epistemology" to

describe Aristotle'’s discussion in respect of induction, and says that
Aristotle therein tries to "make clear the general terms in which an. -

“account of the development of knowledge is to be ;iven" and not to give

such an account himsel_f.185

. _ ,
It is submitted that the key to reconciling Aristotle's cég:ention

in thé Topics thaE_the fi;st principles can be reached by dialectic

and that in the Posterior Analytics whereby those principles are reached
by induction, does lie in a "difference of interest' in the two

treatises, but not in the way Evans portrays. The whole thrust of

the Posterior Analytics is that teaching and learning proceed by
demonstration, and demonstration in turn requires pre-existing knowledge

on the part of the learmer, or on some occasions, theses or postulates

in its place. Is the teacher's role confined to just mechanical

v

demonstrations with no control over the starting points? No, Aristotle's

theory is richer than that, It is for the teacher to lay out the

. \ B
definitions, assumptions, theses or postulates from which demonstration
will proceed, and, in general, to impress upon the learner the coherence
< . :

and completene$s of the system of knowledge. Aristotle is concerned in

the latter part of the Posterior Analytics with how the starting points

may be understood by the learner and engage his assent, for without. this
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the learner will not grant the force of the .conclusion to be derived.
There will not then be any learning of the kind Aristotle calls’

diano&tik&. The Posterior Analytics is imbued with this problem of -

finding the appropriate starting points, for without them the entgrprise
of teaching would bé a non-starter itself. It would be bound to fail
just as would any apodeic syllogism fail whose premisses we fefused
to admitlwere'true OoTr were necessary or were universal. The account by
Aristotle in the Togics is'not wri;tén'with the same chief probleﬁs in
view. Aristotle is not there asking how tﬁe learner may be'presented
with first principles in a way in which he will grésp what is to be
assumed or what is necessary because it is universal to the genus and
essential. .This is the "didactic'" aspect that Evans himself recognizes
and contrasts with theb"critical" role of dialectic. This‘critical use

ﬂqgf dialectic may find its home in the discussions between investigators
, «
about first principles,-between Aristotle and Theophrastus, say, on.the
shorgg of the island of Assos, where the tﬁo_participants are knowle&ge—
able aiready_in a'Cgrtain science. It is not designed for.the classrbom,
where the whole process of teaching would ‘be disfupted by a student's

countering the teacher's utterance of a definition with an utterance

of the negation of that definition. This distinction between the

pedagogical context of the Posterior Anélytics and the contentious

Sic et non atmosphere that prevails in the Topics is more helpful in

interpreting the'thrust of each ofAAiistotle's two accounts, than is

the rather pallid distinction between "logical' and "psychoiogicél"
186 )

as used by Evans.

We may revert our attention now to the account of induction in

the Posterior Analytics, and ask how coherent is this "magnificent



account-of unbroken development from sense to reason."187 As Hamlyn
-acutely obéérves, Aristotle's explanation of how sense impressionsm
are rétained as memories and how the universal is somehow built up
out qf memo. 1es tﬁrdugh"the process of mere reptition amounts to a

very brief and cryptic account. Aristotle's attempt to illustrate how

the first universal is grasped in a way similar to the man taking a

stand in battle during a rout of his forces does not go very far towards

answering the question about how induction somehow "implants' the
universal in the soul, which process wu.'d be equivalent to the first
soldier making a stand. Instead ‘f z =ene:ic account, we are given a

metaphor.

There has bee? a recent spaté.of important literature about how the
. ) ¢
account of induction is supposed to join up with, or relate to,. the
account of nous. Articles by Kosman and by Lesher Qave been noteworthy
in this respect an& they may be briefly . mentioned here, for fhey bear
-~me implications fér our ovgrridiﬁg intefpretation éf the Posterior
Analytics as an assay in describing the conditions necessary for téaching
to succeed and_learning to occur. ‘
Most modern commentators on the last chapter of the Posterio:

Analytics agree that induction is related, in Aristotle's account, to

nous in the same way as a process is to a finished state (or a hexis,
188

in Aristétle's lexicon). The disposition, if that is properly what

a hexis'involvés, to see the pattern of things in this world 59 that the
first pyinciples are clear to the learmer is established by the leérﬁer's
first practiéing the Enductive procedure of starting with sense
impressions of.particulars‘exhiﬁiting séme attribute in common and

. . . N :
concluding with an apprehension of the universal. Kosman goes further

103
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than this and sees inddction as the very act of insight. On his
interpretation, apodeixis (which he tranélates as "understanding' rather
than "'demonstration") is a reéiprocally related activity. EpagOgeé'
(induction) thus standsvto apodeixis as teaching does to learning, or

seeing to being seen.189 They are actually different descriptions of the
same thing; hence, Qhen the learner proceeds towards the universal by the
inductive process, the teacher moves in the ;pposite direction, figuratively
’ speaking, and lays out pfinciples and explanations appropriate to the
particulars in question. Kosman's interpretation will be the subject of

B

further scrutiny in Chapter Six.

'

Lesher attacks the orthodox 6pinion, identified'with Ross for example,
that nous is somehow a faculty of %ntuition and that it is restricted
in its-operation to the grasping of first principles. " Lesher claims
that on this interpretation, nous has no relation to Aristotle's empirical

account of how we grasp a universal in the process of observing particulars.

He contends tha} there is sufficient evidence in the Postgrior Analytics
to’justify the interpretation that nous has a broader séoﬁe than this,
and besides apprehending first princiﬁles the concept of nous is also
meant co'ég%la;n how bfipciéles'and ins;ghts may be grasped through
‘induction at many different ;eveis in'Ariéfotle's épiste@oloéy. Lesher
seeks to brqaden our reading of what nous %; capable of, according to
Aristotle. .Is,Lesher's argument is- sound, hé\argues that the‘relation
between Aristofle'é theories of @erception and\gemon” "~n is not

\

' - - - : -\ ‘. ) 3
that assumed by Barmes in constructing the thesis ‘ab - pedagogic

purpose of the Posterior Analytics. Lesher's argument, too, will be
examined in a subsequent chapter.

This chapter has spelléd out a summary, in bald-form, of Aristotle's

-

-



105

argument - in the Posterior Analytics in favour of .a strong thesis about

"
how teaching and learning ought to be organized. He gives us. a prugramme,

Lased on philosophical principles, in which such organization is meant

to reflect the logical system of the syllogism which he develops in

the Prior Analytics. If he is correct in his assumptions and their

implications for the human activity of teaching, we have gained by reading‘

the Posterior Analytics a powerful tool with which we may organize-a

curriculum, plan the units of knowledge to be imparted in each science,
and judge whether or not an attempt to teach has been successful.
Aristotle's account has not gone unchallenged, as the several immediately

preceding paragraphs attest. The programme in the Posterior Analytics

was the subject of much obloquy during early modern times for what were
perceived to be its absurd strictures on scientific investigation. Our

next task, after two relatively short interludes for treating special

problems arising out of the Posterior Analytics, will be to see what
there ic of lasting educational value in Aristotle's programme, and to

see, if it goes wrong in some respects, what can be learnmed from that too.

.

PO



CHAPTER III

NOTES

s

G. E. M. Anscombe, "Aristotle," in G. E. M. Anscombe and P. T. Geach,
Three Philosophers (ILthaca, N.Y.: Cornell University Press, 1961)

p. 6. .

: . o
Jonathan Barnes, Aristotle's Posterior Analytics, Clarendon
Aristotle Series (Oxford: Clarendon Press, 1975) p. xiii. Into
the balance may be tossed also the following assessment:

"I would only like to show that the Posterior Analytics
is not the hopeless work some have found it to be, and
that it may well deserve the amount of study and
commentary which it received in other hermeneutic
traditions. It is a work, it seems to me, which may
lack some of the conceptual force and imaginative
daring of the Metdphysics or the Ethics. But like so
much of The Philosopher's writings, it is subtle,
wholesome, and clear-headed, and reveals the obvious
‘to us with startlipg clarity and ramification." (L. A.
Kosman, "Understanding, Explanation and Insight in
Arigtotle's Posterior Analytics,'" in Exegesis and
Argument: Studies in Greek Philosophy Presented to
Gregory Vlastos, eds. E. N, Lee et al. [Assen. -Van
‘Gorcum, 1973] pp. 391-92) e

The story of the preservation, diffusion and tramnslation of Aristotle's
logical works in the Roman, Syriac. TIslamic and early Medieval -
traditions is recounted in Marshall Clagett, Greek Science in
Antiquity (London: Collier-Macmillan Ltd., 1955; Toronto:
[3) er-Macmillan Canada Ltd., 1955; first Collier Books editionm,
1963; 3rd printing, 1969). There is an irony in how delayed was
the use of the Posterior 'Analytics in a way that Aristotle might
have understood and countenanced. The progression of uses to
which .Aristotle's work in formal logic was put before the

" rediscovery of some of his major writings is described in the
* following: * 3

"Whereas the logic of Aristotle was developed for
the primary end of exhibiting the formal structure
of demonstrations in the sciences of nature, and -
modern logic has been developed as an abstract
formulation and axiomatic derivation of the
principles of mathematics, medieval logic -func-
tioned as an art of language (sermocinalis scientia)
closely associated with grammar, to be used as a
means of construing authoritative texts of Sacred
Scripture and of the Church Fathers and of establish-
ing interpretations of such texts that would be
logically coherent and free from contradiction.

Only after it had already achieved its distinctive
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10.

11.
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SN N
form of development, in almost complete isolation
from scientific applications, did medieval logic
encounter, in the later thirteenth century, the
system of Aristotelian sciences which had been the
raigon d'etre of ‘the Aristotelian formulation of
logic. The critique of Aristotelian metaphysics
and physics, which occtirred in the fourteenth
century and prepared the way for the scientific
revolution of the seventeenth century, was ‘made.
possible in large measure by the independent
development of logic that had taken place when
Aristotle's philosophical works were unknown."

. (Ernest A. Moody, "The Medieval Contribution to
Logic," in Studies in Medieval Philosophy, Science
and Logic [Berkeley: California University Press,
1975] pp. 373-74). ¢

Roger Bacon, "The Opus Majus (Seleetions)," in Selections from N
Medieval Philosophers, ed. and trans. Richard McKeon; 2 vols.

‘(New York: Charles Scribner's Sons, 1930), 2:73. The tendency

towards adopting a servile attitude towards Aristotle (and to some
extent towards some of his Arabic expositors) is reflected in the
following statement by Bacon: ) . e

"1f, therefore, the ‘badly translated text be held to
the letter, then it is wholly false and contrary

to Aristotle elBewhere, and so great an author does
not contradict himself." (Ibid., p. 32) :

, See A. C. Crombie, Medieval and Early Modern Science, 2 vols.
*(Garden City, N.Y.: Doubleday & Company, Inc., published in
.Anchor Books, 1959), vol. I: ch. 3.

Adjectives applied by, .respectively, Marjorie Grene, A Portrait

of Aristotle (London: Faber and Faber, 1963; reprinted as a

. paperback, Chicago: The University of Chicago Press, 1967), p. 85,

and Barnes, Aristotle’'s Posterior Analytics, p. xiii.

Afistotle, The Works of Aristotle, eds., J. A. Smith and W. D.

" Ross, 12 vols. (Oxford: The Clarendon Press, 1908-52) vol. 1.

Barnes, Aristotle's Posterior Anal;tics.

Aristotle, The Posterior Analytics, trans. Hugh Tredennick, Lqeb

- Classical Library (London: William Heinemann Ltd., 1960;

Cambridge, Mass.: Harvard University Press, 1960); Aristotle,
Prior and Posterior Analytics, ed. and trans. John Warrington,

Everyman's Library (London: Dent, 1964; New York: Dutton, 1964).

Which may have the following terms substituted for the variables,
to give the argument: If it is necessary that animal belongs to
every man, and it is necessary that man belongs to every Greek,
then it is necessary that animal belongs to every Greek.

For the meaning of these technical terms, see Chapter Two, pp. 31-33.



12.

13.

140

15.

16.

17.

18.

19.

20.

21.

22.

See Chapter Two, pp. 36-39.

On the contrast between this aim and the professed delimitation
of the province of logic by later logicians, such as Mill, see
Ernst Kapp, Greek. Foundations of Traditional Logic (New York:
Columbia University Press, 1942) pp. 85-86.

71? 1 3 Cf. N.E. 1139 25-27.

In W. D. Ross, Aristotle 8 Prior and Poscerior Analytics (Oxford
The Clarendon Press, 1949; reprint ed., 1957), p. 503, this term is
paraphrased as "by way of reasonipg," and is meant to contrast
with "by use of the senses' (see ibid., p. 504).

H. G.‘Liddell, R. Scott and H. S. Jones, A Greek-English Lexicon,
9th ed. (Oxford: Clarendon. Press, 1940; reprint ed., 1961), s.v.

diano€tikos.  This term is a cognate of the verb related to nous,

a term which has, as we shall see below, excited several philolo-
phical hypotheses and a charting of its uses down to and including
Aristotle's use of it: see James H. Lesher, "The Meaning of

Nous in the Posterior Analytics," Phronesis 18 (1973): 47-51.

The preposition dia added to the verbal form often marks the
"completion of the action of the verbal idea, (perfective actionm)."
This quotation is from Herbert Weir Smyth, Greek Grammar, rev.
Gordon M: Messing (Cambridge, Mass.: Harvard University Press,
1920; 9th reprint ed., 1973) p. 366. Thus the compound of dia
and the verb noein would give us something like "by way of thinking'
or "succeed in thinking.

For the order of inquiry common in Aristotle's scientific works

see Richard McKeon, "Aristotle's Conception of the Development and
the Nature of Scientific Method,'" Journal of the History of Ideas

8 (1947): 3-5 and passim. Aristotle is, however, truer to his:
usual form when he considers the relationship of demonstration to
definition in Book B of the An. Post.; first, he raises some. of the
difficuIC§es with which this discussion is usually fraught

(90 34-92°40), and then he makes a "fresh start" and geconsiders
the problem by laying down his own positive views (93 1l et seq .

See Chapter Two above, p. 34 and Ross, Aristotle s Prior and
Posterior Analytics, p. 51.

71234

E.G., see glg.'ll39b et seq. for epistéme, and 1140%6~16 for
technE. ’ .

71 5—6

.

The method of erotesis, or the latching onto premisses by means of
questions and answers, is alluded to at 717, and this is probably
the rationale for Tredennick's translation of "dialectic." See
also Ross, Aristotle's Prior and Posterior Analytics, p. 504.
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23.
24,
25.
26.

27.

28.

29.

30.

31.
32.

33.

34.

" 35.

36.
37.

38.

39.

See Chapter Two above, pp. 37-38.

7138-9. See also N.E. 1139°-27-29.

71%9

71%10-11

©71%12-14. Again, there is a probleﬁ in understanding this passage,

for it is unclear whether the first thing necessary to be grasped

.1is to be known (Ross),.believed (Barnes), or assumed (Tredennick

and Mure) beforehand.
71%14-15
71%15-16

Part of the controversy over whether Aristotle intended mathematics
to be such a model is stimulated by his early introduction of
"mathematical" sciences as an example of teaching based on existing
knowledge, and the recurrent use of geometrical and arithmetic
exgmplesain the figst few chapters of the An. Post. See, e.g.,
7573, 76°8, and 76 °35. That, taking the An. Post, as a whole,
examples drawn from mathematics are outnumbered by other sorts of
examples is shown in .the table compiled in Jonathan Barmes,
"Arilstotle's Theory of Demonstration," Phronesis 14 (1969): 129.

71%16-17
76b16-19
Note the significance of the knowledge of the universal and of the

particular being stateable in subject-predicate form, so that in
general we may say that a statement about a generic universal may

' be denoted as P a M; and a statement about a particular, which

serves as the minor premiss in a scientific demonstration, can be

. denoted by a sentence frame as M a S.

An. Pr. A 27
r—_' - »

71317-18. The meaning of the verb ggaridzéin is more precisely

rendered by Barnes as "to become familiar," though "to recognize'

has the advantage that it captures the nuance of learning something
that was, in a sense, already knowm, i.e. re-cognized.’

71%19-21

See Ross, Aristotle's Prior and Posteri.: Analytics, pp. 486-87.

For the use of the‘adverb haplBs in gelacionto:its use as a
modifier of adjectives, see Top. 115 30-35.

71327-29
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40.

41.

42.

43.

- 44,
45,
46.

47,

48,

49.

50.

51.

52,

53.

54.

55.

As he expressly admits at 71329;30. : ,
71b10

71b10—12 Barnes gives an acute analysis of the use here of the
expressions "we think" and "we are aware of" and how they relate
to the clause that follows therefrom in respect of each of the two
conditions of knowledge: see Barnes, Aristotle's Posterior

Analytics, pp. 96-97.
71%14

71%16-17

71%17-19

Barnes uses the neutral pﬁrase "by having it."

71b20 et. seq. |

71°19-23

71b23—25

Met. & 1013% et seq.

71°34-72%4

Cf. Met. Z 1029 3-5, which reads, in the translation by W. D. Ross

in the Oxford series referred to in note 7 above:

"For learning proceeds for all in this way --—
through that which is less knowable by nature to
that which is more knowable."

Barnes's translation is preferable to some of the others which
positively mislead. Mure gives the same passage as:

"Now the most universal causes are furthest from
sense and particular causes are nearest to sense."

For the interpolation.of the notion of causes, Mure seems to
credit Zabarella's commentary, judging from Mure's notes to the
sentence in question. Tredennick gives us:

"The most universal concepts are furthest from our -
perception, and particulars are nearest to it."

This language of "causes" and "concepts" can be quite confusing,
since it may tend to smuggle into the passage in question some
philosophical interpretation that Aristotle could never have
meant.

72%5-8

72216-17
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,56. 72°14-16

57. 72%18-20 | .
58, 72%20-24
59.  72%25-29
60. 72%29-30

"6l. Note that at Met. A 982 2 Aristotle says that the first principles
and causes are the most knowable.

62, 71112
. a . B . . .

63. Cat. 11735 N

“64. Cat. 10°26

65. 72%36-37

. 66. See, e. .g., Plato, Theaetetus 200D et seq., and D. W. Hamlyn,'The :

Theory of Knowledge (Garden City, N.Y. Doubleday & Company, Inc.,
1970; published in paperback in Anchor Books,‘1970) pp. 78-103.

67. 72°7-11 .
68. Met..B 994%1

69. 72b20
70. " 72b23-25. ‘The- Greek expression that has been rendered as ''definitions'
.is tous horous. Ordinarily the nominal form, horos, in Aristotle's
logic is translated as 'term," and "definition" is reserved for .
horismos. It seems that the translators are on sure ground in using
"definition'" rather than '"term' in this passage, in'view of
Aristotle's contention that our search for definitions is a search -
for those items included in our stock of knowledge that will serve
as middle terms as our demonstrations proceed. Tredennick would
dispute such a justification, as his note to this passage suggests.
He prefers to translate horous as the 'ultimate txuths.” In support,
he cited Aristotle's choice of words at N.E. 1142726, .and claims that
. horos there must be equivalent to arche.” The problem with this is
“that.again horos in this context in the N.E. .may equally well be

interpreted as ''definition" or ”llmltlng term."

7. 100°1s \ )
72. 721518 g
b

73. 72°25-32
L b _b .
74. Beginning at 72°33 and 73 7, respectively.

75. M. Pr. 57°33



- 76.

77.

78.
79.

'80.

81.

82.

83.

84.

85.

86.

87.

88. .

89.

90.

94.

- B 2 and 3. Also, there might b

73%1¢

These three criteria are elucidated starting a£'73427, 73a34; and
73726, respectively. '

73730 .
73%28
73229
73P26-27 . ‘

The foregoing discussion of what sorts of things can be predicated

" of subjects should be linked with his discussion in An. Pr. A 27,

which is concernéd with how ta onta (all things) naturally fall into
three exhaustive classes.

76246
74%8-12
74236-37
74238-P1
74P11-12
74°18-21
74°21-26

That the middle term must be necessary, see 75312517; and that
knowing the aitia is knowing the ti dioti, see 75 34-37.

75239-"2

75°14-17

75b37—40;:cf. 71b23.' Arisfotlevemphatically fejects the Platonic

notion that there can be one s{preme science consisting of prin-

wte sciences derive; see 76%16-17.

called metaphysics, which is \ery gﬁieral in its scope; see Met.
I angm-blém of consistency raised
by 77°29-31 and the remark ther\\\ha dialectic has "communion"
with all of the sciences; but Arjistotle's statement following
immediately thereafter and at 77 7 should dispel any suggestion

that dialectic is being assigned a broad, Platonic scope.

An example of a special principle is: a line or straightness is
such and such. This principle would be proper to geometry. An
example of a common principle is: when equals are taken from
equa%s the remainders are equals. This principle may be used in

112



95.

9.
97.
98.
99.
100.
101.
102.

103.
104.

105.

106.

107.

108.

109.

110. -

111.
112.
113.

114.

115.

116.

117.

113

demonstrations in several different sclences, depending on the
klnd or genus that i's the subject of the demonstration See

76%40-41.

Barnes; Aristotle's Posterior Analytics, p. 136, and Ross,
Aristotle's Prior and Posterior Analytics, p. 540.

76°24-25

Top. 159%27-33

77%27 - X
77%32 ”

77%30-31

77b6—15 =

Barnes, "A;istotle's Theory of Demonstration,' pp. 141-42.

78%22-26. This knowledge of the explanation or the "because! is
the final criterion of scientific knowledge enumerated at 71°19-23.

J. L. Ackrlll Aristotle the Phllosopher (London Oxford University
Press, 1981) p. 95,

79%23-24
79alZ et seq.
79%23-30

82a21—24. The example of the triad, man-biped-animal, is drawn

from 83b3.

82%30

82°37-83%1

'83%14-17

-83%220-21

83%24-26

- 83%36-139

83°3-7, 28-31
84211-12

84232-34



118.

119.

120.

121.

- 122,

123.
124,
125.
126.
127.
128.
129.
130.

131.

132.

133.

134.
135.
136.

137.

138.

84bl—2. Ross, Aristotle's Prior and Posterior Analytics, p. 573.
See other references to, and uses of, these two methods at 8447,
82b35-36, 86a22, and 88332-33.

85°13-15 //
86%22-29 . |

87%1 et seq. .

87%31-37
87%38-39

87bl9

87b28 et seq.
87°37-39; 88%5-6 | o

89%2-3

- 89%38-2 |

89°10-11
N.E. 1142°5-6

See Grehe, Portrait of Aristotle, pp. 80-85, and Alfonso Gomez-
Lobo, "Definitions in Aristotle's Posterior Analytics,” in Studies
in Aristotle, ed. Dominic J. O'Meara (Washington, D.C.: The

Catholic University of America Press, 1981), pp. 25-46.
89°24-25

But Tredennick states that even this reduction raises problems,
because Aristotle's discussion in Book B 2 is concerned more with
causes and attributes of S, and less with such questions as 3 and

4 in the suggested list. Barmes also concludes that these '
questions are left aside so that Aristotle can investigate the
following basic two, namely: Is there an explanatory middle term?
and What is it? (9036 et seq.) See Tredennick, Posterior Amalytics,
PP. 174-75 and Barmes, Aristotle's Posterior Analytics, pp. 194,
196.

90%14-15
90%1-17; 90°19-91%11
91%1-2

91235 et seq.

/
Book B 5; he has discussed division (diairesis) in the an. Pr. A 31.



139.

140.

146.

- 150.
151.
152.
153.

154,

91b14415

\ . .
93327 et seq. He wishes, in'a familiar pattern, to make a fresh
start, or as he savs, let us "speak [eipontes] again [palin] from
the beginning [ex archés]": 93314-15 :

b
937 15-138 g ) N
93b18— 9, and see 93%5. On the meaning of the phrase, "explanation
other than itself," see Book B 9. Those things which do not have
an explanation other than themselves are, in traditional ’
Aristotelian terminology, substances, each of which has its
distinctive form. Those things which are called "attributes"
in the translations by Tredennick and Mure are what Aristotle is
speaking of in chapters 8 through 11.
93°21-24

71%16-17

93°30: 93°38-39;° 9429-10. Tredennick, in dealing with the first
kind of iefinition, translates logos by "explanation.” This is
liable to mislead; but it shows how palpable is the problem of
conveying in English what logos means in its many occurrences in
Greek philosophical texts. In the beginning was the logos, and
the logos was confusing. : - )

(>4

94220-23. For his extended, detailed account of this doctrine, .
see either Phys. 194P23-195b21 or Met. 1013224-b28, which contain

very similar accounts.
a " = .
94724 et seq. ‘ ,

96a20 et seq. This should be read alongside'Aristotle's account of -
such a hunt contained in An. Pr. A 25. 2

96%32-35.  The last phrase in the quotation should be considered
carefully, since ousia is sometimes used by Aristotle to mean
something other than what we have Gome to associate with his
doctrine of "substance" in the context of his metaphysics. He
may on occasion mean by ousia something like what ti esti
elsewhere means, i.e. essence, or by what Barmes tramslates as
"reality." : '

i

97%23-26

98°1-3

Barnes, "Afistotle's Theory of Demonstratioﬁ".
Ibid., pp. 138-43

46222-27. Allan notices this passage and sees in it a fore-.
shadowing of Aristotle's enterprise in the An. Post.: D. J. Allan,

B



155.
156.

157.

158.

159.

160.
161.
162.
© 163.
164,
165.
166.

l67.

 168.

116

The Philosophy of Aristotle, 2d ed. (Oxfor< and London: Oxford
University Press paperback, 1970) . 107. see also’ Ackrill,
Aristotle the Philosopher, p. 98.

Hence the egphasis of the aitia. '

See also, e.g., the use of hupokeimenon at 71324,

\ ’

Cat. 1%20-23. + As Ackrill points out, the ideas expressed in this
distinction "play a leading role in nearly all Aristotle's
writings.”"” See J. L. Ackrill, Aristotle's Categories and De
Interpretatione (Oxford: Clarendon Press, 1963) p. 74.

- See Ackrill, Aristotle the Philosopher, p. 94.

See the concise comment in Ackrlll Aristotle's Categorles and
De Interpretatione, p. 75:

"He assumes each ‘thing there is has a unique place
in a fixed family tree.” What is 'said of' an
individual, X, is what could be mentioned in answer
to the question 'What is X?', that is, the things in
direct line above X in the family tree, the species
(e.g. man or g nerosity), the genus (man or virtue),
and so on. Aristotle does not explicitly argue for
the view that there are natural kinds or that a
certain classificatory scheme is the one and only
right one."

Grene, Portrait of Aristotle, p. 81

7592125 \ | \
77%36-40 |

Barnes, "Aristotle's Theory of Demonstration," p. 142.

99°22-26

99°34-35
99”36-37

100%3-5. This capacity for nerception plus memory is stated in the

Met. to give rise to the caz, :ity for being taught, not only

mankind, but other animals as well. See Met. A 980a27-b25,

10035—6. What separates man from other animals in this regard is

. his capacity for having connected (metechei) experience, and for

developing arts (technal) and reasonings (logismoi). See Met. A

.980b25 -28.

169.

170.

lOQ 6-9

100%10-14



173.

174.

175.

176.

177.

P-4

178.

'Jf 179.

180.

i81.

182.

-183.

184.
185.

186.

Ibid., p. 33.
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100%16-"1
100°1-3
100°3-5
100°5-6
100%7
100°14-17

Note ﬁamlyn's comment :

"That principle, incidentally, illustrates the

‘extent to which Aristotle thinks of demonstration

not just as a method for the justification of truth-
claims per se, let alone the ascertainment of truth

"in an absolute sense, but as part of a learning context
in which different people participate with different
teaching/learning roles." (D. W. Hamlyn, "Aristotelian
Epagoge,'" Phronesis 19 (1976): 173)__

An. Pr. 46°28-30

Ross, Aristotle's Prior and Posterior Analytics, p. 396.

Top. .101%34-"4

J. D. G. Evans, Aristotle's Concept of Dialectic (Cambridge:
Cambridge University Press, 1977) p. 32. '

Ibid..

Ibid.

"

Hamlyn,A"A:istotelian Epagoge,"” p. 171

In further Support of this interpretation of the difference between
the accounts in question, see S.E. 172318-21 which reads:

"Dialectic, however, does proceed by interrogation,
whereas, if it aimed at showing something, it would
refrain from quéstions, if not about everything, at

_ any rate about primary things and particular -
principles." (Aristotle, On Sophistical Refutations,
trans. E. S. Forster, Loeb Classical Library [ London:
William Heinemann Ltd., -1955; Cambridge, Mass.:.

_Harvard University Press, 1955])

'Teaching;-as»discussed throughout the An. Post. is essentially

concerned with®''showing things,'" therefore the teacher must
employ some method other than dialectic in showing what the first
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principles of a science are. There may be another, equally
plausible way of putting into perspective the discussion of the

use of dialectic in the Top. Owen assigns this work to Aristotle's
early period, when he was still active in the Academy, and may
conceivably have been as’ busy influencing Plato as being influenced
by him, if the evidence in Plato's later dialogues may be fairly
interpreted in this way. Owen writes with his customary lucidity:

"In .any event Aristotle accepts dialectic on these terms
and codifies its procedures in the Topics, not merely

as a device for intellectual training or casual debate

but as essential equipment in constructing the sciences.
Yet, as he insists, the material of dialectic remains
common convictions and common usage, not the self-

evident truths which his admiration of mathematics
persuades him are characteristic of science." (G. E. L.
Owen, "The Platonism of Aristotle," 1965 Dawes Hicks
Lecture on Philosophy to the British Academy, originally
published in Proceedings of the British Academy 56 [1965]:
125-50 at p. 144, and réprinted in Articles on Aristotle:
I. Science, eds. Jonathan Barnes et al [London: Duckworth,
1975] pp. 1-34 at pp. 29-30) : '

Owen goes on to argue that Aristotle “eventually rejected Plato's
large claims for dialectic, e.g. that it was a master-science,

and by implication then, we may assume that Aristotle later
‘deviated from the concept of dialectic as expressed in the Top.

If this is so, then the account therein of the method of dialectic
as a means by which to reach the first principles was later ‘
superseded by Aristotle's account of induction to achieve that
purpose. ' '

-

187. W. D. Ross, Aristotle, 5th ed. rev. (London: Methuen & Co. Ltd.,
1949; reprinted as a University Paperback, 1964), p. 55.

188. ﬁ;g.,'Kosman, “"Understanding . . . in the Posterior Analytics,"
pp- 385, 390; and Hamlyn,.'Aristotelian Epagoge," p. 175.

189. Kosman, "Understanding . . . in the Posterior Analytics,” p. 389

190. Lesher, "The Meaning of Nous.'™

N,
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ARISTOTLE'S CRITICISM OF THE THEORY

OF LEARNING IN THE MENO

1. Introduction to this chapter

Tbe Meno, t:aditionélly placed among Platp's earlier or Socratic
dialogues, has had a long and honourable comnnection qith the study of the
'hisﬁory and philosophy of education.l It is one of tﬁose seminal textsl

that coﬁtinue to seng both as a prime elementary intfoduction-to
perennial\problems in the theory of what teachers do or ought to do,
and also as a séurce of recﬁrri;g fascination to veteran pragtitiqﬁers
of the philosophy of educat:ion.2 Owing to its provocative, witty aﬁd
pardoxical contents it has attracted a large body of scholarly
literature. Our purpoée in tﬁis chapter will be to examine the theory
of learning put forth by Plato in that dialogue, éﬁd to examine also

- the criticism made by Aristotie of that theory: Both Plato‘and

Aristotle try to avoid or rebut the same dileﬁma abouﬁ how and vhether'
learning is possible. The explication in thi;_ chapter of.Placo's |
thgory in the gggg is fairly long and detailed. This is so because to
state his theory in a few Qordé wogld almost aiways be to buflesque it.
In addition, there is‘anlaépect of his theory that has been gene;allyh

overlooked. It receives attention here, for it curiously prefigures

some of Aristotle's contentions in the Posterior Analytics. Out of our

e;amination we may isolate certain dominant problems énd ideas that
have a great impact on the methods of teacbing, particularly those
which place'emphasis on the importance of the learner discovering

something without the teacher telliQ§ him whét it is. As often happens
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with OurAtask of understanding Aristotle, this task if méde easier by
comparing hig ideas with those of his foreruﬁneré, who often produce the
knot tbat_Aristotle tries to unravel.

Firét, something brief should be said about our understanding of
the rolé of Socrates in the Meno. All of‘the named characters who
appear in that dialogue (Meuo, Socrates and Anytﬁs) were historiéal
personages, and extrinsic evidence allows us to fix the approximgte
dramatic date at arouﬁd the finél few years of the'fifth century.B.C.3
We cannét be sure of ﬁhé pfecise nature of Socrates' teachings and hence
we must be careful about reading more into Plato's dramatic use of.his
oid ﬁastervthan may be warranted by a comparisﬁn with othef sources that
have come down to us on the work of Socrates.a_ For this reason we
ought .to be wary abbut‘attemp%s-to.attfibute such doctrines as that of
anamnE?is to Socrates, as if he were the inventor, and Platé the mere
.éhfonicler, of .them. Thisbcaution is mentioned here because of some of

the b?oad—brush portraits of this era of Greek gducational philosophy
that contain a portrait of the historical Socrates as if he were the
creator of éoﬁe advanced and programric pbilosopbical doctfines, which
portréits may altogether omit mention of PlatB.S Iﬁe prime ex;mple of
this téndéncy is tohfind a necess;ry'connection be:weeh the éo-called
Socratic method of ﬁe;ching and the theory éf ahémnEsi;._\This
connection is no more logicélly necessary:or.factually indissoluble than
. that betﬁeen the Socratic method and the metaphysical theory of the
‘Fq;ﬁs.‘ F%r Plato, there might be said to be a way gf meghing certain
methqu of . teaching (perhaps exemplified by Socrates) and philosophic
inquiry with his peculiar theoéy.of learning. We must be careful not

to saddle Socrates with the same conception, for there remain many gaps

,
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in our knowiedge about hisrpositive doctrines. vin what follows,
.aferences ﬁo Socrates willibe to the dramatic, not the hiétorical,
.ocrates. With this caveat in mind;we.may proceed to sbell out and
conpider .ne extremely curious notions propounded by Socrates in Pléto's
Meno, paying particular, attention to the initial efforfs to define |
aret€ ¢ 4 the subsequeng attempt to give a lively illustration of the
theory of anamnésis.

For the most part, the translations of key terms from the Meno

used in this chapter are drawn from Guthrie's translation.6

2. The theory of anamnésis in the Meno and the extinction of the need

for teaching

Commentators never cease to remark on the aﬁrupt beginning of the
dialégue? Withéqt salutation or prelude,AMeno-asks Socgates in which
of the follpwing-wﬁys gzgggv(virtue or excéllence) is aéquired:_ by
teaching (&idakton), by practice (askEtonj, br by nature (2husei).7
After some self-deprecating remarks about how an Athenian such as
himself will be less inclined‘to answer such a query in a bold

(aphobGs) and grand (megaloprepGs) manner than would a Thessalian (i.e.,

such as MEno.of Gorgias, of whom\iﬁ is later hinted Meno is a protégé),.
Socrates at first evades the question.8 He wonders instead wﬁether a
érelihinary'q;estion should not fi;st be anéwered. Once we have
satisfiéd oursélves on the answer to it, we may then carrylbn with a
consideration of»Meno's question. The firsﬁ grder quéstioﬁ Socrates
has in mind is: What is _ai:EEEi_tself (auto)?’ Once we know what the
eidos (common éha%acter or pattern)_of ggggg is, or, as Socrates also
exprésses it, the ousia (essential nature) of it, then we will be in a

poéition to understand and articulate how it 1is acquired by.men.lo



Questions of the order, "What is X"?" and "Is X Y?",>are common in
Plato's early dialogues, and we can discern a fluctuation of interest
in the Meno between two different primary questions, namely, ''What

1 Socrates says that he

is areté i;self?" and "Is aret€é teachable?”
himsglf;bas never met anybody who could answer the firsﬁ of these two
questions, although he grants that Gorgias may have answered-it and
Socrates simply has forgotten his answer.l2 |

On the‘brodding 6f Sdcrates, Meno tries to answer the questién
- "What is ggggg?" He gives different sorts of aret®&, according-to whether
the person who possesses it is a man, woman or child.13 This fails to
satisfy Socrates, of course, who wishes to learn from Meno what is
common to all these sorts of arete.

Meno's second attempt to define aret@ is to state that it is the
vcapacity to govern men.14 This ahswer is plagsisle only if §£§£§vis
conceivgd of as an_éxcellence:peédliarly confinéd to statesmen or rulers
of the 22512;\ Socrates shows the inadequacy of this definition by
pointing out that a slave 5r a child, both of whom are relatively
powerless, may be said to pogsess arete.

: -
Meno, not daunted yet, tries once more by giving a list of things

16

8

that are aretal, such as justice, courage, temperance, and wisdom.
This, although different from a list of sorts of virtues, still gives

us on}y'a multiplicity of aretai and not the.ddmmon nature of areteé that
7

runs through or permeates them all (diapantdn toutdn estin).l To heip

Meno grasp the subject of their joint quest, Socrates produces the
:analogies of geometrical figure and colour.18 Just as we may ask "What

is figure?" (ti esti schémaj), or "What is colour?", so may we ask "What

19

is arete ?" This is a different mode of question from asking "What

\
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is a colour?" or "What is a figure?"; to which we might%reply "white"
or "triangle",ﬂrespectively. On this analogy, "courage'" will be an
' appropriate answer to "What is an aret&?" but not to "What is aret®
itself?" Socrates tries to help Meno further by going through some
definitions of colouf and shape.20

With this instruction behind him,>Meno takés a furﬁher stdi at
defining égggg. He says that it is the deé%re of’beautiful or f;ne
| (Eélgg) things and the ability to acquire them.21 Socrates undermines
this definition through the proffering of one of the Socratic paradoxes;
in this case, about the inability of any man ever truiy.to degire things
that aré bad (ta kaka) and therefore harmful to him. Meno concedes
Socréteé' argumenf on this point. His frustration at failing ?o produée
a definition of aret® that will withstand Socrates' corrosive scrutiny
leads Meno to complain about what, figuratively, Socrates is doing'tof
him. It is as if Socrates were préﬁtising some kind of magic on him that
reduces Meng to aporia (perplexity or helplessness).zg He also compares
Socrates éo that species of fish called the narké, whose sting has a
numbing effect onbthe senses of its victim. Socratés, with typical
mock irony, admits the justice of the comparison only if it be
recognized thgt he himself is somehow numbed in the p;ocess.23

The action.in the dialogue next has Socrates take up'Meno's

i .
query about how we can search for arete when we do not already know- -

what it is.24 The effect of Meno's point is that we cannot learn some-

thiﬂé unless we already know what it is; but if we know what it is, how

can we reasonably be said to learn it? vSocrateQ\;zfers to this as an-

eristical or contentidus argument (eriétikos logos) and he.refuses to

admit its validity.25 He begins his refutation of it in é curiodsly

F'4




indirect way. He states that he has learned, on the authority of
persons in touch with the divine (some priests and poets), that man's
soul is immortal (athanatos) and; although subject to many births and

deaths,; is nevér~fina11y extinguished.26 -From this information Socrates

infers that each soul already has learned everything that can be

learned. What in ordinary language (kalousin andropoi) we call learning

(mathesin) is nothing but the recalling (anamesthenta) of certain
kpowledge a1re33y present in the.soul.27 Learning (manthanein) Simplyl
is anamnesis, and this is the way of avoiding the eristi;al argument
 about the impossibility of learning.

ﬁéno is not convinced by Socrates' mer; statement of this
doctrine. He wishes to have proof, and éo asks Socrates to teach

(didaskai) him that thi"g,, is what learning is. Socrates says he cannot

"teach" it to him (for if learning is mere anammesis, then there is no

teaching, properly speaking), but he can demonstrate (epideiksomai) it
to Meno.28 For this purpose he summons Meno's slaye boy énd engages
him in a dialogue about certain geometrical figures.

This dialogue takes‘the-form of Sbcrates asking qdestions meant to
elicit affirmative or negative answers from the boy. Socrates hopes to

show that, at most, the boy is only being reminded (anamimeskomenos) of

certain propositions rather than learning them.z?. The topic of the
iﬁrerrogation is the now celebrated proof of the dimensions of a square

" whose area is twice that of a two-foot square. The boy at first thinks

s

that each side of the sought-after square must be four feet in length,
but Socrates' questions reveal that the area of such a square would be
sixteen SQuiziafeet, not eight. After some floundering about, the boy

admits to Socrates that he is in perplexity (as Meno is about the nature
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of arete), and he not only does not know the answer but also he does not

think that he knows.30 Socrates views this discovery as a necessary

juncture on thé path (hodos) of anamnEsis? for it will.stimulate the
boy into inquiry (Socrates.eveﬁ descends to the use of the verb to
learn, manthénein, in this context:).31

Notwithstanding the boy's perplexity, Socrates resumes his
Jquesﬁioning and points out that he is not therebyvteaAching.:;2 i; is
diffigult not to find Socrates' repeéted p:otestatioﬁs on this point

something like the assurances of the sleight-of-hand artist that there

is nothing up his sleeve. Nevertheless he claims just to be interro-

gating.(éhethEnta) the boy on his opinions (doxai). SOcrates describes

a figure composed of four equal squares. The diagonals of gach of

‘thesé équares may be'segn as f6rmiqg the four sides of a larger, diamond-
shaped square. Each side of this larger square is the ﬁypbtenuse

- opposite the sides of the four original squares. The inscribed square,
the boy-is led to agree, has an area twicé ﬁhat of the area of éach qf
the four original squares, becauée the diagonal bisects each of the
blatter squares. Therefore the lenétﬁ of each side of the inscribed
square is equal to the length of the hypotenuse of the originai‘two—
ﬁpot square.33 Socrateé is-again at paiﬂs to point out, agd to have
Meno .concede; that tﬁe_bo&'s realizing this is the ;esult not of any °
teaching, but of Socrates; inquiring into and_briﬁging forfhuthe boy's
opiﬁions.34 Socr;tes expressly contends that his prdcedure has shown

. that fhose opinions are in some sense "in" thé boy even when it was

previously shown that he did not think he knew the length of each side

of a square covering eight square feet;35 This locative sense of "in"

is important for those interpreters who see a formulation of a theory

-
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of innate ideas, in a Cartesian sense, in Socrates' demonstration.

K

In the first stage of his being questioned, i.e., the procedure he has

just submitted to, the boy merely has true opinions (al€theis doxai)
about the answer to the question, without knowing (me eidei) what the

—

answer was.36 Socrates describes those opinions, being freshly aroused
(enegeirein), as having a dreamlike quality about them.37 Through

repetition of the same questions, presumably in the same progression,

the boy will recover (analambanein) the knowledge (episteme) for himself
(g} hat;tou).38 It will most emphatically not. be attained by teaching |
.(didaksanton). Such ?ecovery of knowledge Socrates calls anaﬁnEsis.
This description will hold jnot only for.knowiedge of‘geometry; but-
also for knowledge of all sorts and subjects. The corollary of this
argument is that the béy'musp have acquired such tfue opinions at some
.previoug time. If so, contends Socraﬁes; it.ﬁas in some previous life?9

Moreover, Socrates claim; that even ifuhis account is wrong in
some ‘key rgspect, he still maintains that, congrary to ﬁhe eristical
argiument, it is better for ué together (koin€) to look for (dzetein)
'that whichbwe do ﬁdt know ra;her.tﬂan to rest smugly in‘our ignorané?
because whé; we do not know'we can‘never~discover>(héurein);ao On géth
grounds, then,nthe theory of ana;ﬁEsié and the never-say—die'attitude
built 6n a preferénce‘for inquiFy over skepticallsloth, Sbcrates‘thinks
that he.and Meno should continue their pursuit of the answer to ﬁﬁeu
question about égggé; } | g | |

This concludes. Socrates' demonstré;ion to Meno of what anammésis
is by illusfrating how the slave boy can think for himself and~arrive

at a correct cqnclusioz:wtjyout his inerrogatof telling him what it'is?l
logu

s

e may be summarized as follows. Socrates

~

The remainder of the d



and ‘Meno make a fresh béginniﬁgvat 86d3. Socrates again advises that
the target, of -their inquiry should be shifted to the nature of areté
itself, rather than‘to the question of how it may possibly be acquired.
Presuming that the answer to the latter question cannot be knpﬁn,
Socrates proposes and glaborateé two hypotheses, a method of using
propositions that evidently is well known by this time to geometers but
less familiar to philosophers. The first hypothesis is that vir;ue is
;hat agtributebof the soul called knowledge (this is an inelegant way
of pufting Socrates' assertion in-EngliSh, but it is faithful to the
original); the second hypothesisAié that virtue is something good (ti
e agaﬁhon).42 Socrates eventually rejects boﬁﬁ of these hypotheses,
primariiy on the ground that attributes of the soul ﬁay be advantageous

-

or harmful, depending on their use (e.g.,blearning [ manthanomena] and

discipline or training [ katartuomena] may prove harmful [blabera] wichout'

practical wisdomn[phronEsis]).43 Socrates never really addresses the
third possible means of acquisition<suggested at the outset by Meﬁo,
namely, practiée (askEton). We!ﬁave to wait until the Republic before
we learn what ?ole practice has in the formation of the characters of
citizens ofitpe ideal state.

Socrates‘does go on to éive furéher agruments why areté@ is not
acquried thrdugh inst:ruction.44 Anytus enters upon the écene during
these deliberations{ He reveals ﬁimself to be a doubter of the Sophists'
pretensions about their abil%tyvto inculcate arete in their clients,
;hough he confesses that he himself has never encountered a Sophist.
Anytus exists from the scene of the dialogue after muttering sombre
and‘portentdus advice to Socrates about how his denigration of fellow

Athenians will cause future problems for Socrates.45 "After briefly

\‘
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considering the question of tegchability further, Socrates ventures a

positive theory about how arete ﬁay be acquired. He reverts to his

distinction between knowledge and true opinion (aleth&s doxa). He claims

5

that the latter of this pair may be'as'goodAas a guide (hegemon) as the

: E , - - A
former for the purpose of conducting oneself rightly (orthoteta praxeos).6

Atbthis’point he draws Ais famou§ coﬁpérison between true opinions and
fhg statues of‘thé mythical artificer, Daezlalus.'47 These statues are
reputed to run away unléss ;hey are secured. Just so will true 6pinions
fly from the mind qnless the explanation for them is formulated (dese

aitias 1ogism6). The necessary process is anammesis. It ties down

A

(dethosin) these fugaceous opinoins, which by virtue of the Success of
thé'proce§s of anaﬁnesis become knowledge (epistE&mé€) and become stable
(monimos). "It is fhis tie or fetter (desmos) that distinguishes
ﬁiagherein)‘knowledge and true'opinion. Socratés grants that this

" metaphorical description is itself only a figure of speech (eikadzon)
rather‘tﬁan a piécebof knovleage (eidos) iﬂ its own r:'Lght.A8 The
soufcq of such tgug;opinions is not easily identified, but Socrates in
the ‘end claims that it is by divine dispemsation (theia moira) that a
mén's soul originally recéives t:hern.[‘9 He concludes the dialogue by

leaving open the possibility that there may be a kind of stateman

(politikos andros) who can shape another like himself in terms of arete.
Obviously, from Socrates' remérks, such a statesman was not to be found
..amo;g such fifth century luminaries as Pericleé, Themistocles and
Thué?gides, all of whose offspring turned out rather poorly.
] A couple of ;oiﬁts raised in Plato's dialogue deserve emphasis:.

It is frequently urged by Socrates that Meno observe how, in his dealing

with the slave boy, Sccrates deliberately refrains from teaching
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Edidakton) and concentrates instead of questioning. Through his ques-
tions, of course, Socrates is not eggageq on some open—ended debate or
brain storming session, which wiil lead to a destination that neither of
" the participants knows beforehand. He has in mind before he begins his
interrogation, aimed at showing‘the boy that he does not know what he
thinks he knows, what kind oflresponses the untutored slave will likely
give. When Socrates begins the second set of ques;ions, designe@ to
leac¢ the boy to the correct answer to the original question, he sets out
questions in a progression that he has a good idea beforehand will

- sult in the boy finally grasping what Socrates himself knew all along.
This method of assisting the learner to hit upoﬁ‘the corréét answer By
the guidance of well-chosen leading questibns is traditioﬁally called

Socrates' "maieutic’ method, after his frequentbreferences to himself
as a midwife attending at the births of-other people's ideas.50 Prima

facie, this conception of what a teacher can do contrasts strongly

with what Aristotle has said about teaching in the Posterior Amalytics.

This difference will bé\followed up/in the final paré af this chapter.
A
Secondly, we have coﬁcentrated in our summary on the Meno and have
ieft untouched the issue of how the theory of anammesis is treated
in other Platomic dialogués, such as the Phaedo énd the Phaedrus. These
- are intéresting in their own right, but it is not absolutely necessary
te admit&them to our discussion in order to gain some insight into
Aristotle’'s criticism of the theory. |
Thirdly,'Plato's depiction of the relation between true opinion
‘and knowledge is another topic of broa& scope, but it here is given oniy
a brief treatment for the 1lig . it throws upon the doctrine of a 3 |

-«

anarmesis. A discussion of how that relation is spelled out in the



Theaetetus Qould be out of place here. For our purposes, it is important
to kéep closely to the text of the Meno and to note well how Aristotle's
idea of knowledge haplts (or, as we have referred to it in Chapter

Three heféin, knowledge simgliciter) echoes the requirement in the lattér
part of the Meno that the knower must be aware of, ahd be able to state,
the explanation or reason (aitia) for his opinions.51 The necessity

of repeating the process fo anamnésis until the opinion is "tethered"
also puts us in mind of the Ariétotelian theory about repétition beihé

necessary for the stabilizing of the universal in the soul, as presented

- in the Posterior Analytics B 19. This passage, which occurs late in the

Meno, regarding the tethering of thg‘learner's opinion is cruc_21 for
. '\}

an understanding of what the slave boy episode isvﬁeant to show. Of
the recent commentators, Bnly Vlastos has taken- significant notice of

it. He sees anamnesis, where it is used by Socrates in the Meno, as

meaning "any enlargement of our knowledge which results from the

32 This interpretation goes far

perception of logical relationships.”
beyond the rather crude notion that Socfates thinks all souls .are

naturally omniscient and anammesis is simplj a matter of bringing to

the foreffont) of the mind through another's 'reminding" of what is

already ptegent in the background.' This crude interprétation has been

4

N .
//\‘/ . -
perpetuated somewhat by the rendering of anammesis into Latin as

reminiscientia and into\English as reminiscence. The very think which

Socrates does not want to have imputed to him is that he has reminded

the boy of the correct answer, in the sense that to remind a person,
X, that Y or of Y is to tell X that Y or of Y. Because of the use by
Soérates of the notion of aitia, Vlastos claims:

Thus to say that knowledge is true belief "bound"
by the aitias logismos is to imply that a statement
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becomes known when i seen éo follow logically
from premises suff for the purpose: to
"recollect" it, then, wolld be to see that these
premises entail it.5é
This suggests to ﬁlastos's mind tﬁat Plato has, as'the ﬁnderpinnings
of everything he has to say about anammesis in the Meno, a sophisticated
view of knowledge as capéble of be%ng systematically axiomati;ed. ,On
Vlasto#'s interpretation, then,.le;rning will be;
. . not just a matter of increasing his stock of

true beliefs, but of acquiring knowledge, that is to

say, true beliefs logically bound to the reasomns for

their truth.54
The method of'teaching exemplifiéd in Socrates' questioning of the
slave boy will then be important for disclosing the grounds that under-
lie the conclusion as wel% as the conclusi;n itéelf. " The circumstantial
guarantee.that the conclusion is a piéce of knowledge and not just a’
true belief iies in the joint progress of the guide’and the learmer
thrOugh the'progressi;n of questions leadi;g up to the learﬁer's
culmlnatlng 1n31ght into the answer to the orlginal questlon.

This is a very significant and worthwhlle attempt to put the use

of anamn@sis into perspective by moting the calculation or reckoning
of the aitia as a precondition of knowledge. It illuminates a fascina—
ting aspect of the procedure Socrates follows with the slave "boy, for
it shows that the process ﬁ;st include certain elementé if the correét
answer is to be reached. The procedure cannot be, for example, one of
trial andIError: for.the participants might hit upon the right answer
without having formulated and stated_ghe reasons why it is right.
Vlastos *~2s performed a valuable servi;; in bringing this notion into

prominence, though his interpretation has been little remarked upon by

subsequent writers. His discussion shows neatly how anamnesis and the

131 .
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method of interrogation are meant to serve the same ultimate purpdse;

He goes possibly‘too'far, however, in construing the notion of a rig-
orous and all—embfacing deductive sysnem; with bnimitive and derivative
propositions, out of the suggestion.of lhe requireﬁent-for an éisig.
This accomplishment is left to Aris;otle, for whose theory of'demon—

E stration the aitia is a cornerstone.~ Vlas;os's interpretation, possibly
ont of enthusiasm for attracting attention to this neglected part of
‘the Meno, begins to take on the appearance of an Aristotelian gloss on
the text of the Meno. ' That texn does not, unfortunately, give
sufficient grounds for saying that the process of anamnésis leads to an
"enlargement" of a learner's knowledge; the.whole:flavonr of the doe;rine
is that in some sense the learner's‘knowledge is "recovered," andbtbat
the teacber may guide the learner in achieving this, not.by adding to
what he believes, but . by peftinent questions about whab he already,

‘ "\
believes, so as to separate his true and reasonable beliefs from false
and groundless ones. In this way, and through its repetition, certain
beliefs are "tied down."

Vlastos also interprets Plabo's docnnine in the following way.

He contends that to "recollect" is a notion developed by Plato in the
Meno as a technical way of expressing the following:

When these [relationships] are inter-propositional

to "recollect" a previously unknown proposition

is to come to know it by seeing that it is entailed

by others already known. 55
There are two problems with this interpretation. The first is that it
seems to credit Plato with a theory of valid inference. There are very
slim grounds for such an imputation. Vlastos'is readiné into the

concept of aitia fiarly sophisticated notions of entailment, criteria

for an adequate definition, and the central role of explanation in the
‘ . _ ' \
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sciences that Plato is, at best, only dimly aware of in the Meno.

Secondly, this interpretation tends to slight that aspect'of the doctrine
that gives it the title anamn€sis. This is really to repeat what is
said above about the importance of Plato's 1anguage'wherein ne elap—
orates a'picturesquevbackground in which souls are endowed with learning
that is'coextensive with what can be known; without this supposition
the. eristical argument triumphs ovetl}@e attempt to save»the appearance
of learning. In addition, if the Platonic doctrine -were as Vlastos
portraye it, then Aristotle, far from criticizing it for being too
simpliktic as we shall see presently, presumably would'have embraced

it as a natural precursor to his own theory abOUt how learning proceeds .
from what is already known. .

If we agree that there-is this defect in Vlastogis interpretation,
. \

notwithstanding its salutary effect of bringing‘to light "this intereSting

part of the Meno, the cause of the defect is'not obscure. A major
impetus for Vlastos's argument is his reaetion against the interpretation

promulgated by Ross and Taylor in particular, that the Meno shows that

-all knowledge is somehow dependent on sense-experience. Vlastos

vigorously tries to refute this, and to substitute his own construal
by which all knowledge recovered by anamnesis is, in a sense, deductive,

even demonstrative knowledge in the fully-fledged Aristotelian sense.

- ‘ _ —
. This vigour has carried Vlastos somewhat beyond the data of the theory

in Plato's text.

We.may summarize the foregoing in the following way. There appear

to be two possible constructions of the point of the doctrine of

anamnEsis that can mislead us as to what Plato meant. The first is to

look at the doctrine solely within the ahmit of the slave boy episode,‘

\ extending from: 80 to 86 , and, on the "basis of this section only, to .° -
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impute to Plato the theory that teaching is simply a matter of reminding
the learner of something, in the crudest sense of "remind". The second
way of misinterpreting the point of anamnEsis is at least much more
intereeting than the first.‘ It involves detecting in the dialogue
traces of a major theory of learning and then claiming that the whole
theory>itse1f has been worked ouft in Plato's mind. This is a doubtful
'_iﬁference; but at least it provides a_point of comparison with the later
drchitect of that major theory, namely Aristotie. A relatively

balanced interptetation; that sees in the aitias logismos a requirement

that the learner must grasp more than just the true belief, but also
the reason for that belief, and that Plato has in mind some deductive'
process (though this does not mean that he envisions an axiomatic
system capable of encompassing and yielding all knowledge), may be found
in'Bluck.56 In this connection it might also-be,noted that Moravcsik
considers'and rejects the interpretation that "recollection and the
corresopnding sense of‘}learning' are to be understood as the intuitive
grasp of simple concepts and the drawing of deductive inferences."57
One must also be aware that the doctrine of anamm€sis ie:not
always aceorded the prized>etatue of a theory that is, on its onn _
merite, capable.of exnlaining what we understand'to be the facts of
‘learniné and_teaching. It must be saio, however, that<the sottfof
| serious discussionbtnat eurrounds the docttine in the commentaries oy
. Vlastos, Bluck and Crombie tend'to counterbalance the view that
anamn@sis is a mere myth or metaphor, not to'beApressed too hard for

its literal meaning.58 ' ._ . Coe
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3. Ariétotle;sldiscqssion.of the doctrine of anammésis

‘Aristotle, in a feﬁ isolated passages of his work, goés straight
to the heart of Plato'é theory of anamneésis and tries to show'that_i;
is misguided. Accofding ﬁo Bonitz, Aristotle mentions the Meno by
name - twice in his extant wogké, and he further alludes to that dialogue

in the Nicomachean Ethics.59 In the latter context he is discussing

philosophical dogmas which he ascribes to Sootﬁ%es; In addition, in
his sho:t treatise entiﬁled De Memoria, part of that group called the

Parva Naturalia, he devotes the second part of his discussion to the

concept of anamimneskethai (recollecting) and finds it different from,

though‘reiated to, memory.60 This discussion will receive some slight

..

comment hereéﬁfer, but the major part of this,Section,will be taken up
with two important passages in the Analytics that contain his criticism

~of Plato's doctrine.

The first passage-is found in the Prior Analytics A 21. Aristotle

theré raises Fhe concept of anamnesis in the éourseof’discpésing how

it ié possible that we can err in our conceptibn or judgment (hugolépsis)'
of fefmé (hgggi) thaﬁ we set out in syllogism.Gl There is, for éxaﬁple,
the pbssibiligy of»miétaké in the ékteqsion of terﬁs.‘ Whefe P belongs

to both S and T kath' hauto (i.e., eésentially) and S.and T both belong
in.turn‘to*Ug'a léarngr.ﬁay judge that P belongs only to S and hence to

: U.62 ‘Hg méy fail toiégélize that P belongs to U through T as well.

.In éucH a case, accordiné to Aristotle, the leamér may have. knowledge

and ;gnorance about the same thing (viz., P) in relation to qﬁe same
thing (1.3 | ‘ |

He illustrates this type of error by letting P stand .for "two

right angles" (though he.seems to mean that this is elliptical for his
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standard example, '"the sum of its interior angles is equal to the sum of

two right angles"), M for "triangle", and S for "this particular

4

diagram of a triangle" (aisthéton trigonon). A man may perfectly well

know that P a S, but fail to realize that S exists (m€ einai), in which o
case he has universal (katholou) knowledge but not particular (kath'

hekaston) knowledge.6l+ By his knowledge of the universal he knows that

the sum of the interior angles of any particular(triangle equals the

sum of two right angles, but he does not grasp the particular knowledge‘
having to do with the triangle placed before him.65_ Aristotle is care-

ful to indicate that universal and particular knowledge do not constitute

two contrary states of mind (ouch hegei tas enantias), for they may
‘coexist within Eyetsame person at the same time, or one may be present
‘and the other absent.66 It is from this atandpoint that he launches -
his criticism of the doctrine of anamn@sis.

He contends‘that that doctfine'ma§ be criticized on the ground
that is presupposes the contrariety of those two states of mind.
Plato s attempted solution to the eristical argument po;ed by Meno,
instead of asking in how many different senses we may_be:nid to know
something, rests upon Piato's theory (lgggg) that learning (hgﬁmathésis)
is simply synonymous with anamnesis; and that which we learn we already
- know at eoﬁe.level of our understahding.67 Anammesis becomes the
process oy which this foreknowledge is dredged up. |

We do not have to.argoe for this identification if,ﬁe.recognize,
according to Aristotle, that we do'not have previous knowledge of the
particular. Instead, by the procese.of epagoge we acquire (lambanein) .

 knowledge of the particular just as though we could remember

(anagnaridzontas).68 'This similarity between coming to know by epagoge
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and.by the process of remembering must have been what confounded Plato

and caused him to make the unwarranted’ generalization that learning was
Just remembering.' As Aristotle;shows, the possibility of error arises
not because a learner's universal knowledge is contrary to his partic-

ular kndwfedge (e.g., wrongly think that M is a triangle).69 This may

easily happen when the learner has never considered the proposition
disclosing his knowledge of the particular.70 Besides universal_ and
particular knowledge (the latter is also called by him, knowledge
%

proper to the object or te oikeia), there is actual (energein) knowledgezl
It seems we have the latter when we are actually apprehending a part-
icular object at the moment and, as it were, exercising our universal
knowledge. These three sorts of knowledge relate to one another, in the
words of Cherniss, in the‘gollowing way:

[There 1is] .. . a distinction of two senses of

eidenai, the knowledge of the universal being:

potential knowledge of the particular case actu-

alized when the particular is recognized as

coming under the universal.’2

The second significant passage to be considered in“our account is

the Posterior Analytice A 1. As part of his diecussion of‘the necessity’

of previdus knowle&ge for learning-to occnr, he mentions the Meno and"
the aporema raised in that dialogue. He again discusses one‘of his
favouritetexamples of universai knowledge, the one about the sum of the
- angles of a triangle. . Then, in an account that parallels that just

K

discussed in the Prior Analytics, he points out that the learner will

recognize (egnoridzein) a particular geometrical figure (i.e. this
figure drawn for him) as a-triangle as he is led (epagein) to relate the

particular to the universal.73b This process gives rise to the possibility

that the learnermay;be said to know, and yet in another sense not to know,
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the very same thing. Until the relatioﬁ ‘(epachthénai) or the deduction
(sullogismos) is made, the learner may be both ignorant‘and knowledge-

74, This does not create a paradox for

able abouﬁiphe'§ame thing.
Aristotle that he must resolve, for ,he has erected an apparatus to

handle the analysis of different sorts of knowledge claims.

The account in the Posterior Analytics is also valuable for the
distinction there drawn by‘Aristotle between universal knowledge and
knowledge simpliciter. The latter is defined at_7lb9-;2 and includes
the knower's cognizance of the aitia of the subject-and the necessity
.by which P may be said to belong to S. pniﬁ%rsal knowledge is still not
the most accurate, comprehensive knowledge and should be distinguished
from séientific knowledge, which is knowledge sigplicitef. At 7ib29
Aristotle indicates that the failure Eo-ackﬂowledge this distinction
was Plato's downfall'in trying to eLade the eristical argument raised

in the Meno. Aristotle's preéise words are:

If he did not in an unqualified sense of the term

know the existence of this triangle, how could he know

without qualification that its angles were equal to two

right angles? . No: clearly he kmows not without quali-.

fication but only in the sense that he knows universally.

If this distinction is not drawn, we are faced with the

dilemma in the Meno: either a man will learn nothing

or what he already knows.73 )

: ) ‘ ' ’

For Aristotle, the idea that a learmer already knows in an unqualified
sense everything tﬁht,caﬁ be known and it is just a matter of finding
the method.by which to bring it, so to sﬁeak, to the surface, is
philosophically repugnant. He tries to save the possibility of learning
against the skeptic by saying that the limb of the dilemma which reads,
the learnmer can learn only that whicHK he alréady'knows, may be spelled.
out in such a way that it will not offend our good sense. Having

once attained to universal knowledge, the learmer in a sense then learns
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in particular ;hat he knows invgeneral. This justmakes actual what“
is already potential.  Aristotle views his versatile distinction.betweeﬁ
éne?geia and dunamis as morg sophisticated than anything in PlaFo's
philosophic armoury.“Once again, he»has uséd that diétinction té'
avoid the shares set by his forerunners.
. By comparison with Plato's apparent desire'ﬁo turn all learning
into a mode of énamﬁEsié and té banish tﬁe activity of teaching in favour
of the activigy_of interfogation, Aristotie'siaccounghgf demonstration
seems'mucﬁ\less radicai. Indeéd,-;he Platénic depi:t + of learmers
in thé charge of.a maieutic guide, who Helps them make discoveries
for theﬁselves, is ;E the opposite'pole,_conceptually,‘from the
Arigtotelian depiction of the teacher who pFoceeds by demonsgration
and lecture, and who assumes that the only exiéting knowledge wiﬁh which
his learners may be credited is wﬁat he or another teacher has arrang;d
for ﬁhem to have throygh prior demoqstration, or what the learner may
have gained from egagEgE.76 Aristotle's coﬁception~of teaching and
~learning is shot throuéh with the didéctic responSibility of .the
teacﬂer,vand the learner's state of -mind is ohly of concern to the
teacher in so far as the learner must‘in some degree assent to the
_ ‘ .
premisses of the demonstration in order for‘the concl@sion to be
tellingf Plato, on the other ﬁand, represéﬁts learning as occurring
-ogly when the teagher abdicates\andbgivés up the lectern and fﬁrns
instead to the cféss-examination of the learner with the aim of bringing
forth ideas already once grasped but afterwards become fuzéy until
e .
they are recalled through the agency of a teacher such as Sécrates.

This .process harkens back once again to that dialectic exercise referred

to in Chapters Two and Three& above. It is a dialogical;procedure that



resulté in anamnesis, and in a sense "dialogical" is preferable as a
description Sf the ﬁeacher'é fole illustrated in ﬁhe Meno. If we
applied the adjective "dialectical,"lthefe would be some danger Sf
unintentionally suggest%ng some Platénic‘tepets that are cqﬁspicuous
in hi§>later writings. For the moment, the point is to liken what
happens in the Mena with the dialectical exercise cogmon in ﬁhe Acadeny,
whereby oneiparty plays the interrogator and the cher the defender
of a proposition. The defender is restricted to makiﬁg yes or no
answers while he trieé to stave off refutation.77 That this Eype of
proceduré, or a refinement of it; ﬁay be engagedvin profitably by a
pair of.seekerS'aftér the truth. (or éssential natures of things) is.

revealed in the Meno, where Socrates invites Meno to join him .in the .

quest without fear that Socrates will try to win the debate at all costs?8

Finally, as another way of comparing Aristotle's and Plato s
notions of anamne51s, some attention should be paid to the De Memorla

In that little treatise Aristotle draws a sharp distinction between

.remembering (for.which he uses the verbs, memnesthai and mneémoneuein)

ahd recollecting (anamimnékesthai). ~He .claims that anamn&sis is not the

recovery of memories, for no meméry must necessarily have preceded it

%n time (though memor& may followvanamné'sis).79 It is possible to

- recover scientific knowledge (episteme€) or a perception (aisthésin) in

the sénse of anamnEsis.so -The result of this ié that, unlike Plato;
Aristotle seeé Ehe role of anammneésis as, at most; the relearning of an-
object of‘égistEmE; but it has no bearing on its original learning.-
Aristotle does nof expressly refer to Plato's use of anamnesis, but it

is ‘clear from the tenor of'gg Memoria that the original learning does

not take place in a previous lifetime of the individual. Furthermore,

2
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the process of anamnesis, as it is set forth in that treatise, is
4
something that the person-does no his own; it does not require the

ingerrogation of him by.another.81 The learmer c ~ recollect in
tranquillit:y'.82

.

Y

L
5
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4. The learner's dilemma and the educational use of the learmer's

* perplexity’ . h
SBth Plato and Aristoele feel compelled by Meno'sveristicaL
argument to give a solutign eo the probleﬁ of how learning is possible.
The complex conetructive ailemma, as a logiciah would call ?t, is
formulated by Socrates in'the“yggé_at 8081. ;1t may be stated in the
follo&iqg way: . : . : S
If X knows that;Y”is, X does not have to seek or to learn Y,

<~ and, if X does not know what Y is, X will not recognize Y
" when he sees Y. '

) But‘eithef X knows what Y is or he does not.

“(C) Therefore, either X'does not need to seek or to learn what Y .
~is or he will not recognize Y when he sees Y. -

Kf the majorfpfemiss, composed of two hybothetieei pidpositioﬁs,
is conceded, along Qich‘the minor preMiss, which affirms alternately
the antecedents:of eheieajor, then the conclusion follows aﬁd,tﬁe search‘
for both theknown‘Yﬁand the unknewn Y appears fueile. In addition to
being‘problemaﬁic for the searcher and'the.researcher, it is a dilemma
fecing the would-be teecher and learher, for it appears to forclose on
ehe possiﬁiliey of X learningvanything‘heIaoes_not already know. The
skeptic,,of course, need not answer the question how X ever came to
“know anyehipg in the firet‘ﬁlace. Let us just say that it is through
some ﬁeans_other“than'seeking‘o;’learning.

This consfellaﬁion‘of seeking, searching, and learning is not--

accidental. In the Meno the activities de’cribed by the verbs to seek



or inquiréﬁ(dzateih), to learn (manthanein), to discover (heuriskein)
and to rediscover (aneuriskein) are all used associately, and Socrates
takes seriously the claim that all such enterprises involving those
s . .y 83
activities are equally susceptible to the skeptic's attack. All of
these verbs seem to be entwined with what the slaxe boy is doing, even

though to seek or search connotes a process, while to learn to discover

1
are success verbs.

Plato's atﬂénpt‘to escape the dilemma takes the following form.

.In the Meno Sbcrates is somewhat equivocal about whether there is any
learning left at all for men to achieve. On the one hand, he states
that what is ordinarily called learnming is really nothing but anamnesis,

. -
and since X may be said to have already learned Y at somefpfevious time,
the fact that he cannot, according to the skeptic, learn it again has

no ruinOuS consequences for Socrates' theory of teaching. On the other
hand, Socrates persists on occasion to use the language of seeking,
learning and discovering in the context of describing‘what he and Meno
are doing with respect to areté, and what he and the sl#ve boy are
doing with respect to arriving at a certain geometrical theorem. In-
the result, Plato does notvneed to deny the truth of the implication in
either proposition in tne ﬁajor prémiss,'bécause his theory of teaching.
is no; designed to hglp the learner grasp something he nevéi knew
before;'instead, the teacher is cast as an aide or guide to whom the
learner resorts in order to understand better or more clearly, meta-

]

phorically to bring to ‘the surface, something that at first iéﬂgrasped
’ Y S '

only weaklv and darkly. Froﬁ%_ﬁig solution, it may be.seen that the

force of tire dilemma is not denied. Plato simply slides -around both
. . \ . -
. . hY '
pincers of the dilemma by denying that the learner must learn anything

e

-~ o~
PR P
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in the sense of "origimally" learning anything. Rather, the distinct
emphasis in the Meno is on inducing the learner to set forth what he
thinks and open it up to examination.

The last sentence in the immediately preceding paragraph prqvides
a transition to a second way of seeing ?lato's account; it calls int$
play a different aspec£ of a;amﬁESis. Again, it is not an instance of
Plato escaping the dilemma by grasping its horns or jumping/through
those horns or any other standard route of escape. Op thié second
account, Socrates may be seen as deﬁying tha; the learner has any
knowledge beforehand that‘will.serve to aenude fhe lea;ner's seafch
for such knowiedge of any purgose. This‘wa§ of interpreting the Meno
4s far different from the standard account of Plato's theory, but’
there is textual evidence to support it. As repeatedly emphasized in

the slave boy epiébde, the learmer may be presumed to poésess opinions.

These may be. true or false. If true, they canp, through the process of

ahamnEsis, bg secured-qu théreby change their epistemic status and .
becqme knowledge. Thisbwill not happen on the first occasion that the
learner grasps somethiné, but it will be the natural result of the
 process being fepeated by.a competént guide.84 This second account
differs from the first in respect of what the learner may be said to
havé previously learned. On the first account, we would credit him
with knowledge, that is capable of being Jaroused," in Plato's lexicon,
by anamnésis; on the:second account, the leérner's previous learning is
only in the domain of opinion and anammesis is the process by whieh such
learning is transmuted into knowledge.

In either case, what is the knowledgé~of? For Plato, as for

. . i , .
Aristotle, the concern is with the learmer possessing or coming to:
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ﬁossess knowledge than can be sfated in true propositions. Such know—‘
ledge will be about subjects that can appropriately be fitted into

the queries, "What‘is X?"jénd "Is X Y?" Finally, as we have seen from
examining Socrates' demands of Meno néar the beginning of the dialogue,

the answer to these questions will be in the form of providing the

eidos or ousia of the subject of discourse. This is a harbinger of
Aristotle's own preoccupation with definition and the paramount
importance of being able to state essential attributes of things and

the differentiae that mark one kind off from another; This ability

is what allows the teacher to comnstruct. demonstrative syllogisms,

which is teaching par excellence.
An evident step in the teacher's.enterﬁfise, according to Plato's
vivid little drama in the Meno, is the drawing of the student into

., . 8 . . .
aporiai. > Socrates first reduces Meno himself to perplexity by the

»

sharp questioning of Meno's rather facile attempts to answer th ;
quéstion éf wﬁat is arete. This is not a comfortable position to be in, W
as Meno's retort about Socrates being a sorcerer and a narkéléllustrate.

‘ . S —_— .
Yet it seems for Socrates to be an essential stage that must be passed
tﬁrough on the path of anamneésis. The slave boy must first be shown
that his”initiél opiniops about. the dimensions of Ehe square were wrong
and shown thereby ghat he does not tﬁink he.knows the answer. Tﬁe
next siep beyond.'this, in Socrétes' méthod, is to pave';he learner | -
start again on his search and,'huﬁbled by what he does ngk know,
eventually reach a, satisfactory resolution.'ﬁAnémnESis is cast-througﬁ—

v S T

out as a succession of steps. The placing ogfagoriai along the path'ég‘

the learner might be said to be a necessary fart of the teacher's task,

not only for the purpose of deflatitg intellectual pride,.bﬁt for
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showing how reaching an impasse in our thinking is a precondition of

discovering- something for ourselves.

Aristotle, though his works do not in general show the same esteem

for the teacher's purposeful driving of the learner into an aporia,

recognizes in the Nicomachean ﬁthics that the unravelling (lusis) dfq{L—’//

aporia is discovery’(heuresis).86 In his vieﬁ, the philosopher must

marshal, at the beginning of his inquiry, the difficulties with which

his topié is beset. This has several purposes, each of which he
discusses in the Metaphysics B. The passagé is worth reproducing at
lepgth:

For those who wish to get clear of difficulties it
is advantageous to discuss the difficulties well;
for the subsequent free play of thought implies:
the solution of the previci. difficulties, and it
it not possible to untie = .not-of which one does
not know. But the difificulty of our thinking points
to a 'knot' in the object; for in so far as our

. thought is in difficulties, it is in like case with
those who are bound; for in either case it is
impossible ‘to go forward. Hence one should have
surveyed all the difficulties beforehand, both for
‘the purposes we have stated and because people who
inquire without first stating the difficulties are
like those who do not know where they have to go;
besides, a man does not otherwise know even whether
he has at any given time found what he is looking
for or not; for the end is not clear to such a man,
while to him who has first discussed the difficulties,
it is clear. Further, he who has heard all the
contending arguments, as if they were the parties
to the case, must be in a better position for judgingu87

The foregoiﬁg passage shows Aristotié himself employing a variation on
theltheme of the eristical argument in the Meno. The survey of the
agofiai will be.oné way of ensuring recognition- of the solution. This
ﬁassage is a Eommendation as to how ﬁhilésophical thinking should

3

proceed; it is not necessarily related to how the learnmer must grasp o

. s .
what_has already been discovered. In the Posterior Analytics there is
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no mention of the pedagogical virtues in luring a class of students

down a blind alley and thereafter leading them back onto»the correct
path. The teacher is demonstrating from the beginning. The method of
;onducting our philosophic inquiries will be different from teaching
the sciences.

It is further intéresting to note-that in neither Plato's nor
Aristétle's mind will aporia tend to smother the learner's or iﬁguirer's
intelléctuél curiosity. In the-Meno at 84c4 to 6, Plato appéars»to
take it for grantéd that the slave boy's—perpléxity will be naturally
succeeded by a deéi:e to know. He will not simply and willingly
continue in his ignorance. Aristotle for his part opéns his Metéghzsics
with the claim‘thatv"All men by nature desire to know," and he goes on
to in%igate how we know this.88

On the\magterﬂof solving Meno's dilemma (which Arisﬁotle calls an
.aéorEma , Aristotle's.sqlution may be characterized in either one of
two ways, First? he may be taken to bechallenging the material truth.of
the first hfpothetical.in the major premiss, i.e., if X knows what Y is,
he does not need to séek or to learn what X is. He distinguiéhes amdng
séveral different senses of\ﬁknow;, to the effect that X might know
what Y is.universally, by the knowledge proper to it, and actually. TIf
X has actual knowledge of a particular Y, and thus knows thag Y falls
under the universal, then indeed. X cannot iearn it again in any heaningful
sense of "learn". It might be possible for X to ";elearﬂh what Y is,
iﬁ thé sense of anammesis spelled out'by Aristotlé in De Memoria, but
thié is" not what Plato meant by anamnesis. On the:other hand, if X
knows thé universal (and potentia@ly therefore ﬁhe par:iéular) Y, he can

still be said to be able to.go on and learnm. fhus‘the consequent in the

146
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major premiss of the dilemma does not follow from the antecédent. How
did X learn what the universal is? This is not, for Aristotle, -
propgrly an instance of Iearning, But :ather ?;\?chieved through.;hg
process of epagoge. This latter process differs from glatb's account
in that epagogé does ﬁot occur in some previous incarnation of the |
soul, but is what every person. endowed with the proper human quaAtum

of perception and memory can achieve eérly in and throughout his |

lifetime.

Ay

The second gay of describiﬁg Aristotle’s rébuttal’of the di;eﬁma
is as a challenge to the material truth of the minor pre@iss, i.e., ﬁut
either X knows what Y is or he does not. The use of "knows" heré'againﬂh
is ambiguo;s as between Ariétotle;;.séverél senses;'and(these'differéﬁt
senses are?not contraries, in tﬁe sense that X cannot 16gicall§ be "
said to know in'the diffe?eht seﬂses at the same time and aboﬁt theb
same object of knowledge. Therefore the alternaﬁives conﬁainéd in thg‘
minor premiss ére not exhausfive. As a result Afistotle_excapes througﬁ
the ﬁorns of the dilemma. | |
To Aristotle's way of thinking, Plato's answer to the eristical‘
~argument is not telling. The[theorf of an;mnésis, if intefpretéd

literally, would require that X have all sorts of knowledge a

RY

bout the
‘universal and the ‘particular Xg_faliing under it. ;his-move is illicie,
because it oversimplifies whét it means to know arn. conflafés'the
different sorts of states by the possessioﬁ of which}a person is said

to know. Is Aristotle’s criticism fair? 1In so far as Plato's doctrime
of anamnesis is understooa in the sense of the first account given

above, where the learner may be said to know in the st:épgésf‘and complete

sense (to possess episteme, as Aristotle uses that term in the Posterior

\ ;
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\Analytics), then Aristotle's judgment seems right on the mark. Plato
s failed to deal with the dilemma raised in the Meno, and resorts to
eclaring that both teaching and learning are otiose concepts, because
he learner already possesses within himself that which can be learned
learned already. The teacher becomes, on thie‘account, an
tellectual obstetriCian (and if we add in Socrates' irony, the
teacher qualifies for this role because of his own barrenness of
original'ideas). The learner need‘ﬁot be shown anything. If, however,
anamn@sis is seen in the light of Plato}s account of how learners
.possess opinions only'and the process of.anamnEais'has, ag its goal,
the securing of those-opinions by the learner's‘coming to grasp the
. aitia, then Aristotle's criticism is rather wide of the targej/’ He

. o : . 3
would not be alome in this, for the received interpretation of the Meno
concentratesron the first account of anamnegis‘and tends to ignore the_
second. Vlastos's article'and tola lesser extent Crombie's commentary
are the exceptione to tﬁis.‘

Wnichever construction is placed on Plato's doctrines, the

implications for teaching will differ widely from what Aristotle

theorizes in the Posterior Analytics, both about the conditions of

knowledge and the means by which a teacher transmits such knovledge.

For Plato. (and this generalization is based on what. is said in the Meno, .
and not in the_other parts of his corpus),~teaching 1s'conducted with

" a view to what tne learner in some'eense already knows or opines. For
Aristotle, teaching‘will be demonstration, with the learner busy
primarily in absorbing information from the teacher. Although the
.learner may be presumed to have previous knowledge, the explanation of

how this arises by epagoge and through tne faculey of nous has nothing
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to do with the divine allotment of those opinions among the souls of
men, nor with the eliciting of the learnmer's opinions and the confirming

of confounding of them through cross-examination.
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after such trial. Thus the participation of Anytus is a late
insertion into the original text of the dialogue. See Gilbert
Ryle, Plato's Progress (Cambridge: Cambridge University Press,
1966) pp. 152-53, 217 and 219.

See, for a recent example, Brian Hendley, '"The Meno and Modern

Education," Educational Studies 12 (1981-82): 425- 5-29.

Taylor, Plato, p. 129

A review of the ancient blographical sources, which often glve

conflicting evidence about the life-and opinions of Socrates,
is contained in A. R. Lacey, "Our Knowledge of Socrates," in
The Philosophy of Socrates: A Collection of Critical Essays, ed.

Gregory Vlastos (Garden City, N.Y.: Doubleday & Company, Inc.,
published as an Anchor Books paperback, 1971), pp. 22-49.

This tendency is marked yﬁ Harry S. Broudy and John R.. Palmer,
Exempldrs of Teaching Method (Chicago: Rand McNally & Company,

1965; fourth printing, 1970). Those authors write: ,

"As to what causes the insight, Socrates has his
theory of innate ideas and reminiscencée, a theory
that to many is not convincing. But-is there a
convincing theory?" (Ibid., p. 38) |

Plato, Meno, trans. W. K. C. Guthrie, in The Collecced Dialogues

of Plato, 0, eds. Edith Hamilton and Huntington Cairns, Bollingen.

Series (Princeton: Princeton University Press, 1961). References.

hereafter in the text and notes simply to Stephanus line, column
and page will be to the Meno.

‘70 1-3. The importance of the concept of areté in fifth century

Greek philosophical speculation is considered thoroughly in Werner
Jaeger, Paideia: The Ideals of Greek Culture, trans. Gilbert
Highet, 3 vols. (New York and Oxford: Oxford University Press,
1943-45; sixth printing, 1963), passim. Jaeger sees changing
notions of aret€ as so central a thread in Greek cultural bel#éfs
that he might almost be said to have apotheosized the concept.

See ibid., vol. 2, pp. 44 et seq., for a discussion of how

Socrates effected a change in his contemporaries' conception of

aret@&,
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10.

11.

12.
13.
14.
15.
16.
17,

18.

19.
20.
21.
22.
23.
24,

25.

151

70%6-7
71%3-6

For Socrates' use of eidos see 72C5—d1; and for his request for
the ousia see 72bl.

Richard Robinson, "Socratic Definition,” in The Philosophy of

Socrates, ed. Vlastos, pp. 110-12; originally published as Chapter

Five of Richard Robinson, Plato's Earlier Dialectic, 2d ed.
(O0xford: - Clarendon Press, 1953).

71%2-3

C71%1-72%
73%7-9

: 73d2-8

7683-4
7435—7»

The adjective "joint" is here used advisedly because Socrates
specifically distinguishes at 75 8— 1 the current discussion
between -himself and Meno by saying ti@t he is not a clever (sophos),
disputatious (eristikos), and quarrelsom (agonistikos) questioner

. (eromenos) .

—

74b3 et seq.

75°8-76%5

77b2—4'

8021-3
80%6-7
8095-8

80°2. .This same eristical trick is introduced in the Euthydemus
at 276 5, and according to Socrates in that dialogue, the dilemma
turns on an ambiguity in the word manthanein, which can mean both
"to learn” and "to understand.” "Eristic" is something different
from "dialectic," for both Plato and Aristotle.” In this
connection we may note Ryle's summary:

"In the Greek world in general elenctic duelling is
normally called 'eristic,' but this word has acquired
pejorative comnotations for both Plato and Aristotle.
They use this word and its variants for commercialized
forms of the ex=rcise practised by certain sophists
who stoop to all sorts of tricks in order to make sure



26.
27.

28.

31.
32.
- 33.
34.
@35.
36.

37.

38..

39.

40.

41.

. 42. 87%4-%3; 9792-3

of winning." (Ryle, Plato's Progress, pp. 105-6)

81b3—4
81d2—5

81%4-82°1

8Aa7—b‘

84%3-4. For the use twof manthanein see 844-5.
84d1 et seq. | |
84%4-85%8

é5b7-°1

85%2-4

85%6-7

85°11-%1; 86%6-7

8sd3-4 -

85d9—8634 '

86°6-2

This emphasis upon the boy thinking for himself about what is

entailed by certain geometrical relations, and not just looking
and seeing what the rough figures drawn by Socrates tell him, is

central to Socrates' proof. The discovery by the boy is not "a

purely empirical one'" made "on the evidence of his eyesight," as

Ross supposes, but involves the boy's reasoning powers. Vlastos
gives -some examples to try to show that anamn€sis is more a matter
of reasoning {than it is of observing. Socrates' remarks later in
the dialogue”about being able to calculate the aitia as the mark

"that distinguishes knowledge from true belief lend further support

to Vlastos's interpretation. See Gregory Vlastos, 'Anamnesis in
the Meno," Dialogue 4 (1965-66): 143-67, which includes ‘the
relevant passage from Ross: ~Note also Crombie's comment:

"It is not true, as it is sometimes said, that
Socrates' methods are empirical. He does not, for
example, get out a foot rule."” (I. M. Crombie, An
Examination of Plato's Doctrines, 2 vols. [London:
Routeledge & Kegan Paul, 1962-63] 2: 138) -

-

43. 87°4-88°3



44,
45.
46.
47.
48.
49.

50.

51.
52.
53.
54.
55.

56.

89d3 et seq.

94°%3

97°8-C3
97%2-98%7

98”1

100%1-7

This adjective is not often’encountered. An earl
of it in English is the following:

"Of Platonick Discourse there are two kind,
Hyphegetick and Exegetick (of which a sub-

. division is called) jeutick." (Thomas Sta
The History of Philosophy, 1655, xv, 46, quo
in The Compact Edition of the Oxford English

y recorded instance

nley,
ted

Dictionary, 2 vols. [ New York: Oxford Univ
Press, 1971] s.v. "maieutic.') '

For Socrates' self-description in this vein, see
14931 et seq., where in typical self-mocking fash
that he is fit for a midwife because he himself h
barren. He claims that part of his skill consist
forth and distinguishing between offspring that a
that are mere phantoms.

See n. &7 above.
Vlastos, ''Anamnésis in the Meno," pp. 156-57.
Ibid., p. 155.

Ibid., p. 159; for the suggestlon of ax1omatlzati
p. 155, n. 24.

Ibid., p. 157.

R. S. Bluck, Plato's Meno (Cambridge: Cambridge
1961) pp. 412-13. :

Julins.Moravcsik, "Learning as Recollection,' in

ersity

the Thdaetetus
ion he claims

as always been

s in bringing

re real and those

on, see ibid.,

University Press,

Plato: A Collection

of Critical Essays, ed. GBregory Vlastos, 2 vols.
Doubleday and Company, Inc.,.published in Anchor
1970), vol. 1: Hetaphysic§ and Epistemology, pPP-.

On the notion of Plato's doctrlne as a mere myth
B. Phillips, "The Significance of Meno's Paradc
Meno: Text and Criticism, eds. Alexander Sesc

" (Belmont, Ca.: Wadsworth Publishing, Inc., 19

c-iginally published in The Classical Weekly 42 (

.aud Moravesik, "Learning as Recollection,” p. 69.

(Garden City, N.Y.:

‘Books paperback,

60-61.

or metaphor, see
in Plato's
A4 Noel Fleming
2p. 80-81,
1948-49): 87-91;
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59..

. 60.
61.
62.
63.
64.
65.
66.
67.

68.

69.
70.
71.

72.

g» E B E I
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H. Bonitz, Index Aristotelicus, 2d. ed. (Graz: Akademischer
Druck - u. Verlagsanstalt Granz, 1955) s.v. Menon; and N.E.
1260a23, 27. '

De Mem. 451221 et seq.

Pr. 66°18 -

&

Pr. 66b22 et seq.

5

Pr. 66b25—26

Pr. 67%8-15
Pr. 67%19-21
Pr. 67°20-21
Pr. 67’321-22

Pr. 67°22-25. The verb gnoridzein was dlscussed above 1n Chapter
Three n. 35, where a justification of it as "to recognize' is K
suggested. This observation applies a fortiori to“the verb used 4n
this context, namely anagnoridzein; for the prefix ana- signifies a.
repetjtion of the zction signified by the verb.

An. Pr. 67°27-30
An. Pr. 67°7-10

An. Pr. 67°4-5

Harold Cherniss, Aristotle's Criticismvof‘Plato and the Academy,
2 vols. (Baltimore: The John Hopkins Press, 1944) 2: 69. There

" is a dearth of literature on the subject of Aristotle's treatment of

the theory of anamnesis. Besides the comments of Cherniss, which are
very brief, we might note the following discussion: John Catan,
"Recollection and Posterior Analytics TI, 19," Apeiron 4 (1970):
34-57. 1In this article Catan makes some exegetical notes on the’
passage in An. Pr. A 21 which we have been discussing. Those notes

are mystlfylng and 1ncon31stent, as may be illustrated by the

and:

following excerpts:

"Some confusion is génerated by the rejection of

Recollection at line 22 which is based on Aristotle's

denial that there is any prior 'knowledge' of the

singular. But the singular (to kath' ekaston)

[sic] turns out to be a universal as interpreted

b§_ghe example. Thus Aristotle is tod be understood

as rejecting any prieor knowledge of the universal.'

(Ibid., p. 46) . _ .

"Therefore Aristctle denies the existence of -



77.

78.
79.
80.

81.

82. .
" between Plato and Aristotle about anamnesis is contained in Richard

83.

B4,

85.

Maporie" appears to have found a home in French thought, where it

words, but he does not make it clear what the sense of each is. Note
also Taylor's liberal use of quotation marks in his recapltulatlon
of the point of the doctrine:

", . . all 'learning' is an active response of
personal ‘thought and efforts to the 'hints' derived )
from a more mature fellow-learmer.'" (Ibid., p. 139)

These qualified assertiohs and terms tend to multiply the dbscurity
of Plato's original metaphor or analogy, rather than to elucidate it.

Plato's views on dialectic, which seem to evolve over the course of
his philosophical career, are summarized and commented on in Ryle,
Plato's Progress, pp. 125-29.

See n, 18 above.

De Mem. 451%21<22
De Mem. 451°2-5

De Mem. 452°4-6, 11 )

A better sketch than that given here regardihg points of difference

Sorabji, Aristotle on Memory (London: Duckworth, 1972) pp. 35-41.

On several key issues Sorabji argues that. Plato s account is

superior to that of Aristotle.
The best example of where these occur together in the Meno is
at 84°3-dl where Socrates and Meno have the following exchange:

""SOCRATES: Do you suppose then that He would have

attempted to look for [dzetein], or learn [manthaneln],
‘what he thought he knew, though he did not, before

he 'was thrown into perplexity, became aware of his
ignorance, and felt a de31retx)know7

MENQ:" No. - ’
SOCRATES: Then the numbing process was good for him? /
MENO: 1. agree. . ' '

SOCRATES:. Now notice what, starting from this state .
of perplexity, he -will discover [aneu:.skein] by :
seeking [dzetein] the truth in company with me."

One might wonder whether the learner could ask himself the same

'series of questions and thus confirm his opinions and rénder him—

self knowledgeable. Socrates' procedure implies that the process
of repetition must also be done by the learner in concert with the

gulde.

Aporia is not a concept that seems to have passed directly into
English intellectual discourse, carrying with it some of its
ancient Greek philosophical flavour. By contrast,. the word

connotes something of the ' 1mpassab1&‘p01nt that it means for
Plato and Aristotle." '

)
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73.

74.

75.

76.

learnlng as RECOA;ECulOH bzzause there’is no prior
. knowledge of :h: :oncrete sensible particular.
Thus for him :he crigin of knowledge body scientific
and ‘non-scientific is sensatian. Recollection dezies
that origin buz:.let us note Recollection as presented
" in the text above is viewed as going from universal
to universai, i.e. in terms of the example, fr

"triangle' to 'two right angles.' This, cf course,
is not Plato's doctrine but the closest thing in
Aristotle's doctrine of knowledge to it." (Ibid.,
pp. 46-47) :

;‘ dic g@";&(ﬂa' "twe right angles’
<

In both of thesé-excerpts Cathb
ail né Q‘ap'$'lips*s for "the

is a phrase to te taken liter

sum of its interior angles is equal to the $%m of two right eng;es,'
"which is Aristotle’s standard exampee of" -ne preclcate tna,”:elongs

£o the.ufiiversal ''triangle.” Catan's ”cmmen:s are, as a whole,

3%c¢rle’'s own text,

extremely diffigulc to grapple with, and Aris
supplemented by his arguments in the An. Pcst. are generally

easier to follow. i a
’ a

An. Post. 71°20-21

An. Post. 71%24-26

. _.a ; ) -3~ D, . . L.
An. Post. 71726-30. He goes on (71 30-"4) to repudiate the idea

that universalipropositions should be qualified by the learmner,
according to the breadth of his experience. Such qualified
propositions obvio.s:ly will not serve as appropriate starting-
points for demonstration. The process of epagoge will result in
a recognition of the universal, not just a géneralizatiom of
experience that holds good for all enumerated instances.

See Tavlor's capsule comments on the "exact point" of the doctrine
of "anamnesis: ’

"And’the philosophical importance of the doctrine is
not that it proves the immortalitv of the soul, but

that it shows that the acquisition of knowledge is

not a matter of passively receiving 'instruction,' but
one of following up a personal effort of thinking once,
stdrted by an arresting sense-—experience . . . We see,
then, why both Socrates and Plato hold that 'knowledge'
can only be won_bV personal participation in 'research’;
it ‘cannot 51mp\, be handed om from oOne man to another.'
(Taylor. ?lato, pp. 136-37)

There are some serious problems with this 1nterpretat10n, for a
start, because of Tavlor's emph351s on ther need of "sense-
experience' as initiating the process of learning. This point

‘appears to depend on the notion of a prior empirical discovery
‘that was argued for by’ Ross, but is rejected by Vlastos with some

strong reasons: see n. 41 above. Secondlv, the words' set off
in quotation marks, instruction, knowledge _nd research, represent
for Tavlor some peculiar sense of the ordlnary meanlng of those

s




b A
86. N.E. 1146 6
- <3,, D ' . . . N 3
87. Met. B, 995 26- 3. Translation from the Metaphysics, trans. oo ‘
w. D. Ross, Oxford Translation (Oxford: Oxford University rress,
19243, '

2 a, ' = . ' Co 4
B8. Me:t. A, 980 1: Pantes.anthropeci tou eicdenal Oregontai phuse.
(transiation bv Ross).
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Sf this chapter several arguments are advanced that depend for their
substantiation on the carlier, expository parts of fh;s chapter and on
what ha§ élread? been obseved‘abgut Aristotle's formal and material

logic 1in ?revious chapters. Th; a%téﬁpg\to impugn the syllogism as being,
by its very nature, fallacipus,_oﬁly makes‘sense if it is supposed that
the svilogism is fundamentaliy a method of inquiry or investiga;ion,vthe
sﬁccess'of which is to be‘judged by its ability to yield new discoveries.
From our reéding of the Analytics and the other parts of AristoFle's
logical corpus, we may very well'doubt whether the uniform purpose of
“ the syllogism, ip Aristotle’'s system, is to make possible éhe finding of
wﬁoily new knowledge (embodied in the conclusion) on the basis of what

is already known (Eoﬁtained in the premisses). The flaw in Mill's'
largumént ié:that Aristotle seés in syllogistigZ reasoning a hosthof
different pﬁrposes,'not all of ﬁhidh'aré fgla#ed to Mill's ideag of ,

and hopes for, sciénfific methods. The charge of petitio, in Mill's
formulation, also ignores the context in which the formal description of
the syliogism was first developed. ‘Aristotle does not find his data

by introspectively examining the contents of his own mental processes.

Secondly, the allegation of éetitio.rests on an assdmption“that'the

Syiiogism ﬁay reasonably be exemplified in the form stated by Sextus,
_ﬁng“;aQZn over by Mill,Aso that the criticisms made about it will.appl&
in equal measure to allztypeé and for;;”of syllogisms. In'Sextus's' |
historical tréatise, wéjwili :ecafl,Athé.ﬁinor premiss and-the conclusion
of:the sample syllogism agé_gséﬂzéiéguiar‘pfopositicﬁs; in whi;h the

subject is a substance (according to Aristotle's doctrine of categories).
- . ST et . - s

It will be cuestioned at theé end of this:chapter whether the adoption
e CTEPESD TheEheh. : -

of this example does not further the critics' cause at the expense of
, . Xp

.-
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distorting the strictures laid down by the fathér of the original system.

2. Mill's statement of the problem and his resolution thereof
It is particularly interesting to examine Mill's restatement of
the traditional charge levelled against the syllogism, because it

receives its classic (though sometimes misread) elaboration in the

temperate and generally lucid System of Log;c.7 We know that Mill's

own precocious education included the Organqn as a staple. He attri-
butes great va;ue tqﬂhis early training in it and has a high opinion
of how it can discipline the thought of every normal mind.8 In the

ngig he puts ﬁhe proper use of deductive reaséning, as he conceives

it, into perspective alongside the scientific methods of inductive

161

reasoning. As is well known Mill reaches the conclusion that inductiom: .', °

is the sole form of réal inference, while deduction, including
syllogistic reasoning, is only apparent inference. Though he does not
think it possible to exonerate syllogism from the charge of petitio,

Mill finds a useful place for it among the instruments of the scientist's

labours and in the intellectual endeavours of other types of reasomners:-

Before going into thatjtobic we ought te Trace his statement of the
traditional criticism.

His discussion of deductive reasoning (or "ratiocination", in his
. "\ .

‘ q:AaB%ﬂary) follows immediately after the presentation of what we would

call his theory of language and meahing.z He deals first of all in thev
Logic with the quéstion of how words have_meanigg, in both their
referential and descriptive uses.9 He then goés on'té e;plain how
"names', which is his néarly all-embracing category for meaﬁipgful_words,

are arranged in sentences to form diffefent’types of propositions that

' . 10 C e : '
also mean sqmethlng. This is all done to prepare the reader for
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graspiﬁg the nature ofﬂ;alid reasoning, which is accomélished zhrough
éhaips or seriég of propositions.ll wWith such‘a Qackgggﬁnd,xin which
Lénguage has been subjectedbto an atomistic analysis, with sentences

ﬁhe molecules, do we arrive at Miil's discussion of the syllogism,.and

of logic in general, which he defines as:

. . the science of the operations of the under-
standing which are subservient to the estimation
of evidence: both the process itself of advancing
from kngwn truths to unknown, and all other
intellectual operations in so far as auxiliary
to this.!? \

He gives an account of the elements.of a syllogism, and of the

‘logical maxim, of medieval origin, which had traditionally been supposed
13

~ to underlie the~syllogistic system, namely the dictum de omni et nullo.
Mill disputes the applicability of this maxim, on the ground that‘it
relies ﬁgr;itS‘force upon an outmoded metaphysicai'thebry (and, we might

add for Mill, an outmoded theory of language, since he haSﬁ?!broéd

) : I3 ; .
- conception of the scope of metaphysic;_sl,_)‘_;,,ll’ In its place, he coins and

g
P)

substitutes a different Latin maxim, nota notae est nota rei ipsius.

He argues thét this is a superior principle by which to explain the
validigy of that Vhich follows from univer:sal.proposit_ion..16 Hde
addreéseé next the much agitated questiom ;f the funcfion>of.the syllogism.
He begips by canvassiﬁg those opinions that he has inhefited from
" his precedessots. Miii has_a deep—seated respect for ;raditional
theories in logic. From his vantage point tge opinioné about the nature
- . '
- 'of th# fallacy of Eetitio, if not in its application to the syllogism,
areruncontrbverted: S ; .
" We have now to inquire whether the syllogistic
process, that of reasoning from generals to
particulars, is, or is not, a process of .inferencej .-

a process from the known to the unknown; a means of
.coming .to a knowledge of something which we did not



know before.

Logicians have been remarkably unanimous in their
mode of ariswering this question. It is universally
allowed that a syllogism.is vicious if there be
anything more in the conclusion than was assumed
in the premises.17 -

Mill confesses that he thinks there is a petitio inherently involved in

© every syllogism; viewed as an argumeht meant to prove the truth of the

conclugion.  He 1argely'follows Sextus's explanation of how the fallacy

is committed, though he does not invoke his name. gor Mill, this

doctrine 1s "itrefragable."

Mill expressly rejects, hpwefer, the consequénce bf{tﬁe Eetitio
that is assuﬁeé by'some critics, ngmely tﬁat of the "useléssness and
fri&&lit&" of syllogistic theory itself.19 Mili¥claims to>discefn a‘
serious functionuof the syllogism that has been overlooked by both the
friends-and the critics of the sylloglsm ' This useful function'is

descrlbed below, after a discussion of why sylloglsm is only apparent
::L‘.r S

inference. ] . : £3
As his target Mill uses the same form of argument used by Sextus,
and as used by numerous writers since ‘Mill. 1In it, the minor premiss
| | 20

is the singular proposition, ''Socrates is a man." On this point Mill

has made a significant departure from Aristotle's syétem as outlined in

or a particular proposition as the minor and the conclusion. All

demonstrative syllogisms are, bf‘pou:se, made up of universal propqsitions

only. In no case will the singular proposition be én element of a

R

syllogism. This is stated expressly, and not. just implied by Arlstocle.

f’The reason for thls goes to the root of what sylloglstlc reasoning 1is

e . ‘\
supposed to accomplish from Aristotle's point of view. We w1ll return to

¥4 i

this p01nt in the thlrd part of this chaﬁ%er Sufflce it to say, Mill
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" the Analytics. All syllogisms, for Aristotle, are composed of a universal



was not obligig:f:ff the fact that his chosen example, the one by which

-

he claims to.show the empty pretensions of syllogism in the'séarch for
truth, was omitted from the class of valid forms of reasbning. Mill
skirts the issue by writing that:

. . . no place is assigned to singular propositions;
not, of course, because such propositions are not .
used in ratiocination; but because, their predicate
being affirmed or denied of the whole of the subject,
- they are-ranked, for the purgoses of the syllogism,
with universal propositions. 1

This is a rather bizarre justification, for it is difficult to see how

"man" is apﬁlicable to every part of Socrates in the same way that that

M
i

predicate applies to every man who ever lived or will live. Perhaps the

predicate "mortal" makes more sense in this regard; but we should

N
LT eAn

cértainlf say that neither Socratesf.arm nor leg nor any other parﬁ of .
him is itself a man. Nevertheless, itlis important to Mill that such
siﬁéular propositioﬁs shouid be allowed, for it facilitates thé ‘
- argument about Eetitio. He does not admit this, of course, nor has any
commentator detected such a covert purpose in hié choice'of example.
.I: does'stfain_our credulity, after folloging Aristotlé's\fareful
Adissection of the forms ofargument, to hear that the syllbgism cited
by sextus is, fér:Miil; a‘sylloéism in Ba?bara. -

‘Mill follows Séﬁtus in anothér way. .He claims thaé tﬁe ﬁniversal.
proposition, "All men are mortal," is'dfawnfqn the basis of particular
obsexvations. This process ofvréﬁéétediy?observiné Aifferentvinstaﬁcés

of the mortality_ofz;Adividual'men and thereupon framing the generali-
. . ) . :
zation that every man who has ever -lived or who will live in the future

is mortal is,'for Mill, the process of induction. To'it'belongs the
honour of being called real inference. The statement. of such an

inference in a universal proposition is characterized by him as follows:

. —



We then, by that valuable contrivance of language
which enables us to speak of many as 1f they were
one, record all that we have observed, together
with all that we infer from our observatioms,

in one concise expression; and have thus only one
proposition, instead of an endless number, to
remember or to communicate.

Induction is then the "inferriné"'part of the n%rocess of philosophising',
and the.congtruccion of general propositions.is the '"recording" or
"registefing" part of that-séme process.'23 |

‘It is not necesgary for the proceés of inferring that thg observa--
tionsddf particulars be cc’lected and ex§£eséed in a general proposition?
-ébrbMill also allows that reaéoning can proéeéa "from particulars to
ﬁérticulérs withouf passing through genera;s."za Children and brute
.animals, claims Mill, reason this way; on.fdrther reflection,'hé‘conCends
that some very competent adults do this in their ordinary livésnas well.
The fé%ﬁaéion and gxptession of sound judgmént and,what is called commoa
sense depend on a person's relative skill in doing this.zs’ This sk%ll

'so_imprésses Mill pha;, after adducing nuﬁérOus examples, he goes on

to ‘say that "all inference is from particulars{{%;é;rticulars."26‘ This
-is‘apparently inconsistent with his earlier élaim,in the Logic that
':all real inference is induction; undérstooqzas the passage of the mind
frdm,particulars to generals. Notwithstanding ;his,disérepancy, the |
universal propositions employed‘as major premisses iﬁ syllogisms perform
© two dis;inct functions, one related to ﬁhét.has alfeédy been éxperienced
and the othér related to future experience. They are theAregistérs of

P

inferences already made (and in this way -are an aid to memory), and

secondly, they are '"short formulae" for making further inferences. The

conclusion reached .by virtue of syllogistic reasoning is:

. not an in. ence drawn from the formula, but
an inference drawn accordimg to the formula; the:
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real logical antecedent or premise being the
-particular facts from which the general
proposition was collected by Lnduction.“7

The rules of valid inference that were described bv Aristotle and his

school and that are embodied in the valid figures and moods of the

1

syllogism become, on. this view, a "set of precautions” to ensure that

" - ’ 28
we read correc!ly'the record of our past inductions. As he elsewhere

expresses this same point, chese rules form the "indispensable collateral
security" of the correctness of our generalizations. They are also the

"system of securities for the correctness of the application’ of

. 29 ' . T -
formulae.

The starting points of deduécive redsoning are not alwavs, despite
Mill's empifical bent,»framed frcm direct experience.. %ill considers .
. ‘:' '
also, when discussing forms of deduction, the case where the premisses
of a'Syllogism are gr;unded not on observation, but on au;hority. The

rules of syllogism, in this context, become the guarantee of the correct-

ness of the interpretation dérived from the given starting points. 1In
fact, he genefalizes and says that.”interpfetation" méy be the best

omnibus Cefm for-de;cribing :hé variou$~functions of syllogism. Whether
;hg data to be dealt with are observafions.or authoritative pronouncements,
syllogistic reasoning ;ffords the advantage that, by using it, we are not
likely éo stray from the ;eéord of inferences made in the past, or from

the received authority, in making our current or f ture. inferences.

.

In this sense the syllogiSm'is a'mode of verifying an argument that begins-
L ‘ . ) : 31
with the known and terminates in a conclusion about the. unknown.

To be sure, there are some disadvantages and drawbacks attendant

N -

upon the use of syllogistic reasoning. It is not infallible. First in ,

importance among these is that, if the inferen.e'is based on an °*

"

i
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»)/{EXGVLding assurance to the reasoner that he is making proper deductions

'speeCh},‘the original purpo

~1

s
o

true nature of the evidence grounding the interence and it will tend to
promote and perpetuate wrong éttributions; But this possibility of
error, Mill thinks, is a "small set-off againét the immense “enefits
of general.language." A - o

The account:above conveys the gist of Mill's argument that in some
sémse the major premiss contaigs already what which is purported to be

* ’ :

proved in the conclusion, soﬂ;hat syllogistic reasoning cannot be a
legitimate tool for disFovery when used b? the scientific inquirerf On

the other hand, Mill, who is so averse to throwing out inherited intel6-

lectsd2 baggage, salvages ;Ee syllogism for another purpose. He sees it

a 1
sl

AT

, not for inf%;ringinewfthings and making discoveries, but for

from what is already known and on the table, so to speak. It "secures"
the process of real inference. Syllogism is an ancilla to inference, .

but is no substitute for it.

3. The applicability of Mill'é aggymenES'to Aristotle's system of
- syllogism - ) o -

In the following section, the final one of this chapter, we .shall

éxamine-tﬂe cogency of Mill's account, in-pérticular with a view to.
determinidg whether it does justice to Ariétdtle'sforiginalvtheory.

We shall see that Mill differs,funéameptally from Aristotle ‘on several
key matters, includiﬁg tﬂe following: . éhe placemént 6f Ehe boundaries
of the proviﬁce of logic (té use one oO. Jill'é favburiteAfigures'of

and form of”sylldgist%é_reasoning,_and the

role.of in:iction.  The co on reached 'is that, in genmeral, Mill

. - ’ : s . :
presents an oversimplified version of the theory of syllogism and

predicates his destructive criticism upon assumptions that hardly reflect.
. . . . \ . .
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what Aristotle goes on about in the Analytics. These assumptions are
] - .

ot peculiar to Mill, but are shared by other critics who see.a petitio

N

in the syllogism.

A passage from the Prior Analytics A 4 adorns the beginning of
: : ' o . _—
Book II of the Logic as an’epigraph.33 The opening prs~~n~raphs. to Book
II imply that, just as syllogism is broader than and comprehends

demonstration, So may the topic of deduction be subsumed under his

account of inference. At the bottom of this account is his theory of

T, .

‘of some fundamental misconstructions is how Mill, and how other

Ty

the meaning of propositions; and in this regard his theory bears some

‘resemblances to Aristotle'svwritings on the same matter. In his

dlscu551on of the denotation and connotation of words Mlll differs from

the Aristotelian tradltlon, though he:gdopts some famlllar&prlnclples .

. 34 o i ;
from-it. Real propositions, which are about the attributes of things,

and verbal probositions, which give, inter alia, the definition of a

word compose the errire set of meaningful propositions. Mill's theory

of the import of proposztlons recognlzes the dlstlnctlon between subject

and attrlbute, and accounts for all assertions by - representlng them as

either the ascription of an attribute to a subject, or of one attrlbute

3 » L
to another. > None of Mill's theorizing forms a radical Shift away

from hundreds of &ears of philosophizing that is largely rooted in some
doctrines regatdingflanguage‘and logical analysis spelled out first
by Plato and Aristotlei '

The situation is different with Mill's desctiptionfof the uses'of
reasoning and in particular, the prescribed ends of a deductive system
of logic.36 at is » .:zh remarkeble for its narrowness and the cause .

log1c1anc before and after him, interpret the purpose -of the syllogism 'ﬁﬁgr

oM
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in Ariétotle's accouﬁt.37 The’syllogism is useless, claim the critics,
for the job of disco?éring new knowledge because the conclusion”ié
always contained in the major premiss. What is purportedly proved is
already assumed, tacitly at least, by .the general form of the major.
On Mill's account the real inference takes place in the drawingfof‘€56

universal proposition (or the particular conclusion, depending on which

part of the Logic we emphasize) out of the observed particulars. .

\(

Having agreed with the critics thus far, and held that a petitio is
inherent in the very form of the syllogism, Mill is reduced to finding
some.cbmpensatory advantages in the use of syllogism, that save it

from ridicule as a frivolous mental exercise that is without probative
: AN

value and therefore logically uminteresting. B
' S
It should be noted that the~§@gUment in favour of the petitio N
rests upon the assumptionﬁihat the syllogism lays serious claim to
being a means of scientific idvestigation. Mill concentrates his eneggyv
. <J B
on showing the only department of.the general activity of reasoning '

which can execute such an office is induction. Only induction leads td;
) 3

discoveries. Hence only it is-inferénce. He devoter e preponderance

of his discussi>n in che togic to the canons which will guide éﬁch

“ inference. "v contrast, he resurrects ratiocin;tion, or syllogism,

as a body of rules for regul;ting the use ofbinduétions alreéqy @adé

and memorialized. ‘ .
gpeiproblem with Miil's outlook is thaﬁ_he omits fr;m.his

characterization of the functién Qf syllogism some véry significant

features. Theée are qpt.buriéd in Aristotle's work, but rather are

prominently displayed therein. They are not incidéntal features, but

- are crucial for undgrstahding what syllogism,.ana partiéularly |

~
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demonstration, can he used for. » .o R .

&

23 . - .

I1f we were to read Mill or some 2f hls predecszss.rs without AN
o d ' . ) “‘)ij_

L N . - - A o
first having IOOLtr at’ Aristo-te s v.banon we would probably glean

R

‘ . . ‘.\ R o ] s ' v 7
the impression that there was onliy One. I¥Pe Of svilbgism in Aristcotle s

logic, and i:s form#could be adequeteiyn

evident in the piece p* reaso.L

r

~Fwe s ey

Sextus and Mill, namelwv.the. deducffon abowr the Incivicta Sotrarss.
- Lo . L . . H

Both of these lmpre551ons wou‘c oe wroag. 2B?Vre;}

; . 4
R S

have very little idea of the pouer and su-_-etg ot

account. He is very perceptrve about tne Varietis

e

se ttings in human conversation, especially inteiled

'

and discourse (for it is in this area of human communicatiorn that he

wants to systematize what can be said, whak verbal moves can be -made,
' - s A

PR
«

and whaticonsequences flow.therefrom). Tne arguments emp 1oved in?eadh
type of intellectual exchange are not uniform, for *ney depend’ for their

starting points and structure on the aims.of;the participants Ci.e.,

It

what goal they are striving for). and the types of &nlngs thev age ? -

v 2

talklng about and whether these‘can be. known more of . Less certalnly

T 2

The critics of sylloglstlc theory,* who cofe down in: fav0ur ol the = o o

= =

‘fallacy«of Eetltlo, tend not~§§ recognize in theLr assessments the T

.«~\

'multlfarlous types of dlscourse that may be cast in a sylloglstlg mould

oo i S o
as d%talled by Arlstotle. Instead they go on as'i i sylloglstlc b .

B

reasoning 1nvolves one’ type of di'scourse onlya The 51nglel£unctlon

1mputeqaby such wrlters to sylloglsm is thdt of;

as carrled on by the researcher striving’ for orlglnalltybﬁlThe elngle

.
.

type - of dlscourse is, on Mill's .account ‘at least,(a sort of 1nterna1

i .
v RN

‘monologue conducted by the researcher as he works at the frontiers ofds,
~ B - R - . .
- L [} . 'éf./ R

4
A
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established knoWwi

dge. There are nosdistinctlions drawn DetWeeEr,

example, a d¥alectical and a demomsrrarive sv.logism. By talloring "

P ”° i ' . ' .
their gumen:s a'ouna orie’ specimen SYLIOgISm, thnal .IiSc.!
si..ding in Aristotle's actount, those critics Seer *0 LOPplE The’ wnole -

B

that:they

.o . . Lo . ’ - . . » - : : - . v
made bw Aristorle In the Ana.ytics and related .
cariesies 2I human C1SCourse :otle
tvoes of svillogism a heuristic wind (1S
Ii ~ €
cerm a sullogi sm«st-lt-of sc ag 1o allow
.-‘ . . L . Lo i . ) v . - T
whdz.is =nown DV iz o gnat'was nl:ner:o knowr. 3 n
. N ) T . o 4
demonstrative iogism seems :;:sest in
kind. Yet.it is not oe51gnec for proof lﬁ tne sense . of reveallng aew L
“J o Ca o .
_discoveries, but proof and *evelat*on in a Oldactlc se&se, whereby th
Lo Ve )
learner grasps something-he did not grasp before. 'This misapprehension
of Arisfotle's purpose is caused, in part, by tne amblgulty in suchﬂkev
5 _— - ) ,‘ P L B
loglcal terms as "proof", ”dlsclosure , .and "dﬁstovery This ’ ' '
amblgulty and its meanlng for both, lqg;c and the loglc of teachlng w1ll T e
- B . ¥
form a toplc for dlSCuSSlOD in Chapter Six. v/ C ' L, g
Lo ’ ; 2
" » N aé
Demonstratlon‘b ~means 0f° the apodelctlc sylloglsm 1s dlscussed Coa
as. we have‘seen, in the context of how.some things are taught and
learned Arlstotle is preoccupled we, mlght almost say, 1n the Posterior
Analytics w1th the necessary and suff1c1ent condltlons whlch entltle us
7 v . - “ e ;f“
to say that a learner has come;to achlre scientific knowledge. ThlS S
“process, is not ._raye@ atvthe level ofwéx 'g the 1nd1v1dual -
learner s caps - © sense 1mpre531ons, flndlng another C e
-; . . > » S '. -
capac1ty for bullalng 3 ¥ e
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Thnar will Serve as appropriate Tiddlle Terms ln fEe 2roCcess of

JemonsTrazion, no.ds cogether the various parts of the Posterior

o2therwise be Darcs
R
- There 1s a significant difference derween tiris p dagogl:;- use

Lo RS - CUNI L e O - . .
of zhe svlliogistic¢®form and the method, “iong seught by experimenters,

for guaranteelqg that advaiices will 5e made in thé discovery of'new

knowledge. It is the latter tOplC whlch domlnateé Mlll s organlzatlon
of the methods of indudtion. In his Logic he givés instructiohs to

researchers, in what we would call the natural and social sciences,
&

. about.how to arrive at sound scientific generabizations.* In- the

- \) -

r

PoSterior Analytiqé,'on the other hand, it is, assumed as an essentlal

background that such generallzatlons have already been found and now

= 3

are. avallable foryincfu31on in the course of studles in the pertlnent

scienee.~ There is no 1onger any need for a collat’;al_SecuEity or
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Yset, of precautlons in. respect ofmthe learner s 1nferences. Jdhe task
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N11S. 1S DT.V DeCausSe Ne anc Nis pregecessers Lo the pellllC Coniroversy

attrinuted n function Lo the Tradizicndl fogic that has little ino

<3

nizself claims. e Possibliv Mill andé the
others were 2isled by scme ©f the accessions o Aristotle’s svstenm
zace in the Hellenistic and medieval periuds. That would be ‘=portant
»io oW, Dut it 1ot prope*iy a topic of this chapter.

work in the Analvtics is based on his

conception of forma. the description of what he has distilled

out of how arguments (whether contentious, conversational or rhetorical)
and, in the case of teaching, demonstratipns, proceed 1§th at least

. N < .
two participants, one of whom takes the lead in attacking or sustaining

a set proposition. This is completely alien to théfcgnception of logic

!
YA
Sits L

espoused by Mill, whe states:

a

For to this ultimate end, namlng, cla551flgat10nt ' Sia
.definition, and all other operations over whlch " .
loglc ‘has ever claimed Jurlsdlctlon ‘are - L. '@ £ .
essentlally subsidiary. They mayoal’ be fegarded f

-as contrivances for enabling a person &p knOW‘the
truths which_are needfql to him, and to know them %
at the precise moment ‘at which they are needful.
se ;_5 Other purposes, indeed, are also served by these

' .operations; for.ipstance, that of imparting our
knowledge to otheggﬂ, But¥ viewed with regard

to this purpose, they. have never been considered
as within the-province of the logician. The sole
‘object of Logic is the guidance of ome's own
thoughts; the communication.of those thoughts to
‘others falls under the consideration of Rhetorlc,v
in the large sense in which that art was conceived N R
by -the anc1ents,xor of the.still more extensive art aof oA
Eg» ation. Loglc takes cognizance of our lntel—
lé&tual operatlons, only as they conduce to. our
A knowledge, and to our. command over that
7knowledge for our own-usegi If there were but one
ratlonal being in e unigerse that belng might - o
‘ be a perfect loglelan° and the science and ar: q§ _ '
A8y 4 rloglc wquld be the\same for that one personaas for S 3
. f the whole human Trace. 39 ' - '

«-

. o’ 'L‘
o & : RS
T ThlS passage has been quoted at length@because in it Mlll €hrdws 1o
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into reilation with education. The latter remains a broadly conceived
are, thMill”s'mind, for it concerns at least the study and teaching
of all ~mmunication. Logic in both its inductive and deductive
by e
N .

aspects has been completely severed from the realm of teaching and

learning. Logicians have no standing to judge what teachers do.in

tutoring studentd, even thoug™ : h teaching invalyss the use of

“definitions, classifications, aund so forth. Any discourse presupposed ., -
; : A . :
('\

by logic is the internal;’m&ﬁtal‘chain of thoughts.” It is for the
logician to help the original,thinker by developing rules that validate

t' is process, and reassgﬁﬁ him on his progress to.discovery.

¢ ‘ : . :
Aristotle recognizes, as we have witnessed: from the passages

surveyed or reproduced in Chapters Two and Three hereof that;syllogism

has uses that stretch beyond.. the taks of teaching. In addition to the

\'\

s

apodeictic syllogism, there'are the dialectical and rhetorical syllo-

gisms. Each type is distinguishable according to the %odal designation

and truth Value of its constituent propositions and the spekaer's

o5
&

% infconfuting‘oggdefegding a.conclusion. The different effects,

s

P

cdn be achieved by syllogism, such as'establishing4scientific

Knowledge -ih the learner, or being persuaded or moved bY’5°probable

o

conclusion, may indeed take place, on Aristotle's account, in the

individual soul. But the process of syllogizing finds its original
. . . v v ] .
"home at the level of one Speaker participating in a cbnversation with
. B - :x
another, w1th certain well understood goals in mind that determine hOngﬁ

s the process w1llmbeg1n, will conclude and wi%ig&e Judged successful 40

Dl

The "guidggfe of one's own thoughts by Séimow1ng syllogistic patterns g

* ‘as if’ they themselves could be d;gcovered by 1ntrospection- "the proto— ;%,*

-y -
s Aoy

typical argument asva.discoufseWICh oneself and not with otherS' and the ?fpmfi

- “ . s > . ¢
. - - )
. e

. "x L e
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.communication of thoughts being a mere byproduct of this ability to
reason'to oneself; all of these foregoing assumptions_lie at the
foundation of Mill's view of logic. Each one represents asradical
departure from Aristotle's theor& and programme. For Aristotle, the
possibility of . logic depends on there b 1g more than just one rational,
solitar;)thinker in the universe. |

Contrary to Mill's demarcation between what is and is not beyond

the pale of the logician, Aristotle sees logic as extremely useful in

‘ the‘"imparting of our knowledge to others.' He sees this activity as

capable of being encompassed in a system, namely his recommended method
. [ ' : -

of demonstration. ‘By the time Mill wrote his togic there is no longer

this connection between such activ1ti§¢<y.The principality of education

" ROV R

has seceded, or been_banished, from the province of logic., There is,

then, a large dlscrepancy between the purposes for which Aristotle

organized this branch of philosophy and the purposes attributed to it

by some later writers who claim to detect a fundamental flaw that v1t1ates

what they argue the‘syllogism is designed for. -

Those writers further cloud the issue by adopting as their
specimen of sylloglstic reasonlng an argument that has no place in
Arlstotle s’ account in the lthCS. In fact he specifigally ‘rejects

the' argument pattern that has a 31ngular prop051tion as the minor premiss.

In the Prior Analytlcs he gives us thenfollow1ng argument "Being

eternal belongs to Aristomenes as an obJect of thought ﬁdianoetos),

N

Aristomenes as an object of thought belongg to Arlstomenes therefore, SR

_being eternal belongs to Aristomenes. 41 It is difficult toiseefthe

_‘y<

poxnt of such an example, as it is expressed 1n English The_important
e R '_"”.

s

Cad

W

AUP;OP081t10ﬂ that makes up < . -
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the minor. This argument pattern is not, according to Aristotle, a
syllogism, though it might at first appear to.be one. The confusion is

caused by faiiing to distinguish between saying "This belongs to that"

(tode tode huparchein) and "This belongs to all of that" (tode tode panti
1 .

\

huparchein). The‘engine powering Aristotle's intérest)in‘syllogism is
'

how classes of things that exist in nature relate to one another and

how classificatory statemente‘abont those things disclose the reasons

why of phenomenai The utterance~of an essentialltredication is always

a classificatory'act.-_The syllogism depends for its force as an
) ' . Wy :
implement for achieving either conviction or scientific knowledge upon

what may be said about Socrates gua'Greek,sér qua philoSOpher,'er,

qua man and not gda'an individual man. What A?istotlchalls;substances
have no_place in the propositions arranged into valid figures and moods,

because they cannot be predlcated of anythlng He is intereeted in
the dlfferent kinds of thlngs that can, wlth increasing generallty

and exte951on, be predlcated of classes of substances and those v
- 'if ; S
predications in turm. In the ogi c, as We H&ze notlced above, Mill .,

- 2
ad’. \,1 -“.;

recognlzes that hlS standard exqmple does not fit. into any ofﬁthe valld

B ’*°
flgures in the- traditional system " He neverthiless dgnores the
PR S
lesson drawn by Arf}totleilhat sylloglsm rs hasedion what can be said of
' all of the thlngs of a glven sort, and dene:Ztratlon is based on what
s 1 Q—"" .. , A'
can ge*sald of them essentlally S ';gﬁi : "v: o é ,u

EaE e ‘ 5

-@?H; "Why” 1s thls pornt 1mportant go Mlll7 Whyfis he not content to

LE -

i '33"‘"; "
use asshls example one drawn from the tradltlonal scheme7 Ttéh

5 B v_)'\,‘ . w
2

1mportance lles in the. argument that a unlversal prop081tlon is a m‘

uz,

comp031te of elements and that it. can hgyanalyzed into-a~ strlng~o§

e .

rsingul T propositlons. This is a cardlnal feature of the getltlo s

=l S .3 P, . . o
LSRN . " o . B . : S

CF e
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argument. Therefore Mill must introduce as his target a syllogism

containing a singular proposition in the cornclusion. Let us take a

different specimeh; say the following syllogism in Darii in the first

figure:

0

'All Greeks are mortal
Some kinrgs are Greeks
Some ki.gs are mortal.

On Mill's account, the major premiss represents an inference from the

collocation of such propositions as Socrates is mortal, Plato. is mortal,

'Speusippus is mbrtal and so on>indefinite1y. Such aVSurvey would be

political 'status or what we would call occupation.in.gind. It is not

conducted solely on the ba51s

framed as a convenient way of

of language") that all cobblers are mortal, all helots are

o

exclu51vely, as’ non—barbarian")

of whether Thexlndiv1dual in questlon is

2 j‘x:eSenb, ,E;uch &

R 1
. . ‘ T _
sition "All Greeks are mortal™ is not formed with the7§§§§erion.of

M -
oy

. .‘:,“m"' . :
Mcontrivance:.

/e

no ti. and remembering (

6rtal all

klngs are mortal, and so forth, in so far as those cobblers, helots and
it

L on A LA o S
broken*down‘lntovsueh-classeSh
3 » 3 i

A

hfhg§fare,G§eek. It is a tomposite of statanents about.indiyiduals

v

-7

42

o & : ) , :
and not classes;of individuals. Therefore, the general proposition,

r . ‘ '1,17' . L - . i
not berhg'ﬁormulatéd as an induction of classes of things, cannot be sﬁﬁ«p,

o A , N

L. . 3o

.and stiilrIend«%uﬁport:fd*the

v

4

G - .
*At least, it cannot be so broken down

Betit’i?argﬁment.c That argument maintains

that the truth of the conclu51on has already been used to establlsh the

';>the unlversal proposition and the partlcular prop351t10n, in so far _:ﬁ

[

PO

tl trwth (or, in Mlll %)system, the 1n§@rence) of the majcr premiés. Yet

:

»

as they must be used as the minor premlss in a sylloggfm, bear a

v
[CEN
» T
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. Jstandard form of proposition. Is it immgdi@tely obvious that the

178

conspicuously different relationShip to the major than -does the
‘singular proposition used in the role of the minor. Mill's argument
about the inherent viciousneas of the4syllogism-is much more‘plausible
~ when the singular propositlon is permitted; it loees credihiiity when .
it is not permitted into the system. If we confine the permissible i
premiss-pairs to a combination of universal—parigﬁmlar'or universal-
dniversal:.Mill's analytical and inductive accongt.goes drastically
awry. .The eonclusion is no-ionger somehow packed into the major
premiss, so that in uttering the conclusion the reasoner is not merely

repeating himself. The form ofLSyllogism used by both Mill and Sextus

becomes a stalking horse for their strategic purposes, but, it is, -

unfortunately, a mongrel. . Ti~ _ ‘ s
’ ;‘It is enlightening to try‘odt Mill's argument about petitio using T ‘
4 ;
other sylloglsms from the tradﬂ&aonal canon 1nstead of " the one about K]
/v

Socrates, whlch belongs to a tradltlon of its own. They confirm how
" inapplicable are some of the petltlo'arguments about.induction and

O .
the reverse analysis into atomistic propositions. For example, let

o . :
us try *ﬁﬂortal belongs to no man; every king belongs to man; not .

mortal belongs to some: kings (a syllogism in Felapton in theithird:

_ figure). Note that we have reverted to Aristotle's more or less

LAY

conclusion is one of the propositjons used inveétablishing, by induction
from indiVidual men,'the~inference:noted in general ianguage in the‘

"mAjor? ThlS)lS hardly so. We can';tiil'be surp;ised,ias learners, o
see what 1nterest1ng consequences follow from a general%;ropoeltlon, ’

il * * 7 e

espec1ally the first time we. Eneounter a glven argument patterm Whep m
Bl R 53

flrst going through Arlstotle s fourteen-valld syllogistlc forms, as I;“

o . . . Lt v
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they might be expressed in an example each, we may be very likely to
wonder how an argument that.seems to lead to an Iintuitively surprising
conclusion can be yalidated by the rdles of immedgete inference. Our
éurprise will wear‘off, of course; as we trace through it again and
possibly depictJthe class relat}ons by Venﬁ diagrams or other such aids
to understahding. Pretty sood~bé have mastered the argument Qnd we
are no loﬁgerueurprised at all about the resdits we can obtaid._
AWe'eannot'pess over -without comﬁent the issue of how Aristotlefé
P o . - " .
few examples of demonstrative syllogisms fit or fail to fit within
Mill's critical accdunt. As noted in Chapter Three above, Aristotle

is not forthcoming with more thad a few examples. He. gives us in the

Posterior Analytics A 13 the synogism about planets- that he thinks

A2y

illustrates the aitia or explanation that can be reyealed by demonstra-
.43 g
tion. As we will recall, the proper sclent}flc order of the proposi- .
tions is:
. Being near belongs to planets .

Not twinkling belongs to being near T
Not twinkling belongs to planets. ) g

major. The argument is not about Mars or Jupiter in particular, and
= 1% i N . CT .

. ! ' -
it does not prove anything-3

©

at the outset. TIts virtue 1i s'in how the order and'compositidﬁ of the

. premisses dlsclose the reason for the prop051t10n serv1ng as the - .

’ 8 A . L] ’ B ‘. . ¥
and a singular premiss. When we reviewed in a previous chapter his

& o

conclusion. Mill does not address this type of sylloglsm in the oglc.

There are some 1nstances in the.Posterlor Analytics where»1t

! . A 'ﬂ

appears that Aristotle deals with syllogisms constitdEgd‘of a universal

g g . . . . Q :
. - X > R

fit planets that could notbhavelbeen known .

179
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o T 4
just such a pattern. 4 It might be shown as:

N \_- 1

response to the problem posed in the Meno we came across an example of

The sum of its interior angles being equal to two '
right angles belongs to triangle X
Triangle belongs to this particular diagram of a
triangle
The sum of its interior angles-being equal to two \
tight angles belongs to this particular diagram of
d trfﬁngle.g
%53
This sylloglsm seems more of a piece with what Mill is constantly

N

talking about. It locks here as if the<induction 1eading to the -

framing of the proposition that serves as the major would Be“composed qf

such statements as that which serves as the conclusion. QWG Baswers may
be made in response to° the allegation that this shows,
Aristotle's own examples, that syllogism is susceptible to the

argument. The first is that the above argument does not exhibit-4

Q@é that entitles it to beAincluded in Aristotle's formal system

ad in the Prior Amalytics. So it is rot a‘gsyll\og_isum.

EEe

Secon&i&, Aristotle uses the above example in the Posterlor Analyt&cs

4

in the context of discussing varlous kinds of know%edge whlch a learner
Lo

may be’ said to have. If he knows the major, he has unlversal knowledge,

and if he knows the minor, he has particular knowledge. But‘neither
universal nor particular knowledge 1is, without more, scientific

4 ’ ’ ’ T
knowledge. > Such a piece of syllogistic-like reasoning cannot serve

" the end of demonstration; hencegit is scientifically uninéeregggngz

The purposes of syllogistic reasoning dictate that such aﬁ.argument

pattern 1nvolv1ng a 51ngular proposition has no use in Aristotle's

.

vsystem. Yet it is this outlgw form of argument ‘that Mill representsi

) ~
-~

as thenstandard tupe of syllogistlc reasonlng that bears all the

s

;vir. ‘and all the defecte of sylloglsm ‘in gen@ral

iéﬁa. _ R ;
W ' MY

.
<
i~
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Lest we think that Mill's use of the singular proposition in

i

examining fhé"function of the syllogism is an.anomalylthaﬁ cgn noe
longer be taken seriously, we should note that the sylloglsm about
Socrates is a durable item that crops up repeatedly in modern dlSCUS;
sions. For example, Toulmin uses thg following sample pattern:

- Socrates is.a man ‘
All men are mortal . 46 . o 2
So Socrates is mortal

Y

Toulmln 1s not examlnlng the syllogism to see if a EeC1t10 is

1nev1tably committed in such reasoning, but it is worthwhlle to note

for our purposes his following comment :

Aristotle, himself was, of course, much ‘concerned
with syllogisms in which both the premisses were .
. universal, since to his mind many of the arguments
P within scientific theory must be expected to be of
this sort. But we are interested primarily in
arguments by which general propositions are applied

&
%0 justify particular conclusions about individuals;
so. this initial limitatiom will be convenient. Many

~  of the conclusions will, in any case, have an obvious

appllcatlon -~ mutatis mutandis -- to sylloglsms of
other types.

.‘We shall not be concerned with whether the fimal sentence in:this

quotation,from Toulmin is true within the context of his analysis.
That final sentence does aptly serve, however, to summarize. and
. . . n'

'diéclose a fundamentally wrong éssumption maée by Mill and5the propon-

ents of the petitio claim againgt the syllogism. These‘wﬁiters are,‘of.

n

course, .not tﬁe(only commentators who have turned the tt%iﬁ of’
propositions showing Socratesf mortality into the appare ot canonlcal
. ) v~ \ .
48 -

S

.t

form. o
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The aspect of logic focussed on by Mill is t* 2ed with inquiry

.into the unknown rather than demonstration c 1. With demon-

¥ a
"t

stration, the order 6f our procedure is in the direction opposite to
<that followed by the researcher who mlght begln, for example, with the
g . . . . 49

worklng hypothesis of a general law as his major premiss. Learners
on Aristotle's model, ought to begin with what is better known to them,
and not with what is better known by nature. From this point they

should be guided towards an understanding of the explanations, of natural

events. . Sug ‘-a-langtions are revealed to the learher by his seeing

the majdr -l'nd,ﬁhe conclusion related throhgh the timeous,

. oL €1 : :

) ’ N

24

sumed to have already grasped that

" the planets, unlike the.stars, do not.rwinklelin the night sky. Their
learning will cohsist in.grasping why this is sd frem premisses that
are .scientifically respectable, that is, they are necessary and.pribr'

- in nature (in the seéaral ways that Aristotle uses’ tnat notion of

priority). This is the sense of'learning*ff"addlqg to existing
. . P . »\ ) o '- .
v'“'osterlor Analytics.: =~ .. -

v

knoﬁledge that‘forms Aristotle"s topic'inﬂ'

VerX little of 1ts subtlety or comprehen31veness as a theoryrof how

sc1egce may be organlzed for tBe ratlonal transm1351on of 1tS‘ach1eve-‘:&’

. . ‘ Ja ;
ments to learners 1n1t1ally unfamiliar with that ‘science is suggested\

* ’ RN
by Mlll S acc0unt. The cr1t1cs who allege that the sylloglsm is ‘_;g"

1nvarlaély gullty of a petltlo prlnc1p11 have, 1ron1cally, assumed at %? )

a

N “ . -l . .
the o%pset‘as'thelr targer.acsgerlle and unrepresentatlye specimen of

,\’, e L
. .

. syIloglsmz in order tdfprove the barrehness~of'all syllogistic-reagonirig.

‘;Z“;;ﬂ‘ o . ‘ . . :’lr S x;.';‘, - ,::._
o T - o ' ‘
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- CHAPTER V

NOTES

ar
This charge is usually brought against syllogisms consisting of
categorical propositions, such as Aristotle recognized. The
so—called hypothetical and disjunctive syllogisms, developed and
formalized by Aris¥otle's successors, the Peripatetics as they

were known to an01ent commentators, were also accused of being w
fallac1ous, but we will not touch on this in the discrsc-ion that
follows. iE , U

See Top. 16 '5 An. Pr 64 50; and his comments on circular |
demonstratloﬁ in An. Post. 72522 7345, " In general see John Woods

and Douglas Walton, "TE® Petitio: Aristotle's Five Ways," L
Canadian Journal of Philosophy 12 (1982) 77-100. . i

Sextus Empiricus, Outlines of Pyrrohonism,'trans. R. G. Bury, Loeb
Classical Library (London: William Heinemann Ltd., 1933; Cambridge
Mass.: Harvard University Press, l933é reprint ed., 1967),

195-96. This work is hereafter referred to as Sextus, Pyrrh.

Sextus, Pyrrh., II, 165. =~ = | . . 4 ’

Irving M. Copi, Introduction to Logic,6th ed. (New York: Macmillan
Publishing Co. Inc., 1982; London: Collier Macmilgfn Publishers,
1982), p.. 107. o

Mill draws up hls conclusions in oppos1tlon to ‘the opinions of
Whately, whose Elements of Logic first appeared in 1826. Whately,

in fturnm, .was answerlng the charges of George Campbe}}, an eighteenth
century associate of Reid's Common Sense school: -sBeuw R. Sorley,
A History of British Phllosophy to 1900 (Cambrldge 'sgmbrldge
University Press, 1920; reprinted in a paperbiﬁk e&ﬁtlon, 1965)

p. 203, .and also John . Passmore, A.Hundred Years of Phllosophy,

2d ed. (Harmondsworth Pengulng Books, 1968), p. 21. -

.

John Stuart Mill, A System of Logic, Ratiocipative and Induct1ve~
Being a Connected View of the Principles of Evidence and the
Methods of Scientific Investlgatxon, 8th ed. (Longdon: Longmans

Gregn and Co.:Ltd., 1906; new impression, 1967), hereafter
referred to 31mp1y as Logic.  The first edltlon was published in *
1843. The adjective \temperate is applled because of such . N
treatments of the issue of the ‘value of syllogism as that ofJF H.
Bradley in The Pr1nc1p1es of Logic (0Oxford: The Clarendon Press,
1928),\11 7, 1-8, which contains such acerbi _'omments asfthé
' follow1ng “"the sylloglsm itself, like the m ;8 premiss’ is ‘a
fere super§;1tlon "the sylloglsm is a chimaera"; and "We can' ¢ .
. not: for evenlw1th eyes. fast closed swallow down the mass of
. brthodox rubbish in ghlch that truth has wrapped itself up. : -
' These paragraphs are reprlnted 1noltﬁing M. Copi and James A. '
_Gould Readings on Loglc, 2d ed. (New York: The Macmillan Company

4
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9. .

10.

11.

1972), pp. 112-15. Mill's discussion of the traditional critique
of svllogistic reasoning has not alwavs oseen ceonstrued in the even-
handed way he approached 1it:. see Passpore, A Hundred Years of
“hilosophy, whereln it is noted: ‘

"™I1I17s atritude o csvliegisz s often zisunderstood;
Re I1s read ass beinmg, Likeé locke, an unsparing oritic
o the traditionmal logic. This is not at all the
case; indeed, he is alwavs readyv to defend formal
I0%ic against those expiricists whe condemm it out
of hand as 3 "medieval rigmarcle’.”  (idid., p. IV
See John Stuart Mill, Actobiograchy
~idTary, I¥o~; published in raperda )
"From adoul the age of twelve,
another and more advanced stag : se o
insTTucTion, in whilh fhe main obfeslt was o Longer
the ai1ds and asppiiances of thoughi, ocut the thoughis O
o : R £
themselves. This commenced wiit logil. in owhich D .
Segazn with the Jrganon, and read it Fo the Analvoics
: s ofired little hv the Fosterfler
~elong T 3 brancsh o7 speculation I
Cor . .-l was nis James ¥ill's'
ctice, whatever studies| e extracred
it . ke“me a5 £ar 3s’possible understand and
'ﬁ?feelz:he etility of them: and this he Jeemed pecuilarly .
fitzing in the .case of the syllegistic logic, the ‘
usefulness of which had beexn .impugned DY sc manv
", writers of authority ... . My own conscioustc . and
_experience ultimately led me to appreciate :. s as
aighly as he did the value of an early practical : o

familiarity with the school logic. I know of nothing
in my education, to which I think myself more indebted
for whatever capacity of thinking I have attained . . .
I am persuaded that nothing, in modern education, tends
so much, when properly used, to form exact thinkers,
who attach a precise meaning to words and propositions, z
and are . imposed on by vague, loose, or ambiguous
terms." Tbid., pp. 35-36). 4

Logic, I, 'ii and iii. We shall mot here recount his extremely

important and influential discussion of the denotative and
connotative meanings of names. N

Logic, I, iv-vi. : ' '

This progression from simple words to complex sentences is scrut-
inized in the discussion in Gilbert Ryle, "The Theory of Mednihg;'
in British Phiiosophy™~i# the Mid—Century, ed. C. A. Mace, 2d ed.
(London:  Geozge'Allen and Unwin Ltd., 19669, pp. 239-64. Ryle

says therein:
 "Word-meanings do not stand to sentence-meanings
- as atoms to moleculés or as letters of the alphabet
‘to the spellings of words, but .more nearly as the

18
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N

tennis-rc ~ the strokes which are or mav be made
cwith 1t . p. 249)

"Iﬁ‘par:icular. Mill's theory o(kmeaning set the

guestions,, and in lar:e measure, determined their

answers for thinkers as different as Brentano, in B
Austria; Meinong and Husserl, who were pupils of

Srentanc: Bradlev, Jevons, Venn, Frege, Pe:.rle,

Moore and Russell.” Ibid., p. 2=0)

Thv }'.1’.1' are 4
men
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e each thought
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™aAaC,y 44y,

that which 1t is a mark of, or, as expressed 1n Kneale and Kneale,
The Development of Logic, p. 79: 'what qualifies an attribute
qualifies a thing possessing it."

Logac, II, iz, §~, 118-19. I.e., whatever has anyv mark, has

Mill's final position on the relative value of these two competing
maxims 1s shown 1n a footnote in the oglc (which means, as usual,
he is thereby answering a query of Alexander Bain's), which reads:

"I conclude, therefore, that both forms have their
value, and their place in Logic. The dictum de omni -
should be retained as the fundamental axiom of the
logic of mere comsistency, often called Formal Logic;
. . <But th: other is the proper axiom for the logic
of the pursuit of truth by way of Deduction; and the
recognition of it can alone show how it is possible .
that deductive reasoning can be the road to truth."

(Logic, II, ii, 4, p. 119)

This is a good example of Mill's predilection for conserving
traditional concepts and distinctions, and seeing some utility
in them even though he wishes to replace or improve them by his
own account. No attempt will be made here to deal with the

‘distinction between two rival-views of the proposition, each of

which, according to Anschutz, Mill embraces at different points
in the Logic.. On Anschutz's account, the class view of predi-
cation would be favoured by those who condemn the syllogism,

~\while the attributive view would be favoured by those who defend

‘the sylloglsm. Mill's maxim, nota notae, would be compatible

’
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with the :ttributive view, but his description of the function

and value of the svllogism is couched in terms of the class view. ‘
Ancshutz's explanation for this is: " as on many other
occasions, Mill wants to have it both ways." See R. P. Anschutz,
"The Logic of J. S. Mill," Mind 58 (1949): 277-305, ireprinted in
Mill: A Collection of Critical Essavs, ed. . J. B. Schneewind
(Garden City, N.Y.: Doubleday & Company, Inc., printed as an
Anchor Books paperback, 1968), pp. 46-83. In the discussion below,
we shall focus on Mill's treatment of the svllogism as if he held
consistently throughout to the class view, as Anschutz expresses 1t.
Our topic will not be Mill's consistency on this point, but rather
some assumptions he employs.

Logic, II, iii,{&h p. 120.

Ibid.

Ibid.

To repeat what was summarized in greater detail in Chapter Two
hereof, Aristotle draws a distinction among the following tvpes

of propositions, according to what subsequent commentators have

called the "quantity" of the proposition:

Mortal belongs to every man -- universal
Rational belongs to some animals -- particular
White belongs to Socrates =-- singular.

'Mill also uses a syllogism involving the Duke of Wellington, for the

sake of contemporary. The Duke did not die until the Logic had
passed into its third editionm.

Logic, II, ii,Sl, . 109. This view is evidently not just a whim
of Mill's: see P.F. Strawson, Introduction to Logical Theory .
(London: ‘Methuen & Co. Ltd., 1952; reprinted as a University
Paperback, 1971):

". . . when presented with a singular categorical |
statement such as one made with the words 'Caesar

is dead', which would now be classified as a singular
predicative or class-membership statement, traditional
logicians assigned it teo (I A form." (Ibid., p. 180)

Logie, II, iii,§3, p. 127

Ibid., pp. 124-25. This “aci.ity —.ght be compared with Aristotle's
description of Quickness - ° wit (agchinoia) which is discussed in
An. Post. A 34, Aristotle says it is the flair for hitting upon

the correct middle term, and hence the explanation, with no apparent
hesitation. He uses the example of 'inferring that the moon's
brightness on one side is explained by that side's facing the sun,
the source of the reflected light. The quick-witted man passes

from the major term, "bright side facing the sun," and the minor
term, "moon", to a'recognition of why the moon's bright side is
always tufned towards the sun, without having to trace labo-’ ~sly
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through the middle term in this syllogism. This process differs N
from that described by Mill, who focusses his remarks on the
dispensability of the process of inferring particulars from

generals; from the fact that A happened once, to the realization

that A will recur, all other circumstances being the same. Mill

and Aristotle are in agreement that different degrees of human
reasoning abilities will allow the standard process of 1nference,

as each views it, to be abridged by some exceptional minds.

Logic, II, iii,§4, p. 126.

Ibid.

’

Ibid., p. 127. The language used by Mill, namely that a collection
of facts and the framing of a general proposition '"warrant" a
"given inference', has been likened to the relatively modern
conception of formal logic as a system of "inference licences"

or "inference tickets.'" See Gilbert Ryle, The Concept of Mind
(Harmondsworth: Penguin Books, published as a Peregrine paper-—
back, 1963), p. 288: '". . . we should have thought of the rules

of logic rather as 11cences to make inferences than as 11cences
to concur in them. '

oglc, 11, iii, 55 pp- 129, 131. No commentator appears to have
remarked on the striking fact of Mill's use of legal terminology
in describing the use of the rules of traditional logic. For
example, the phrase "collateral security' is common coin in credit
transactions. It 1s created by an agreement or assurance made by
the debtor that is independent of and subordinate to the principal
security. Thus a person may borrow money against the mortgage

of his land and provide collateral security in, f¥r instance, the
form of a pledge of shares of company stock. Mill sprinkles
different metaphors and analogies throughout the Logic, 11, iii,
JE'Q—6, and it is sometimes difficult to ascertain whether or

not they are just intended to be elegant variations  on the same
theme. The idea that one's own deductive inferences are warranted

by general propositions discovered by induction and supported by

eVidence is certainly different from the suggestion that the rules
of logic are a secondarv form of assurance because certain rights

may be enforced by one person against another. Mill's language in
this regard may be picturesque, but it hardly bears analysis.

Logic, II, iii, §4, p. 127.
Logic, II, iii, {5, p. 130.
. . G
Ibid., p. 131. ‘ /S\\
b .
An. Pr. 25726-31 _ . .
E.g., Mill adheres to such views as that: the standard form of

proposition comprises a subject and a predicate (though he adds the
copula as an essential element as well), the meaning of a word or
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expression ("many-worded name") is to be sought in what it names,

and the mearing of a proposition will be the composite of the
individual meanings of its elements .

And hence his taklng issue with the dictum de omni, which supposes
that predication is a matter of class inclusion rather than

attribution: see n. 16 above.

The word "prescr1bed" as used here may not be entirely accyrate,
since it is at least arguable that Mill is only documenting what
actually takes place. Any dlspute gver this would have to take

up the issue of how much of Mill's representation of psychological
experience in the Loglc describes armchair theorizing.

E.g., 'see Bradley, The Priﬁciples of Logic, as excerpted in Copil
and Gould, Readings in Logic, p. 113: "It sins against the third
characteristic of inference, for it does not really give us any
new information.'

Among Mill's commentators, the seed of this idea seems to have been
noted by F. E. Sparshdtt, Introduction to Collected Works of John
Stuart Mill, ed. J. M. Robson, 12 vols. (Togonto: University of
Toronto Press, 1978), vol. II: Essays on Philosophy and the
Classics, where Sparshott writes:

"But he [Mill] shows no sign of having noted
what Aristotle has to say about syllogisms in
investigation. To turn from Whately to the
Posterior Analytics is to enter a different and
saner world, in which the conclusion of a scien-
tific syllogism is not a proposition .like” 'The
Duke of Wellington is mortal' but one like 'The
moon suffers ‘eclipse,' and the inquiry which it
concludes does not take the form of discovering
classes to which its subject belongs but that of
discovering causal relations in which it is
invoived." (Ibid., p. xi)

/

Sparshott s account 1s acute but not 1mpeccab1e the notions

‘of lnves 1gat10n and causality 1n the An. Post mustlxzhandled

ic, "Introduction", p. 3.

See above, Chapter Twc pp. 37-et seq. One of the foremost Mill
scholars grasps in outiine the genesis of a syllogistic system,
though he does not carry an insight he credits to Francis Bacon as
far as we have pressed it here. See the following:

"Like some coutemporary'scholars, Bacon thought of the

syllogistic logic as a development of Aristotle®s
attempt to regularize the sort of disputations that
are recorded in Plato's dialogues. n this context,
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moreover, he considered that the syllogism hac an .
intelligible function as a way of settling a difference ;
' of opinion about some propositions by discovering
other propositions to which both parties could agret
. and from which the disputed proposition (or its con-
tradictory) could be inferred. If, however, logic is
regarded as a means, not of seeking agreement among
disputants, but of discovering the truth about things,
then it is not at all easy, he points out, to see
what purpose can be served by the syllogism.”" (R. P.
Anschutz, The Philosophy of J. S. Mill [Oxford:
Clarendon Press, 1953, p. 125}

\:— . . -
Anschutz also records in another passage a curious observation:

"The assumption here is that it 1s the dialectical
syllogism which is fundamental in Aristotle's logxc
and that the scientific syllogism was added as an
afterthought. This is an assumption which was made
by most seventeenth-century philosophers and it has _
: heen revived by some recent commentators on Ar1étotle s '
< logic.” ‘R. P. Anschutz, "The Logic of J. S. Mill,"
% p. 67, n. 22)

. Anschutz then refers to Kapp's'small text, presumably as evidence of
other authorities sharing this assumption. This characterization of

the theory of demonstration as an "afterthought' is an unfortunate

choice of wording. Kapp, for one, argues that the Topics (on )
dialectical argument) was completed before the Analztlcs, but it appears
not just to be chronological order that Anschutz is alluding to. What is’
fundamental is not the dialectical syllogism but the practice of teaching
in the Academy and the exercises in disputation that were encouraged
therein. This, Kapp and Ryle agree, forms the material out of which .
Aristotle shapes his doctrines. ° '

41. An. Pr. 47220 et seq. y

¥

42. See, in éupport of this interpretation, the following:

". . . one needs to make clear an epistemological v
assumption which remains covert ip Mill's own

account._ Mill thought that the world consisted of
particular facts, particular states of affairs only.

He was, like Locke, an atomist; everything that

exists is particular. . . Hence the facts to which

the general statement has to correspond are singular

facts." (Alan Ryan, J. S. Mill {London: Routledge

& Kegan Paul, 1974], p. 72)
43. See An. EQEE' 78231 et seq. and pp.78-79 above.
44. See An. Post. %1a£0-26 and pp. 135-36 above.'
~ 45. See pp.83 and l;6 above.

46. Stephen Toulmin, The Uses of Argument (démﬁ%idge: Cambridge
3




47.

48.

49,

¥

University Press, reprinted in a-paperback edition, 1969), p. 108,
Ibid.
See above, Chapter Two, p. 25 and n. 15.

This is only an ‘illustration. It is not meant. to be an accurate
description of how a scientist would invariably proceed.
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CHAPTER VI
.4

PHILOSOPHIC CRITICISM OF ARISTOTLE'S PROGRAMME

FOR TEACHING AND LEARNING THE SCIENCES

1. Introduction to this chapter

AThe-preceding chapters have been developed and presented with a

. view :o narrating and spell#ﬁg out the features of Aristotle's logic
that bear on the question of how to use demonstration to impart the
knowledge that has Béen gained ‘'by working scientisté. As we have .seen,
Aristotle expounds a remarkably techniecal and comprchensive programme
{or the transmission and acquisition of such kngﬁledge. It s a logical
method, in the multiple senseé of that phrase, inclqding the Dewgyan
sense that will be discussed later. This chapter will be primarily

critical in. its orientation towards that programme. We shall test the

verisimilitude of Aristotle's portrait of teaching by comparing it with

what te;ghérs typically do, with how textboék writers preéent'what
science has accomplished, and with what curriculum planners aim at in
organizing and choosiﬁg the materials and activities for study in a
science. This will not be an empirical comparison; indeed, it could
hardly be éo, given the scércity of examples and lack of content in
Aristotle's presentation.of‘ﬁis programme. Rather, we shall be inter-
ested in examining the basic presuppositions.qf teaching in general,
as laid out by Aristotle, an& in reflecting philosophicaliy_on the

. ’ , :
validity of these by aﬁplying our conéepts of such key items of
educational discourse as teaching; leérning, explaining and démonstrating.
We éhall discover that a fundamengal part of Aristotle's thinkiﬁg

EI

is formulated in response to the same problem from which stems Plato's

191
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theory of anamnesis. The extended discussiorF ot¢t3‘iAristot1e, like

5

Ty

Plato, feels badgered by that problem and how he attempts to solve it

~

18 contained in Chapter Four above. The position developed in the

»

second part of this chapter is that Aristotle's theory of learning is

‘disfigured by his proposed solution, ana this disfigurement is to such a

degree that his thédryrcannot'cohefently explain how learning ;g
possible. The trouble remains chat; even on Ariscocke's\account: thé
legrner must still al;eQ&y know what he 1is seekinglco learn. A more |
reasonable solucion,.théc is suggested by, and analogized from, how
discovery is poséible in non-ceachiﬁg contéxts; is supplied iﬁ this
part of the chapter. It tries to arrive at a nof?%n of‘"previous
knowledge" that both is in harmony with"whal happens in the classroom
and stands up under philosophic scrutiny.

The thltd part of this chapter is devoted to expllcatlng the
relatlonshlp of eEagogE, as Aristotle understands it, and teaching.
There have been some pregnant remarks in the secondary literature on’
this topic..'It shall be argued that these generally miss the mark,

because the process of epagogeé is to be contrasted with what the teacher

does, according to Aristotle, and it is neither identical with nor
]

analogous to teaching. What it is and how it allows for a second

person to help it happen remain mysteries for the most part in Aristotle's
brief desq;iptioﬁ; This is a secondrweakneSS of Arisﬁotle's theorizing‘
ébout'the tépe of knowledge that is a precond?tion t&‘learning,

We shall then turn'to a discussion of the role of the aitia or
explanation in the prochremenﬁiof kﬁowledge. We will contrast the way
ih.thch Aristotle tﬁinks thé appropriate explanations can be discovered

and imparted to learners with how scientific explanations play a key role

S ‘



in a ;oncepc of .clence and of sclentific progress that is modern and
bdiscinctJy non~Arisﬁo:e1ian. The contrast wi be betuccp on the one
hand, the uncritical presentation to students’of ready-made explanations
and, on the other hand, the presentation of explanations of varying
degrees of acéepfabi;ity to students, who are encouraged to test such
qtplgnations and who, as one of the goals of science education, are put
in the position of being able to try to formulate their own cxpl&nations
id‘éonformity with, certain criteria.

In the last pa-: of this dhapter we will consider the merits of
Aristotle's claim that there is 091y one method by which teachgn&”
proceeds and Augﬁt to procéed. :ihe factual pa¥t ofbAriétocle’s cléim
fails, it is.submitted, because teachers use many techniques and engage
in many activities that are not at all demonstrative. In addition,
the préscriptive part of his claim is plausible only in view of his
hope or e##ectatién that;g‘écience can be perfected, in the sense that
no further pringiple- or explahations are discoverable or need to be
discovered. We shall argue that such a thesis is not sustainable on the

" evidence qf the éourse of scientific progress down through history, nor
is 1t foreseeable on theibasis of such évidence that it will prove true
in the future. Afistotle's conceppion of the possible completengss of
the theoretical sciepces conditions his conception of science teaching,
and the fate of his view on the first possibility will nécessarily
be shared by his view that demonstration is -2aching par excellence.

© We also,ﬂ;n this part of the chapter, contrast demonstratic- with the
use of dialogue by the teacher in the classrooﬁ and the use of dialogue

in classroom texts. The exposure of learners to participation in, or

observation of, debtates and discussions is not a mark of the immaturity

o

-
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of a science, but rather is a necessary ingredient of any sciencc
)

education.

It should be made clear before emb;rking on this chapter that
Aristotle's theory, interpreted as a method of scientific inquiry, was
long ago rejected by natural'phiiosophe:s (as chey were then called) and
‘ignored'by educational theorists, both groups of whoem, like Locke's

_putative infant, wished to start intellectual life with "white paper,
void of all characters, without any ideas.”l From the hizh eminence of
being'amqng the leading texts-that brought European culture out of the

3

so~called dark ages, Aristotle's logical texts, particularly the

Posterior Analytics, were demot. . by early modern thinkers. They have
v :

since been little noticed by philosophers, either of science or of:

education.% The few paragraphs that foilow illustrate how thorough the
rejection was and ﬁow it continues still. These remarks aﬁd quotations -
bare placed here as a prelude to our critical evaluation, s§ that they

may be an object lesson (not in the Herbattihn sense) about how

Ny
&

phllosophy of educatlon tends to reinvent ltself continually. Aristotle's

~J R

system has never been built upon. T . ,11}1
As was pointed up in che lntrodﬁétory Llapter, Aristotle's
o E ':—/\ﬁd 5.

‘ab ut<§he concept of éducation have,

'l\,

7

contribution to questlonsrarlsf A

to modern eyes,_beenxy131blé,

\g'

rejected in theé coursgiof the r£selof modern scientific ‘thought and

a — N\
have not been accorded m@ch concengrated attentior. since. This is just
one example of how theérists who aim td deal with the topic 6f human
knowledge (and hence, humén learning) feel disposed, again and again,

wilfully to rid themselves of any conceptions iﬁfluencing their

predecessors. - We might mention in this regard Bacon, Descartes and
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Dewey. With‘resper‘ to the first of these, it has bcen concisely
<

summarized that:

Bacon firmly bellieved that progress in knowledge
wag possible only when : e ground had been com-
pletely cleared and a ne.;, foundation laid. Men
must begin, he says, from the ver foundations

and effect a total reconstructiorn of all sciencés.
%specially must the mind be freed from every
opinion or theory, and proceed straight to nature
. . Reason, or logic, sayd Bacon, has for so long
been divorced from facts that it has fixed errors.
rather .than discovered truth, and therefore, the
important step is to return to a purely sensuous
knowledge of natural things; and from that founda-
tion to work slowly upward, constantly guiding

and controlling the mind by observ.itions and
experiments.3

Dewey was keen on having us go beyond Eoth Baconian philosophy and the
antiquated method of scientific inquiryvit supplahted; and for him:
"Essential philosophic reconstruction represents an attémpz to state
these causes an& results in a way freed from incompatible inherited
factors.l"4 -This stro;g desiré.to~clear the grouqd and to rebuild on
the basis of answers to the root problems\ realigning antitheses, and
assign}ng new meaning‘to concepts if need be, is commbn iﬁ the

. philosophy of education.s Such a tendency has led to the following
acute rémark: "To an extraordinary degrée, the history of educational
theory is a history of repeated fresh starts rather than of continuous
progress."6 The trouble,with such an attitude i% that theorists

are obliged to reinvent some quite useful early ideas which had fallen
by the wayside of a patﬁ we fail to look back on; A;ispotle deserves
to be reconsidefed, not because a demoiition of his ideas is a
hecessgry prerequisite to a true begiﬁning, but because getting

" straight about his work is a worthwhile beginning in itself. The~

attempt to appreciate and criticize 1s instructive because we realize

the depth of Aristotle's programme. There is little that is educationally
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trite about 'it.

2. Previous knowledge and demonstration

o Three facets of Aristotle's work in the Posterior Analytics

evidencé how important it is to show that previous knowledge is
necessary for all teaching to take place. First, this express .dea

is the overture, so to speaﬁ) to that treatise, brought out resonantlv
in the opening sentence. Seéondly,”the achievement of that kind 6f
khowledge'that‘geserves to be called scientific or kﬁbwledge siméliciter
depends on the?e being premisses that are previous or prior to the )
conclusion in the order of deduct’ (if not in the order of actual
learning by the student).. Thus A- stotle avoids being entangled in

the same problem ;hét is encountered in the Menc Thirdly, Aristotle
erects a theory of ggég§g§, embracing both a process apd a faculty, to
answer the question about how first principles are acquired, if not

by teaching. ihe no;ion that the learner must first know something

before he can be taught anything else is absolutely basic to Aristotle's

work in the Posterior Anmalytics. To a large extent, :his theme is what

makes theniggatise cohere. It also shows how Ar;stotle shared certain

problems vith'Plato. In the discussion “elow, the criticism will be
made that for Aristotle and Plato both, the previous knowl: .’ ge of X
necessary to support learning Y is in some sense already the knowledge
of Y. This is a mistake, because sﬁch accounts preserve the concept
of learning against the skeptic's attack oniy at the cost of diétogting
i . .

how learning usualfgatakes place.: The knowledge of Y is not in some

. abstruse way already contained in the knowlédge of X. What precedes

Y in a 1earner's understanding may be a knowledge of many sorts of

things, from which he may, for example, be entitled to infer that Y.

CRy
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It devolvés upon us to re—examine.this question of the necessity
" of prévious knowledge. This is best dome by trying to isolate some
paradigm caseg df a researcher discdvering Y on the basis of what he
alfeady knows. Thereafter we may proceed to the sitga:ion of a student
learning Y from a-teacher, without the student's knowing Y in any
sénse beforehand. We must keep in mind that the knowledge is not ofc_

just anv sort, but the potential.learner must possess knowledgé that

nty

he can state in the form of the answer to the question, "What is Y¥?

This is the kind of answer that Plato, in his early dialogues, has

&

Socrates continually circle back to as basic to anyv further xnowledge
o v N \

ctaim.: The answer to it becomes the standard against which cther

claims to knowledge can be measured. For Aristotle, and for his. theory

of demonstration, the type of knowle&gg that is conveyved dv teaching Is |

~ Co
5

knowledée about something as revealed by what can.be essentiszlly
predicated of that thiﬁg. This is not‘stated in the conclpsicn zc the
démon;;%ative'syllogism; but rather in thevpremissés, and it is wha.l
alSo:ﬁeipsfto show the e#planation of that thing.

In response to both Aristotle’s and P :o's presuppesitions about

v
-how previous knowledge (in tbe relevant educatiaral sense) is zcguired.

we may askzwhétherj”and %i/g;, in what sense, a learmer =ust xnow wWhat
; ) \ .
Y is before he can propekly be said to learn Y. We may refer back 2o

our discussion in Chapter ir for a description of how Aristotle and
Plato give contrasting accounts of what this prior knowledge coasis:s
in and of what "learning" means as a result. Let us take an - &

apparently simple case of an investigator, working at the freantiers of

’

his science, learning something new. It is not new just o the

investigator, but it is somet’' 2ag that nobodyv before him has xnown.
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The justification for proceeding in this;Way_is'that‘gertain

&

épistemologically relevant terms and expréssiéns éreiaﬁsigubus‘between
what we ma& call, in vergal shdrthand, a'research con§ext andyé

. teaching céntext. For example, both -r<search physicists and students
who are only ﬁovices in physics may be said té learnhiﬁpbrtant truths,
though we recogniie that. there ére two'senges.éf’;he sa§§“Ve;b being

\

applied here. The same point is relevant with respect to such

>
iy ©

:activities as discovering, reseafch and inqﬁiring. The.igtefplay
between the two contexts has had some influence on.teaching‘methods;
for instance, in..the argument that teaching ought to bé.leSS a matter
of instruction and more of a means'for allowing the learner to re-
discover‘knovledge that is already.included in the inventory of e

science, and that such re-discovery should proceed in the same way in

g

which the original discovery was made.  This, and the related though

€Y
’l

istinct theory that scientific subjects should be learned by an

Ked in discussions about how
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Ingquiry method, have been ver
science tesching should be organicec. Thev evidence how stroag is

che attraction o assimilate what students should do with what
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be to accept this parsliel and zo Iy o show how previous knowledge

is related to origical discovery, azd what this implies for the extent
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of knowledge necessary to the student’s learning.

There h- : been several occasions in the history of astronomy
during the past three centuries when investigatoréhavediscovered a
néw planet in the solar system. For instahce, Herschel discovered
Uranus in the eighteenﬁh century, Neptune was discovered around sixty
years later, and then Pluto was finally observed in the l930's.9 In
Herschel's case, the discovery he made was dependent on his several
systematic surveys of the heavens; in wh _ . he used the telescope
he himself painstakingly constructed.lo He spotted what he at first

took to be a ‘comet among the stars in the constellation of Taurus.

He surmised that it was a comet because repeated observations showed

that it moved from Taurus into other constellations. In fact, Herschel's

.

initial feport.to the Roval Society was entitled "Account of a Comet."
ter more detailed observations and after calculatiqns of‘its angular
motion, direction of travel and so forth, it was finally determined by
cther astronomers of Herschel's day that the seventh planet had been
discovered. .:s elliptical orbit and perihelion were calculated.
Eefschei went on to discover, by further examination through his
tglescope, the first two of Cranus's five known sat¥llites. Though
there hacd been some specula;ion since Kepler's!time-that a new planet
:igﬁ: be awaiting discovery, it was generallf thought that such a’

placet would most likely be fournd at am orbit interposed between those

Mars and Jupiter, and oot ia the trams—Saturnian region. It seems

(&

Q

that Uranus had beend on many occasions recorded as a star before
Berschel recoganized in what ways it did not share sta-like aspects, in
particular because of its relative change in position and because it

appeared more as a disc than as g point of light.

199



(Y

Herschel's discovery is presented as an example of an investigator

learning about Y without first knowing what Y is. He learned, through

\x

his observations and by virtue of the confirmatory calculations done by;

other scientists more professional than he, that Uranus was not a star
and noﬁ even a comet, though the latter was Herschel's initial
description. The sighti.  of Uranus, which was not even suspected to
exist before Herschel spied ié, differs somewhat from the later
sightings of Neptune énd Pluto. In the latter cases the existence of
each planet was to some extent predicted by astronomical tables,
calculations and pre—disqé&ery observations.

ﬁhat previous knowledge was available to Hers....! about Uranus?
He might have consulted the then existing star -hzrts, tiough he need
not have. Although an a;ateur astronomer (his oc~*'p=rion at the time
was teaching music), he was aware of the different aspects‘of stars,

of comets, and of planets. He had such knowledge that, when presented

with an anomalous light in the sky, that showed an unusual position and

outline, he could make some basic calculations about it, such as
speed, directicn of motion, and relative.size of the light source. He
could even, after his initial discovery, use his powers of observation

to descry that the orbit of Uranus's satellites is retrograde (and he

had no precedent to suggest this, ‘since this was the first observation

- - - 13 :
of such retrogressive motion in the solar system).

The point of enumerating these types of prior knowledge is to

test Herschel's discovery against the skeptical claim that what Y is

cannot' be learned without Y-being ééfeady known to the learner. We might

R St

say that Herschel knew, comparatively speaking, a great deal about

astronomy and nothing about Uranus prior to discovering it. He knew
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about the constituents of the heavens and their motions and appearances.
But what sense does it make to say that Herschel must have already
known that Uranus was the seventh planet before he sighted it and
recorded his bbéervation in his astronomical journal? One of the
points to be observed about Herschel's actual procedure and his first
attempt to categorize his observation is that he got thé category wrong.
He saw something which he took to be a comet and which was subseqpently
confirmed to be a planet. The fact that he was the first to see that
'speck of light as not emanating from a star is what apparently gained
him crédit in his own day as the discaverer of Uranus.14 This entitled
him, for example, to suggest-a name for the newly discovered planet, -
though his suggestion did not catch on and the choice of another name-
smith prevailed. A skeptic might t;ke refhge in the claim that

Herschel did as might be predicted on the skeptical accounf: because

he did not already know what Uranus was he failed to recognize it ghen
he saw it. The skeptical position would be, of course, that Herschel
could never have recogAized it unless he first knew that it was a
planet. Thét‘there is qomething inherently wroné‘wi:h the skeptic's
position is shown/gy how Herschel p;oceeded and howyhis observation was
taken up,byfbﬁher astronomers. The processes of seei;g something, such

astY;/énd of determining what Y is, are logically distinct. We may

have evidence, based on observation or even calculation, \of Y and yet

Y
\

this\is no less knowledge -just because we cannot as &et séy what Y is.

™~ \

“ )
We may evén;bg wrong and, on a misconstruction of the evidence; say that

Y is an F when iE*turns out to be a G. Such error in no way diminis*-
. 3
the fact that the other, evidential knowledge remains something\we .

As in Herschel's case, the observer who puts us on the right path\may



rightfully be called the discoverer, even though some of his observations
and his categorization of his own discovery may be quite wrong. This
line of argument is meant to show-how odd it would be, given ousreﬁperL
;ences of scientific discovery, to think that we have to know what
something is before we can be said to discerr it.

Aristotle's account may quite easily handle the case of the
discovery of Uranus described above. It may be said that we, or
Herschel in the above circumstances, had in mind the essential attri-
butes of planets (or at least, comets) as contradistinguished from
those of'stars. This would be our universal knowledge, as Aristotle
calls it. Then, when we came across a new planet, we gained through
perception particular knowledge by realizing that the body subsequently
christenedlUranus falls undér that univeréal.. So there is some apparent
sense in saying that Aristotle's account is consistent so far with our
common experience In scientific discovery. But his account is not
whokﬁi vindicated by such experience. How would it handle, for
instance, the diséovery of pulsars in outer space? In this case the
discovery is not in thé form of the observation of a'particular typé of
star, which is capable of’being complétely described in claésificatory
language. From the evideﬁce of recorded radio signals and perhaps of:
flashgs ovaisible light synchronized with‘Buch signals, a theoretical
account of pulsars has been developed. This account depends at bottom
on the at&mic theory of matter and on the relationship between mass
and binding energy. To some extent what we may diécover about pulsars,
or. in a more recent example, about black holes, maylconflict with what

{

we had previously thought was essential to stars as'a genus. We might

v

have, for example, in our scientiﬁic definitions, assumed that all stars

202



203

produce light as a result of physio-—chemical reactions and that fhey
would be luminoqs to some degree. Prior to the discovery of black
holes, or at least the advent of the theory postulating tgem, what

sense would 1t have made to say that one type of star does not gllow
light tq‘égcape its gravitatidnal‘pull? Hence, there is a éreat deal
more to the discovefy of such phenomena and their scientific.explanation

. fa
than Aristotle's distinction between universal and partichlar knowledge

woui& account for. The scientist who, upon observing the Crab nebula
let us suppose, discovers such a phenomenon as a pulsar,zfar.from
fitting it inté the known categaries of stars, may find that he haé

.to remake, to some extent, those existing categories in order to
accomogate the observed phenomenon.15 It is just this process that

is so often the most stimulating side to a new discovéry; discoveringv
a new type of thing can be more exciting than discove:ing a new instancg
of an estéﬁlisheé type. The long-standing controversy between propon-
ents of the corpusculaf'theory of light and those who supported thg)v
wave theory turned on just this issue of how to give an explanation by
méans of one universal (particle) rather than the other (wave). The
true advance is made, on $ccasion, not by verifying which category is
appropriate, but by developing an alternative theqry in which both
coﬁpeting_theoriés ;re supgrseded and so arg_the categories associated
with ggch; For example, we héve witnessed in this century the rise of
a thedry of quahtum electrodynamics and the éoncépt of the photon which
together explain more events than did either the corpuscular or wave
theories alone. The question of which two ultimate categories the
behaviour of light should be explained by is less relevant than before.

Scientific inquiry is not unduly hampered by the objection that

1
|



scientific researchers can at best only gain new knoyledge in particular
og what [they already know inAgeneral. Althoagh previouerhnowiedge in
the form of evidence, observations, confirmed interences, and probabil-
ities is used by scientists in the course of their inveétigations, it
is a slippery.philosophic move to lookiat’the procedures of discovery
retrospectively and to claim that what was finaiﬁy arrived at was
already present‘in some form in what the discoverer knew when he .
started. |

There seems, then, to be some'intelligihility tok%he notion that
a researcher may say that he knows X and is seeking to discover what Y
is, without him being taken to mean that the knowledge .of what Y is,
either potentially or in universal form, is amohg the things he
already knows. ﬁet us look next.at a paradigm\cgse of investigation
or inquiry outside of the physical sciences, The following example
would be drawn from the practice of: foreneic investigations. Supnose
"a police officer is attempting to discover Vhat-implement was used to
open 5 window'of'e house. and thereby nermitted a burglar entry. He
- will obviougly bé interested in gathering any relevant evidence or
clues at the Zi:;%f Por- example, he will examine the marks left on
‘the window trame/and the paint thereon. He will apply his knowledge of
similar'househreakings’encountered in the past and the knowledge gained
in his training. Fron the evidence he collects he may be able to
formulat? a conclusion (infe Sherlock Holmeslan kind of deductﬁou) that
the impleent*wa; made of iron or steel had a beaklike end 4 centif
meters in width, and on thatend had a V-shaped nick one-half centimeter

from one corner. He may also surmise that it could be handled by one

burglar alone (as shown by the footprints on the ground outside the
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window) and that it afforded sufficient mechanical advantage to allow
a man Of.relatively small staturé_Ep pry up the window and to snap the
window lock. The foicér's pbservations and inferences at this junc-
ture go so far as to allow him to know something about an implement,
even though ‘he does not yet know what thaf implement is. It might
conceivably be a crowbar or a wide chisel with a pipe applied to its
handle for extra leverage. It may turn out that, later on, ﬁis inves-
~ tigation leads him to a local suspect, the tread and size of whose
shoes match those imprints found outside the window of the b@rglarized
home, Also in the suspect's possession are what have come to be known
in the thieves' trade and defined under the criminai'law as house-
breaking\tools. Found among these is a croﬁbar, one end of which matchés
perfectly'thé impressions left on the window fraﬁe of the house. The
asSembiéq évidence would then go towards eétablishing that the imple-
ment used to jimmy the window was this particular crowbar. We should
note here thaf the process of discovery here does not pass from know-
ledge qf the universai crowbar to the suspect's particulér crowbar.
The previous knovledée relied upon by'the investigating officer is not
that of crowbars in general, but of the unique circumstanées surrounding
the commission of ;he‘pa;ticular break apd entry. In this case it is
clear how learning what the instrument is, in ﬁhe sense of coming to
identify it, is posterior to, both logically and chronologically,
gaining knowlehge about the lnstrument as yet unknown. A similar
process would be exemplified by~the forensic pathologist giving his -
opinion about the cause of death where no weapon was fdund, thg garage

\\mgchanic diagnosing ﬁhy a tire went flat, or an allergist narrowing

down the range of possible causes and finélly isolating the single cause
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of his patient's reaction. In none of these cases would we say that

the investigator already knows precisely what the cause is before he
begins to look for it in the ways appropriate to his art or technology.

He may have a general idea or hunch, based on 'his experience and
training, but this would not exclude the possibility that the cause in

a particular case will be unprecedented or unique, yet withal

We have now held up to scrutiny cases of discovery in astronomical

discoverable.
science and in another, more mundane type of investigation. Aristotle's

work in the Posterior Analytics, we have argued, is not primarily
concermed with'a method of how scientific discoveries may be made, but

instead is focussed on how sciences are and-should be taught. It is
‘knowledge, both as previous knowledge and as learned scientific

knowledge, in this sphere that most concerns him. He wants to say
that here, too, the student is said to learn in the sense that he comes

to grasp in actuality something that he‘alreadybknows potentially. Not
~all knowledge,.we will recall from the summary in Chapter Three, is

learned. One type of knowledge (viz., in the form of first principles)
is achieved through another process. We shall explore this process of

epagoge in the third and succeeding part of this chapter. We ought to

keep in mind that Aristotle argﬁés_for the necessity of the knowledge
of first principles in order to avoid the problem of an infinite

!

regress in his account of the premisseslnecgssary for effecting a’
In our discussion above of diécovery and the

demonstrative syllogism.
role of previous knowledge for the praqtitionersvof different fields
of investigation, we extracte& the lesson that where a disno&ery is made,

what was known previously may have a direct connection with the discove:y;

w3
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but this falls far short of saying that the previoué knowledée already
includes, in éome latent or generai form, p;eéisely the "discovery
subsequently made. A criticism based on a parallel distinction may he
made against Aristotle's generél account of learning, where what is
being leafned 1s'$eing taught.

We may cite an example from a classroom setting to illﬁé;rate
this discussion. Aristotle is fond of using an example from‘geomgtry,
but his theory of demonstration purportedly embraces all branches of
theofetical science (and in that category wopld be theoretical, but not
applied physics, as we knoﬁ thém). Suppose a student is brought to
understand a general principle of physics sﬁch'as Newton's second law
of motion as it can be expressed in the symbolic equation, f = ma. .
This states ﬁhat the aﬁount of force in An.objeCt equals the product
of the mass of that object an&‘its acceleration. This is often
' iﬁcluded as one of the basic principles introduced as the beginning of
a secondérybschool.phyéics course and used thereafter in explicating
theofies anut the behaViour éf objects that range in size from ,
subatomic particles to celeétial bodies. With éuch a broad principle
in mind, it is temp:ingvto_say that students.are taught by means of
the application of this principle to Sarticulaf situations,“and‘are led
to discover things by virtue of it. For exaﬁple, 1f the student is
given or has himself obtained aata in respect of two of the thfee
variables shown -in the equation, he can discover the amount of the
third by using a pocket calculatér.“ There is apparently no'limif to
the numbe; of situations to which this principle can be applied. Such
broad principles as Neﬁton's lawé, in their force if not their form,

seem 'to resemble the‘sort of thing that Aristotle envisions as lying



at the base of each particular science. Teaching will be tantamount
to setting beforellearners the relevant basic principles. (which are
s
undemonstrable) and then taking learners through the deductions that
may be made from them in conjunctién with the minor premiss that
exhibits an explanation. This example from physics is cited bgcause
it séemg to be one amenable to.Aristotle's account; for wﬁat is
previously‘kdown,by ﬁhe studeﬁt appears to exhibit some of the ha;l-
. marks of scientific premisses (i.e., hecessity, universality, pribrity),
The student works from such prémisses and by foliowingva deductive
pattern arrives at a conclusion that is also necessary and universal.
The deductive procedure guarantees that the knowledge achieved is
scientific. Theré is only one metﬁod of teaching and this is what it
involves; .And the student will not be able to é}aim he knows Y
scientificallyNuﬁiess he‘can give the proper reasons for Y in the
pattern which shows the demonstrative premisses leading up to Y in the

/|

conclusion. This is something like the mathematics teacher's

" insistence that the bare numerical answer to a pfoblem is not sufficient

by itself tolshow that the leafner grasps what he has bgen taught,

but that the relevant formula and its méniﬁulation'must also be shown
6n the face of the answer.. Or, if it is a geometfy problem, the
relevant ﬂ}pothéses, ipfg:ences and justification for éaeh step must"
be shown in the proof of the.theorem. It is.véry enticing to think
that allvféaéhing.and learning could proceed alohg these lines and thét
;11 knowledge gained from teaching would ipso facto be séientific."The
method would be i_nfallible..l6 K RUER o

One flaw in this view is that, as Aristotle himself admits, a

learner can be said to learn the conclusion in actuality only i% he:can °

\
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be said already to kndw_it potentfally. This is pért of Aristotle's
rebuttal of Meno's dilemma. It introduces a ghostlike sense of knowledge
that stands behind every successful act of learning. The remar#s made
above abput the connection drawn between trying to discover Y and
valready gnowing what Y is are analogous here. It”is hertainly intel-
ligible to cléiﬁ‘that a learner can;grésp s;mething of which he has no
prior notion or suspicion, let alone knowledge; for ex%mple, that
ﬁars's period of revolution ;round the sun is 687 days. For Arisgotle
however; su;p a proposition wouid not coun£ as a plece of scientific
knowledge or be demonstrable. The only propositions that can be
demonstrated, and_thus taught -and learned, in the strong sense of those
terﬁs, would be about pl;néts in general, either some or all of them.

We ;herefore'are lgft’vith a very attendated concept of learning.

What 1is previously knowﬁ ab0ut'a kind 6f object will yield, through
deduction, propositibng (the_demonstranda) that at first arevbetter
known to the learnef. Looking back on the process, Aristotle's analysis
is ﬁhat the_learngr kné;ifotentially the premisses all along. Tﬁe
trouble with sucﬁ an analysis'ié_that it robs the concept of learﬁing-
of'mu;h of its force. Ins;ead’of being theipaésage from‘a state of
1gn§rance about Y to a state .of knowledge about Y, or from knbwing X

-to knowing Both X and Y, where knowing X is notaequivalent to knoﬁing Y,

learning is construed on Aristotle's account as the passage from one
’ ' . 17 '

form o knowledge of Y-;o another form of knowledge of Y.
‘ We have examined abovp, and tried to spell out the significant
feéturesof, a case of an investigator making suitable preparations

before venturing on an hypothesis. There is an analogous sense of

preparation on the part of the learner that is largely ignored by
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Aristotle's theory. A scientific researcher will read up on the current
state of knowledge and availabie data that relates to the probleﬁ before
him, and then perhaps ruminate over it. With various degrees of quick-
ne;;“(inme_flash, an instant, or only afte; agonzing and laborious
thinking and soeculation) he might come up with a\possible explanation.
Such descriptive modifiers appiy equally to a student's acquisition of
understanding. This is not to say that ; learner invariably resembLes

e an investigator in this regafd (the assimilation of such different

.activities has sparked some lively debate in recent educational

discussions), but the’ comparison does indicate what sense there is in

saying that learning Y is doing something more than just trying to bring

foreknowledge of Y to the surface.18
An alternative way of handling the problem of previous knowledge
is exemplified in a' solution proposed by Hamlyn, in the following

terms:

The point that I was making was meant to be a

conceptual point -- it 1s simply that someone
could not come to knowledge of X, if this is
to be learning, without other knowledge.  But
this other knowledge does not need to have been
acquired previously in time. The priority that
is neéessary is a logical priority only. Some-
oné 'who has come to see that q is implied.by P
may be said to have learned that q, but it is
not necessary for this that he should have come
to see the truth of p before coming to see that of
. gq; he may come to see both together. A slogan
which would make my point would be that all
Tearning 1s, in one way or another, comnecting
-aings, and it is in this way that experience
develops. But the comnecting may take many
different patterns.l9

Hamlyn's solutlon is dlrected towards the friction between so~called

rationallst and empiricist theories of learning, though he acknowledges-

in the paragraph immediately preceding the one from which the above
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quotation is drawn that itiis solution has implications for the Menonian
dilemma. We may leave aside Hamlvn's point about learning as conneéting,
“and focus om his narrower conceptual point. His notion of logical
priority as an explanation of what previous knowledge means is sugges-—
tive, for by means of it a crucial portion of Aristotle's theory might

be defended.again_. e criticism we have been levelling. It is

submitted, however:chat Hamlvn's distincticn is not a life preserver
bfurchgc théory, tut rather throws us back into the Quagmite stirrea up
by Aristatle. For how are we to.acquire knowledge of p without knowing
something else beforehand? All of our concepts camot be¢ so *onnected
together that knowledge of one w1ll\g1ve us knowledge of - “hem 211
(though a Bradlelan Idealist might argue in favour of such 2 prcposition).
Learnlng and.understapding take place over time and involvg a succession
of achievements. Often our learning is graduated, from elemenzary bits
"™of knowledge to more sophisticated concebts. But these differen: things
learned are ngt always (and not even usually) connected by a rela-ion-
ship of material implication. We learn a great deal bigcemeal, ﬁhat is
needed to escape Meno's dilemma is not just somg.possibility of learning
an analytlc truth (if this is the sort of thing Hamlyn means by his
relating p and g_above), whlch remains an easy target for the skeptical
claim that what we thereby call learning is something less than we had
at first.thbught.’ What is needed iﬁstead islan account that shows how
we can learn'synthetic truths (to continﬁe;in the Kantiantjatgbn):
' We ought now to.retutn to Aristotle's programme. The type of
learming he envisions as resultingAfrom teéching is in no ways cdnterned
with such information‘as Mars'é period of‘révoiution or that Canada is

composed of ten provinces and two territories or that Socrates took a

)
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wife named Xanthippe. None of these types of ipformation is about a
kind of object, as oppcsed to an individual object, nor is the probosi—
tion expressing each type of iﬁformation necessary or uniQersal. Each
is, therefore, indemonstrable and is incapable of being taught in the
sense in which Aristotle wishes to use that verb.

The consequences of Aristotle's description of, and programme for,
teaching and learning that is acquired by means of teaching, is‘qhat
much of what we might ordinarily think can be taught is not eligible
for such tr;nsmission under Aristotle’s scheme: The student will never
be presumed to bé ignorant of the most Basic principles of a science
but will be presumed to have acquired them before teaching'bégins. A
.tstﬁdent‘cannot learn anything scientific about individual objeéts, such
as Socrates, this country, this chair, or that planet; but only about men
or GreekS or philosophers, about nations,.about wooden artifacts, or

. o 4
about planets as a genus. That is? his knowledge will be only about
kinds of'tﬁings, their essential natures, and their explanations or
aitiai,vall of which can be comprehended and disclosed in syllogism.
Ignorance is accounted for, not as the absence of knowledge of any sort,
bué as the failure to grasp the relations between kinds. That this
amounts to a very restricted viéw of what learning consists in is
obvigus. .Even a cursory glance through a mopern.textbook in the
thsical sciences confirms that a great deal of informafiqn that would
not qualify as séien;ific knowledge for Aristétle 1s presented to be
learnea.

What could be Arisﬁotle's purpose in so restricting the sphere of
teachable knowledge that learning becoﬁes,ouly a small fraction of what

we would ordinarily count as accessible to learning and to transmission
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in the classroom? The answer lies in Aristotle's attempt to escape the
learner's dilemma posed in ﬁhe !222:20 Although Aristotle takes“a tack
different from that of Plato, the result of his maneuvocing s-ill runs
him aground on the same shoals»thatAcaught Plato's do. irine of |
anamnésis. There remains for bcth of them the intractabic problem that
it is still necessary to know Y in some’Sensé before what Y is is learned
in another sense of the verb "to know”.} The root bhilosophical dif-
fiéulty is created by Aristotle's use of one criterion of knowledge as
the model of how all learning takes place.  We would say that, among other
ways, we can see if A knows the concept of f by seeing if he knows what
counts as a Y, if there’'is one, when A coﬁes across it. This is a

‘ criterion, a way of judging. Out of it Aristotle manufactures two sorts
of.knowledge and calls learning (sc.‘scientific learﬁing) the passage
from one to the other. In this way he avoids the imputation of an
infinite ;egréss; in the proéess he leaves us wondering:yhy a person's
moving from a state of pure igﬁorance about first principles to a
knowledge of them sufficient'to support demoﬂ&tration cannot be léafning,
in the sense that such . knowledge camot be acquired by teaching.

For in some sense the acquisition of such "previoush knowledge is more

~ educationally interesting than the conclusions derived by deduction.

Yet Aristotle has declared that proéess out of bounds to the teacher,

and has accouﬁted for it in a brief and blurry description.

3. The relation of epagdgé to teaching

We used above the example of Newton's second law of motion to
illustrate a principle of broad application in the practice and study
of‘physics. Granted, this is not exactly the sort of principle that

Aristotle has in mind; but it will help to advance our argument.



Aristotle's point'in relation to it would be that it can be set before
a leamer as a basic starting point that itself is not learned, but is
the foundation fqr all learning. That this sounds odd may be péinted
up by the following. What does it mean tqe say that such a principle is
not learned? Aristotle contrasts learning (by which he means learning
as.qualified by the adjective dianoétiké, to tﬁe meaning of which we
.Aevoted some space in Chapter Threle) with a process of epagoge. .Thisv
Greek term is commoniy rendered as:- induction, though we must kéep in mind
that Aristotle is not botherec by Humean doubts about the validity of
. induction. The repetition of the‘process,Aand the opera%ioﬁ of memory
,énd experience result in the development of a state of nous, or
intuition. The trouble with thinking of this state as something like
intuition is that it is hard to see how the rélationship expressed by
fhéiequation, f = ma, could be grasped without‘the learner being able
to state how hescame to know it. This is because, béing known intui-
tively, it has come to be known without an explanation or an inter—‘
media;e term{ This latter way of putting it is in a more or léss
Aristotelian spi;it. In our classrooms, however, would the physics
instructor be on firm ground inbasserting that he would count on the
learqgr's intuition fd; an understanding of Newton's second law’
Hardly. He is more likely in fact to spend considerable time with the
learner preparing the goundwork for coming to an understanding pf the
law and éhen ﬂaving the student, through repeated expercises,’gain a>
mastery of what he has learﬁed about Newton's theory. The teacher needs
to>ensure~tﬁat é learner first grasps the concept of force and the
other concepts that-uﬁderlie the law. Tﬁis may require analyzfng these

_ concepts one step further back; for example, by undertaking to explain
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how acceleration is not just a change in the rate of speed of an object,

gu; may also involve a ghange in the direction of that object's motion.
There is also the advisability of first going over the conventions used
to express the measure of ‘each variable in the equation, for instance,
force being expressed in newtons and acceleration in meters per second
squared. The previous knowledge needed to grasp such concepts as measure-
ment takes us back further still in the learhing history of each learner.
Where a teacher begins his presentation of a relatively sophisticated
concept or principle, in a word, how he pitches it, is a question that
will require his thinking through just what he can take for granted on
the part of his students and what should be reviewed ard refreshed before
the new conéept or principle is introduced. -

These considerations are in considerable contrast to the process of
epagogé that AriZotle describeé, in which the learmer first grasps,
without the teacker's planning.or guidance or cooperation, out éf a

' welté; of perceptions 6f particulars, the universal that will be

comprised in the archai of science. In his planning the lesson, the

gﬁit or the*year's course of study, the teacher will take this achieve-

R

ment for granted and, if it is not true in the case of a student, the
teachef, ggéjteacher, can do nothihg about it. The notion of a “
universal, such as force, is limited to a knowledge By intuition only,
with no possibilié&»\lggical or otherwise, of its being taught. This
illustration shows how dubious a foundation the Aristotelia@ first
principles of each scierce afe for all sciencevﬁeaching.

The virtue of Aristotle's account of epagGgé and of Eggg_sggms'to

lie in its emﬁhasis on something that must take place before learning

can occur. This "something" is previous knowledge. We have argued in



the preceding part of this chapter that it is not necessary that such
previous knowledge already contain in any sense what is to be learned.

Indeed, to adhere strictly to such a position makes the process of

learning virtually an empty concept. Yet it does make sense, practi-

cally and philosophically, to 'speak of learning as being dependent on
what is previously known This same point is/ﬁpplicable as well to the
process of\discovery. We noticed that in our example of Herschel
discovering Uranus and of a sleuth discovering the instrument used to
pry open a window, both.Herschel and the sleuth had sufficient previous
knowledge to be aole eventually to identify what it was they were
looking for. This holds similarly in the case of the learner; and for
him, as for our earlier-discussed seekers, he need not know what Y is
before he.attempts to learn what it is. "It is sufficient, though not
neceseary, that he have‘some knowfedge beforehand. ‘This is the’ration—
ale for the idea that a teaoher builds upon what the learner already
grasps If the teacher inadvertently or negligently proceeds to a

principle without the proper preparation of the learmer, without, that

is, providing the bridge between what was previously grasped and what

“is now to be learned, the teaching will be liable to fail. But that is

the teacher's fault as much as the learnmer's.

Moreover, Aristotle's programme stimulates the question whether
\ ;

|

the knowledge that is built upon is always.of the sort that could be
expressed by the student in the form of general propooitions about
kinds of things. This may indeed sometimes happen.in a class where the
teacher is trying to éuide the class from e'principle aof broad'importi
to the derivation of a theorem or a corollary of a theorem already

established. Yet a teacher may also do something quite unlike this,

g
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~and béhin his teaching at a level far less general. When he teaches
fabout the causes of civil revolutions in history, he need not begin with
general principle§ about the economic determinants of class attitudes .
This may be incomprehensible as a starting point, from the viewpoint
of many students in junior high school, for instance. Instead, the
teacher may begin hié unit with a particular example, such as the
American Civil War or the establishment of the Paris Commune in 1871.
This would be the sort ¢of krowledge that would be necessary for the
teacher's more general point ,to be understood when he coﬁés to it. It
illustrates one context in which previous knowledge must be_presumed
foréegching to be sﬁccessful.and thus for it to be a precondition of
f léarning. In another instance, a concept may havg to be gr?sped by
the learner b;afore a principle has an?'meaning for him. The concept
of acceleration must be learnea before Newton's laws of motion can’be
understood and put to use in .the échool laboratofy. This concépt may
in turn gdepend on the learner having previous knowledge of what velocity
means in rela;ion to the motion of an object. In yef.a different area
of textbook knowledge, the teacher may purposefully avoid the so-called
principles of a subiect‘in teaching the lower reaches df'the knowledgé
apbropriate to it. Often'young students ;evel in learning historical
data, such as dates, custéms,Ao; about important personages, for their
own éake, and mot as exemplifications of some éneral'principie of
historical change. To give another example from a'diffefent field,
the mathematics teacher must first enmsure that the learneglis capable
of multiﬁlying integers before trying to teach ﬁim élgebra,and
exponential functions. Wh;t use or thance of success would there be

in trying to -teach trigonometry before the learmer has been given a
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grounding in geometry?
This is not to say that the textbook or classroom presentation
a scidnce or other subject, invariably postpones the mention of
--v:l pr aciple: until late in the unit or in the text's order of
S Indeed, when setting forth the achievements in physics, for
vaccile, New .a's . s or Boyle's law, regarding the relationship bet-
ween thy oressure applied to a gas and its volume at a constant : .
temperz. .2, may ‘e introduced early on and then used as a useful tool
in particular applications. As at least one historian of science has N
argued, this order of presentation may be used so often that it has
given rise to a pervasive misunderstanding about how scientific
discovery proceeds. For example, see Kuhn's following remark:
. . . tHe manner in which science pedagogy entangles
discussion of a theory with remarks on its exemplary
applications has helped to reinforce a confirmation-.
~ theory drawn predominantly from other sources. Given
the slightest reason for doing sc, the man who reads
a science text can easily take the applications to be
evidence for "the theory, the reasons why it ought to
be believed. But science students accept theories
on the authority of teacher and text, not because of
evidence. What alternatives have they, or what
competence? The applications given in texts are not
‘there as evidence but because learning them is

part of learning the'paradigm at the base of current
practice.

This distinction between how scientifig investigéfion proceeds
and how the résulﬁs of such investigation may be conveyed to students
learning the felevant3science is, we have a;gued, bésié ‘to our
understanding of what Aristotlé is theorizing abouf in the Poste;ior
Analytics. The failure to recognize the fundamental nature of Ehis
distinctionrhas led some. commentaries far off track in attémpting to
explain how géagagé is related to teaching. |

The final remark in the preceding paragraph isaespeciaily per tinent .
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to Rosm#n's argument, summarzied briefly above in Chaptef Three.22 He
argues that. apodeixis is the activity (emergeia) of the state or -
disposition (hexis) of scientific.knéwiedge (epistémg); Because of
Afistotle's emphasis on the revelation, through the use of the appro-
priate middle term, of the explanation (aitia), Kosman is led to
characterize apodeixis as the understanding of "phenomena' (in the sense
of being able to explain them), while epagbgé is the act df ;ns;ght into
the principles necessary for-the-explanatién. All of this may be
unobjeétionable as an interpretation of what Aristotle means by these:
key terms, even though Kosman goes so far as to say tqﬁt apodeixis and .
ggagﬁg€ are really the same activity, seen from different angles. Where
Kosman's commentary is positively startling‘is his construal of eéagEgE
as teaching and of apodeixis as learning, and his claim that the two
are correlgted in such a manner. The first principles'éfe not recognized,
according to”deman,»until explanagions ?re seen to fbilow ffom them.
Thus agoﬂe_ixis and eéagbg? g§ hand in fand and are nc;t "radically -

independent" activities.

Kosman's interpretation is unfértunafely an igpotum'per ignotius,
for it introduces and relies upon the notion that the archai'cagnot be
:known apd understood until the demonstration fromthemhas been effected
* and grasped by the learner. Aristotle makes it abundantly clear that
.the grasp of first pripciples ié logically prior to any prdéés% of
Qemonstratidn; The principles are’previously»known; not just tenta- -
tively entert;ined and Waiting for confirmation. He has in mind two
distin;f processes of coming to know, one of which leads to episteéme

and the other to immediate knowledge. There are slim grounds in the

text-of the Posterior Analytics, espééially in Book B, chapter 19, for



conflating these two processes untii it is indisﬁinct how egagaga
differs from agodeixis, save for the vantage point of the viewer. One
of the chief ways of distinguishing the two, on Aristotle's account,

is that the latter is accomplished by the ;éache;vand it lead; to

epistéme that is diamoétike, while the former is nct something the

‘teacher can facilitate and it leads to a different .type of learnin%

from that with which most of the Posterior Analytics -1s concerned.
Kosman nowhere mentions that one of the primarybstimuli for Aristotle's

development of an account of mediated versus unmediated knowledge in

the Posﬁerior Analytics is his attempt to avoid the eristical argument
in the gggg; Realizing this, however,_puts the potion of epagbge into
a perSpective'ghat will prevent us froﬁ characterizing apodeixis as

leérning and epagoge as teaching. If there is one thing that the idea
- of epagoge shpuid be kgpf éntifely separafe from, it is the claim that

it is teaching. Hamlyn's discussion on the nature ofbegagagE is for

this reason more illuminating and helpful.  Be notes, fcr example, that:

-

It Zust be remembered that Aristotle's original

. question was 'How dc the first principles become
known and what 1s the kmowing state?' . . . I
think that as with the question about demonstration
that he raises at the begimming of the Posterior
Analytics, he means to ask how scientific truths
and first g;inciples respectively become known by
a learner. - o

To claim, with Kbsman, that the above question is answered by saying .
that the student learns first principles by apodeixis is highly mis-

representative of the thrust of Aristotle's acioung. Hamlyn also aské,

in considering the question in the Posterior Analytics B 19 about
whether first principles are innate or acquired:
Why does he raise this issue? It seems to be that

the question must have some reference to the issues
raised in the Meno, just as the explicit reference
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at Pr. An. 67a22 to which I referred earlier.
Aristotle obviously wants us to become clear about
what learning consists in. More than ths, there
is some connection between what Aristotle says,
even if that connection is oblique, and the
dilemma put forward by Meno that led to Socrates
thegis about recollection. 24

This brings us to the important issue of what is the relationship
of epagoge to teaching, if it is not the one conjectured by Kosman.

The tenor of the Posterior Analytics is that teaching is associated

strictly witﬁldeménstration and results in epistéme, while epagogé is
a separate process and results in knowledge of the first principles.
These must be known before the demonstration can be effected, and théy
must bear the characteristics of universality, necessity énd priorit§
(in the se&eral senses required). The teacher does not come on the
séene, in Aristotle's account,. until the learnmer has first grasped
the pfimitive propositions froéﬁbhich demonstrations may be derived
like theorems. fhis interpretation is not without controversy. If
conflicts, fo; example, with one branch of Bé;nes'é argument about
the essentially ped;gcgic purpose of Agistotle's theory, in the Posterior:
Analytics. He subécribes'to the interpretation of epagoge summarized
in the following statement f;om Ross: n .

.o [epégEgE]comes to be used habitually of leading

another person on by the contemplation of instances

tc see a general truth.25
Barnes adduces some textual evidence that, he claims, shows how
demonstration and egagﬁé@ are often yoked together és both being épecies
of instruction.g These passages, which are few in number, hardly
countervail the general thrust of the treatise, which is tﬁat demonstrative

knowledge is pecul%aL to what is taught and learned, while knowledge of -

the archai is acqu£(sg in some other way. This alternative way 1is not
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demonstration, and éo g_fortiori; it cannot be teaching and intellec-

tual_léarning, The defect in Barnes's interpretation is that the

"leading on" that Ross suggests is at the root of Aristotle's use of

. ° 2 7 .
epagogé is not ty itself a form of teaching for Aristotle. If it
were, then his bifurcation of things known into those grasped

mediately (i.e., by demonstration) and those graped immediately (i.e.,

by nous) would no longer have gny raison d'8tre. If both of these types;
of'knowledge are subsumed urder the heading of what'can be taught, in

the restricted seﬁse that Aristotle understands tééching) tﬁen Aris-
toéle's programme; in'so far és it is designed té surmount the'pfoblem
vbflan infinite regress in what we can anW'ané learn, is in danger of
collapse.  The logic af teaching, according to Aristotle's analysis,
dictates that teaching begins with.what is alreédy known but that

teaching itself is incapable of_demonétrating first principles. An

obiter dictum in Lesher's értible, mentioned.in Chapter Three abbve,,

indicates his criticism of Barnes's attempt to make a close connection
.between epagogeé and te_aching.z8 Lesher, because-his interést in nous
extends further than just its role as a faculty of intu;tion for graép—
- ing first principles, attempts.foAshow_how_gggg_has”a central role in
scientific investigation, as well as the teaching of science. Lesher's
s ¢ : .
interest is not the same as ours, nor is his criticism of Barnes the
same. Even if Barnes is wrong in arguing‘that egagﬁgEvis just as mucha

didactic activity as is demonstration, his overall thesis that the

Posterior Analytics is a treatise on the method of teaching a science

is not thereby impaired. His support‘for that chesis is mérely -
weakened by the loss of one prop. The argument here is that such a

prop must be removed, or.else Aristotle's account of the acquisition of



is implanted’fn the soul is a prime examplé'of obfuscation. lAristoile

universal is likenéd to the stand by the first soldier during a rout in
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the knowledge of first principles becomesmore confused than i: already

k

is. Nor does Barnes's possible misconstruction of epagdgeé assist the

contradictory of his‘thesis, that the Porterior Analytics is not

motivated by a pedagogic purpose.

The account in the Pbsterior Analytics B 19 as to how-the universal‘
narrows down the process of acquisition by finding a form of knqwlédge
superior to eEistEh§ that involves nous rather than logos (discourse).
We will recall from Chapter Three the passage in.wlrich the grésp_bf the
battle; it is suggestive, but hardly deserves the approbation of "finely"

describing the process of coming to know universals out of perceptions

of particulars.29 In psychological terms, the passage is from sense

impressions, through memory and experience, to stabilization in the

soul. This account, as Hamlyn suggests, lezves gaps at every stage

which makes us wonder why the next stage necessarily follows.30 The ®
) .

. ilmportant aspect,ufrom.Aristotlels point of view as revealed in the

context surrounding the passage in question,’is that the first principles
‘ : ) R .
are not iﬂnate in the soul, but have to be derived in some way from 4
sense perception. There is an innatejdunamis (capécity) by means of_
which universals can be grasped. .ThiS~capacity, when it is actuali;ed,

becomes a hexis (state) known as nous. The teacher (pace Barmes) is’

not, qua teacker, the person who can conduct this process of epagdge

‘for the person seeking to acquire the first principles of a science.

This stands in'contrést to other contexts in Aristotle's wark where he
. . .
specifically discusses the formation of a hexis out of a dunamis.

We might note in this regard the following observation by Hamlyn, which

L)
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" again counts against the claim that epagdgeé is one species of

instruction:

Moreover there is no reference in the genetic account
of the development of knowledge to teaching or the
part played by other people in upbringing, whereas
at the beginning of E.N. II Aristotle does at least
%ay that the intellectual virtues arise from and are
increased by teaching.31 ‘

If our understanding of how Aristotle tries to counter the Meno dilemma
is sound, then he would be opening himself up to a serious chargé of

inconsistency by allbwing in the Posterior Analytics B 19 for teaching

i

to take place before the reqﬁisite previous knowledge was acquired.

Thus he has to be reticent on the matter. The person who leads on, or

the "inducer" (as Barnes calls him), is mentioned omn occasion elsewhere

in that treatise, but not in the context where Aristotle discussas

epagoge directly and in detail and in relation to nous.32
4. Explanation, scientific knowledge and the perfection of science

As we have seen, one of ‘the perinent themes in the Pos;erior
Analytics is that demounstration will féveal.the éiﬁié or explanation
through the adduction of the middle term in‘phe syllogism. Cnly in
this'way“will drawing the conclusion from the dgmonstrati?g premisses

be a guarantee of the acquisition of knowle&ge in the unqualified sense,

or egistEmE. Among the few examples that Aristotle gives of such

explapation are those contained in the Posterior Amalytics B 10 and 11.

Why something is (dia ti), such as why thunder is, is explained by the

proposition '"Because fire is quenched in the clouds.”" What something

.\\ .
is (ti esti) or its essential definition, is expressed in the case of

thunder by the proposition ''The noise of the fire being querched in the

n33

clouds. Aristotle goes omn to cl;;ﬁ that knowledge of the aitia is

/
S
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a precbndition of our thinking that we have scientific knowledge. He
gives four different possible types of aitia, which are usually loosely
correlated with the four causes that make up the doctrine Aristotle
expounds directly in the Metaphysics and other works. For example, we
might ‘use the following syllogism to demcnstrate the efficient cause of
why the Athenians fought a war against the Persians led by [Catis: R

Unprovoked raiding belongs to the Athenians

War belongs to unprovoked raising (i.e., men make war

on the unjust aggressor)

So war belongs to the Athenians (i.e., war is waged upon them) .

In a nutshell, the Athenians angagbnized the Persians by accompanyving

o . _
the Eretrians in a raid on Sardis..~ The order of the terms w1 be

i
)

slightly different where the final cause is to be demon§trated (Aristotle

userc -ample of the after-dimer walk.as an explanation of health).

It . 1oted that such syllogisms as the above are not apodeictic,

since the constitutive propositions are neither universal nor necessarv.
The example above of an aitia that explains the&outbreak of one of

the Persian wars shows an interesting feature of Aristotle's system that

bt s been little ranarkéd upon. The aitia is not jus:t a middle term

in -he demonstrative syllogism in the sense of being one word or

¢ .ssificatory expression. As -shown by Aristotle's severél exzmples

of the Persian war, the twinkling stars and the non-twinkling plane:s,

thunder, eclipses, deciduousness, and the post-prandial stfoll, the aiczi

given in each is essentially elliptical for an entire proposi:ioq.

Possibly we would say that it stands for what would amount to a theory

(rather than just-an "initial condition"”, as philosophers of science

use that phrase). iThé explanation of '"being near' is really a stazement

of relation Betwee&wﬁhé earth and the planets that is attemptec o De

stated and used as one element in a broader caregorical proposition.



The teacher, in laying out the aitia, may have to call upon a background
o : .
understanding by the leagner that makes sense of what is being presented
as the middle term. Even then, the teacher's proffered explanation
will be incomplete if it is ascertained ;hat the phenomenon being
explained has a better explanation; that is, if the non-twinkling of
the planets in the night sky, for example, is explained not just by
their proximity to the earth but also by the refraction of ligﬁp pene-
trating the earth's atmosphere. The relation between unprovoked raiding
and the tvpical retaliatory attitude of the-dbuntry of the victims
‘mav be a causal explanation of what final event touched off the
hostiLities between two armies. The prcblem is that an understanding
of what explairn the situation in which this efficient cause operateé
may be a matte. [ some disputé-among historians long after the events
inquestiontoccur. We learn from ouf historical studies not to rush to
conclusions about the inevitabil = of certain effects from alleged
causes. For example, we might ask why che middie term in the svllo-
gism about the Persian wars does not abply equally to the aftermath of
the sinking of the Lusitania im 1915. So long as Aristotie sees
ceachers “s capable of cogveying to their students the necessary
connec:tions be:wegn historical events, the more he wéuld be surprised
at the contimuing controversy about vhatvare the explanations of what
happened In history.

There are, as well, many é}jaes of explanations that are used in
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form of a teacher giving the function of a natural or artificial object
s o 34 , \

of an institution in society. In each science there have grown up,
and sometimes been discarded or modified, models and criteria for
deciding whether an explanation is relevant and fruitful. The role of
laws and statistical generalizations|in the physical sciences are not
always analogous to, let along the same as, the role of those came

L . . . . 35 . ) .
things in the social sciences or history. Aristotle’s account fails
to account for the possibility that each science, besides having its
own set of first principles and objects for study, also works within
its own framework of what is to cownt as an adequate scientific

explanation.
What value lies in requiring,‘hs‘Aristotle doés?\that kno;ledge
of the explanation shall be a criterion of scientific knowledge?
Aristotle's theory of explanation, although it might appear crude
because some of the examples he cites do no: ;ppear to ﬁsvto go‘to the
bottom of theiphenomenon in quéstion, is a- least a significant fore-
runner of how in modern science laws and theoriesbare‘used to account -
for what we claim to obserQe. Just as science is interested in ‘
<..3wering the questioq whv, so is a considerable part of a teacher's
dav. occupied, directlylor indiréctly, with providing answers or
materials by which the students may answer that same question. The
scieﬁtist does not rest satisfied with collecting unrelated-facts for
their own sake, but rather seéks to put‘his observations and.experi—
mental results (when he can éontrol and modify the conditions of
observation) into felation with a theory, law, or principle ﬁhat has
explanatory power. This is whv some ?hilosophers of science depreciate

: . 36 i .
what they call mere "aatural history."” = Teachers are also impured

»
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with this insatiable curiosity, not at the level necessarily of

making diZcoveries. It is enough th they are suppcsed to keep up
the currency of their knowledge of what yorking scientists have
discovered or speculaﬁed, and be: competent to briﬁg such knowledge to

bear in the classroom or school laboratory. At the least, it is not
strangé.to us that Aristptle would claim that teaching involves
explanation, though as we shall see belﬁw,’it is odd ﬁo think that the
téacher's sole activity should be to gi&e explanations.

The covering law, or deductive-nomological, model of scientific
explanation is a digect descendart of Aristotle’'s thegry of demonstra-
tion.38 In such a model, an attempt is made to account for the
explanandum phenomencn (encompassed in the proposition we have elsewhere
called the demonstrandum of an apodeictic syllogism) by giving other‘
propositions as premisses from which the explanadum proposition logically
follows. These other propcsitions may be general laws,'such as Newton's
laws of motion or of gravitation, or more emp;r;cal_laws such as those
formulated by Galiléo, The premisées'may also be singular propositions
that disclose the initial conditions, a; they.are called, of the

34 ’
éxplanandum. The explanation will be successful and be counted a
scientific explanaﬁion if the premisses contain the antecedent grounds
that permit the conclusion togtf drawn. The explanandum will be ghereby
proven. The rules of deduction used in modern science are not, of
course, limited to the valid syllogistié forms acknowledgéd bv Aristotle.
Mofeover, what proposition in general form is t; count as a law is a
matter, in part, of the scientific theories that are actepte§ as

authoritative ar any given time. What were formerly thought of as laws

can be challenged and have their status usurped by more accurate- g
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generalizations (e.g., Kepler's\laws of planetary motion were .replaced
by Newton's laﬁ;). Or-a iaw may be affected by thé discovery of more
comprehensive generalizations which show that the former law holds
only in a limited range of circumstances (e.g., as Newtonian dyﬁaﬁics
have beep affected by theoretical developmengs in subatomic physics).

What was once accepted as a plausible theory by which to explain events

studied by physicisté or chemists may be completely discarded.when a

L

superior theory is developed. Thus, the explanation of combustion by
postula;ing a substance called ﬁhlogiston was‘debudkéd by Lavoisier.
Likewise, the explanation of the behaviour of light by mavements in
th; luminiferous ether, and of the behaviour\of heat by .the exis;ence
of a caloric fluid have been consigned to the archives of science, as
glectrodynamic and thermodyn;mic theories, respectively, hayé_become
more‘;ophisticated.Ao Sucﬁ changes and displacements, repeated moré
rapidly in recent history it seems, entitle us to dcubt what a
fipished science would look like. Aﬁd if we camnot envision how the
fundamental laws would co?er all particular instances éné how those
laws would interrelate, then we cannot yet envision how such
scientific knowl edge would be taught as well. From Aristotle to
Newton a;d beyond there has been this ideal of making a complete
.inventbry of nature and exposing her lineaments.iﬁ a logical fashion.
Thé prob%em with such a vision, in at least one respect, is that

" current teaching cannot bé founded on the unreached ideal; nor, asb we
have said, would we know how to teach the science until we can know the
stfucture and logical relationships between its different levels of
propos;tious. |

This is not to say that scientific activity is in such a constant
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state of fermEntbthat the results obtained by working scientists and the
theories that they adhere to from time to time cannot be pinned down

for the purpose of conveying them to science stddents. The fact that
those scientists are continually setting new problems for ;hemselvés'
and trying to iuvestigaﬁe thim in novel ways, taking into account both

current theory and alternstives thereto, is an important feature,

s

however, of science itself. It meéns tha;”iAteacher cannot festi
satisfied with presenting explanations wit;;:l reference to what theory
is presupposed by those explanations,.nor can a learmer advance very

far in scien;ific‘understanding if he operates under the apprehension
that the body of knowledge and repertoire of techniques he is studying
émo;nts to a closed-system tltat will suffer no'modificatio; or additiom.
It would be a gross ﬁisrepresentationbif tﬁé scienceé were now. taught

as if the laws and theories that currencly“hold sway were immune from
change. This ideal, foreign as it may seem to us; is part of the:idggl

conception that forms the background for Aristotle's pedagogic’séheme

in the Posterior Analytics. To this extent, as a philosophy of science

that would have some value in articulating what science teachers should’

strive for in their classrooms, the Posterior Analytics is now

antiquated and probably has been since Galileo developed>his theory of
mechanics by measuring th% events occurring in his experiments.

Nor does the theory-of demonstration seem apprépriate for other.
school subjects. History‘::; not, for Aristotle,_a thebfetical science,
partly because it does not deal with universals.41. Indeed, Aristotle
evinces more.of an interest in history as é species of literature (and.

one that is inferior to poetry, at that). Even if it were a science,

it would be difficult to imagine historical knowledge being comprised

[}
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in bropositions that can.be marshalled into the premissgs necessazy for
3chieving.§emonstration (coﬁpare the groblemsvwe had with understanding
the middle term in Aristotle's example above of the efficient cause of
the Persian conflicts). The problems that beset the science teacher,
on Aristotle's account, would also affect the teaching of history.
Indeed, such problems may be felt with more pungency in the latter
discipline because so few historians' theories ever aspire to the status
of universal iaws.az Nowstlays there is something hubristic about an
'historian making suvch a .claim. »
We might find‘it illustrati?e‘of tﬁe weaknesses of Aristotle's
position toICOnsiderkan actﬁal attémpt to organize a field of s;udy,
viz. politics, in;o an‘aXiomatic science. A'pattern Af proposicions
'is laid out that would reveal by a deductive form all of the essential
knowleggg encbmpassed in the science. James Mill, in his Essay on
Govermment, published in the early nineteenth cenﬁury, purported to ‘do
just Fhat.aj The conclusion‘of.his deductions froﬁ the basic laws of
human nature, as postulated by him, ié that a representative system of
gové;nment is.the best form for all times and places. He calls this
the "grand discovery of modern thmes."443 Macaulay méée his name in“
replying to Mill's eésay, and .'ipparently o‘wed the beginnings of his
political career to his critique's notorie&y. Leaving aside Macaulay's
taste for hyperbole éhd his astonishing arguments gg_hoﬁinem,'we.ma§
note that some of his’criticismé_are applicable to an&fattempt to rear
a science when the materials at hand are still inadeéuate._ Mill, he\
cléims, is guilty gf_a‘priqrireasoniqg»in setting.forth certain

propensities'of human nature, and'any-deductioﬁ therefrom is synthetic, ' \\\\\\\

that is, .artificial. Such notions as power, happiness, misery,

N
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pleasure and motives are not susceptible to the same kind of precise
definition as the primitive terms in Euclid's system of geometry, such
as lines and numbers.45 Mill's maxims, 1f they are true necessarily
and tautologically, are undeniable, but thén they do not allow us to
advance in practical knowledge. Where those maxims are false or
ambiguous, they constitute "verbal sophisms" and:

There 1s no proposition so monstrpusly untrue

in morals and politics that we will not yader-

take to prove it, by something that shall sound

like a logical demonstration, from admitted

principles 46 : \
This 1is the kind of reaponse that premature claims that fresh knbwledge

can be deduced and conveyed by demonstration are prone to. Such a

system requires substantial agreement over what are to count as the = = .

. first principles, and such assent is more likely to be obtained by a

4
Euclid or even a Newton than a-student of politics. 7 On many fronts
Y .

there has been a distinct movement away from adhering to deductive

methods in teaching a body.of achieved knowledge, and towards a so-

called inductive method. The latter is not really one, specifiable

method but instead, its meaning is related to the context and content
of the sclence for which its use is pleaded.48

We may also wonder whether, because of our current rather

. benighted state in respect of what Aristotle would call the essential

- natures of things, the teacker would use definitions;strictly in the

way supposed by Aristotle. Agsin, as emphasized thronghout this

chapter, the discourse in which the teacher participates 1is richer

- than Aristotle's model presupposes. The demands of the curriculum and

of the ‘students may lead the teacker to formulate many different kinds

of statements in an attempt to provide a definition. “This will be
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true not only for the teacher but fcr the writer of a textbook as
well. Among the types of statemernts that may be loosely grouped toge-
ther under the prric of definitionare tho giving of a synonym, a
claséification, an equivalent oxpression, or an operation onAthe basis

of which somethiné else is said to hold.49 For Aristotle the process

of definition in teachi;g (though not necessarily in scientifio
inquiry) is invariably linked with disclosing both whot is the thing
in question and wha; is 1its essenoe. This is an extremely narrow and
rigorous standard for teachers to achieve. About some things in science
they are agnostics. Learning does take ploce notwithstanding ohat
a teacherfs locutions often fall short of meeting such a standard.
What is important and sufficient for educatiomal purposes is that‘the
teacher be in a posifion to give ao illuminating or funotional answer
to the queétion of what something is, and not always how something
‘is placed in a'hiofarchy of classes and sub-classes. On occzsion, the
teicher may justifiably use ad hoc definitions, for example, in trying
to teach young children something about the relation between heat and
molecular activity. It may not be rgasonable or good practice on such
. ;-

an occasion to go into a technical expasition of what kinetic energy

2

means.

In the forégoing paragraphs we have criticized A:istoole's theory
by - which he sets forth tho criteria that will guarantee the aoquisition
of epistémé of_scientific kmowledge throughboeingltaught; It remains for

us to discuss in this part how his assumption that all knowledge worth

' teaching is expressible in a type of proposition, composed of a subJect

and a predicate, and in the indicatlve mood. Such knovledge is

propositional and thus forms one group of the "epistemological darlings"

v



refe?red tolby R.yle.50 The premisses and the conclusion of a demon-
strative syllogism aré eaéh a'érotasis or prbpdsition. Presumably

the learner takes note of these, while they are set forth by the
teacher, by literally writing them out on a tablet or pad. He can then
pérhaps rehea;se them to himself ard recall them when tesged 6r when he
himself, as in a monitorial type of setting, is reqﬁired'to teégh them_
to another, less advénced, learner. The picture that emerges ig that

a person cannot be said to have knowledge of Y unless he can give an
accéunt of Y in conformity with the criteria set forth in the Posterior
Analytics. . This is a broad claim and gives, not just a primacy to
propositionmal knéwledge as against other forms of knowledge, but also
an incorrigible privilege to the knower of such propositions, bgcausé
he alone deserves té claim to have unqualified knowledge.

This emphaéis on propositig%al knowledge tends to ignore whole
ocher'dimensions of knowledge and learning, which may have as important
an educatiohal value as Aristotle'sipreferréd type.. His emphasis on’
definition and the knowledge éf the essential nature of an object may .
conjure up an image such as the Dickensian por;rait of Mr. Gr;dgrind
interrogating Sissy Jupe on the questioﬁ of what is a horse. She is
unable to give a response notwithstandinglthat her father works with
horses every day and she may be presumed }o have a first hand knowledge
of them. Bitzer, when called upon, formplates the definition of a horse

according to the Gradgrind canoh, namely, "Quadriped, Graminivorous,

Forty teeth, namely twenty-four grihders, four eye—ﬁeeth, and twelve

[ 4
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incisive,"” and so on.

We might say that a learner, su&h as Sissy Jupe, grasps Y even

though she has never formulated Y ‘ta herself and has never had Y told
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to her in any didactic setting. Nevertheless, she could point out a
horse when sﬁe comes across one and perhaps tell us very many interesting
things about it.t Knowledge may be implicit, or as it has been also
called, facit, in\respéct of the>learner, when he may not be able to
make it explicit or to tell it on command,‘eveh if he tries to. Polanyi
gives as an example the knowledge of a person's face that allows us to
recégnizé it but which caﬁnot be put into words.52 Or, to cite
another type of implicit knowledge, we might consider the case of the
Aging hockey player, who we and‘the sports journalists agree, knows
that his career is finished‘even though he has not expressed this to
himself. He nevertheless goesrto training camp laden with his sticks
and equipment despite theva&jurations and warnings from his wife and
his doctor. The same problem’of ﬁnexpressed knowledge:, in a less
mundane context, leads St. AnSelm to try to explain hoﬁ the fool, aé
the Psalmist.portrays him, could say in his heart that‘there is no
lGod.53 .Unless the fool ié totally dull, Aﬁgelm finds some knowledge
- implicit in him that contradicts what hé professes even to himself.

A second dimension of knowledge that is Qnaccounted for by
Aristotlé's standard way of thinking about knowleége claims solely in

.

the form of propositions is "knowing how". This is to be contrasted
with "kmowing that".54 Aristotle's intﬁrest in teaching and‘demoﬁ;tra-
tion is confined_to the.lgttef.v This ié so in spite of our recognition
that to démonétrate'sométhing in a classroom.or in a laboratory or on

a playing‘field igvol?es»the'teéchef ofteﬁ in shoﬁing how, for example,
somefhing 1s to be performedf This may be anything from how to mix

certain basic colours of paint to obtain a desired shade, to tracing

.through in front of the class, using the blackboard, a geometric theorem.

kS
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It may also involve a fieldﬂtrip, for example, to illustrate a principle
by duplicating Torficelli's experiment regarding the effect of the
earth's atmospheric pressuro using a mercury barometer. Any account of
teaching which ignores the knowledge of ﬁow to do something, and -
concentrates instead on kﬁowledge of what something is in its essontial
nature is ﬁardly accuraﬁe as a description of what teaohing as a whole
consists in;ss This -is bgcause, in Ryle}s words:

Theorists have been so preoccupied with the task ‘of
investigating the nature, the source, and the
credentials of the theories that we adopt. that they
have for the most part ignored the question of what
it is for someone to know how to perform tasks. 1In
ordinary life, on the contrary, as well as in the
special busineds of teaching, we are much more
concerned with people's competence than with their
cognitive repertoires, with the operations than with
the truths that they learn. Indeed even when we are

- concerned with their intellectual excellences and
deficiencies, we are less interested in the stocks K
of truths that they acquire and retain than in their
capacities to find out truths for themselves and
their ability to organize and exploit them, when
discovered.56 ' ' B

Of all the philosophers who have studied problems of knowledge, Aristotle

in many ways shows the most acute understanding of Ryle's distinction

between the éforementioned types of knowledge. His Nicomachean Ethics
contains a full discussion of how a person learns to become viotuoys,
nof by én intellectual grasp of.propositions that might be - expounded
By a preceptor, but through performiog certain types of acts and a
process of habituation.57 His account mby not be right in every
respect, but it definitely reveals Aristotle's sensitivity in that
cootext ta d%;ferent kinds-of knowledge. Virtue becomes a knowiedge of
how to do something rather than a knowledge that is expressiole in

propositions. This knowledge that underlies a performance rather than

tement is.even subject to some assistance by a teacher of sorts in
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its acquisition. But it ;emains true that, for Aristotle, scientific
knowledge, which only teaching can convey, étricu.y is a matter o;
general propositions. The resultant role of the teacher of the sciences
is Lecturing and telling, not showing howlsomething is done and arra;;
ging for students to try to éo it themselves. Demonstration is the
ﬁethod of transmitting knowledge codified in the ﬁheorefigal,_not the
practical, sciences.‘ |

We miéht justifiably wonder if Aristotle's meﬁhod of demonstration
is designed only for student . who are studying a terminal course in the
subject in question, rather than being taught a; one step in the
preparatioh for eventually becoming researchers themselveg. That is,
the meﬁhod seems inappropriate for those sciencé"students who aspirg
to pass through the required stages in ordef to become working scien-
tists in their own right. The;e is no requirement in the Posterijor
Analytics that leafnérs shovld struggle'to find tte explanati;n of a
phenomenop;‘they are instead to imbibe the one given to them by the
teacher. Such explanations are‘sanctified by their béing_the
explanat;ons‘discovered by a fipished sclence which has nq‘gaps and
leaves no room for doubt or fgrther resesrch. Such a suggestion

i

would not be uncongenial to the spirit in which Aristotle conceives of

- BN
a science in the Posterior Analytics. His model of teaching looks

forwara to the day when the sciences are finally erected and the

notion of further scientific’ progress isvobsolete.t The teaching of

science by demonstration is not to train students iﬁ how scientific

explanations éré hypothesized and confirméd;or refuted, but to instruct
]

them in.what are the authoritative explanations. In so far as this’

conception of what scientists have accomplished and can accomplish

[
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in the future is quite foreign to what we understand is the tireless

e
v

quest for better (that is, more gengralband more accurate) laws and
theories, A;istotle's programme is based on, quite possibly, a vain
hoﬁe. It might be better use& for training catechists in a dogma,
or the disciplines of Lysenko in the science of genetics, than

teaching postulant scientists or those learners_whoiwish to acquire

just a basic understandihg of a scientific subject. ' One of the lessons

kS
<4

of the history of\scienée since Aristotle’s'dayAis that, in teaching
about prevalent theories and reééived knéwledge, there is a proper
balénce struck between, on the one hand, the respect of authority- as
tested by objective criteria, énd, on”thg other hand, the maintenance
of an open mind. inAthis thg teaqhet must be an exemplér as well as

X

P 3 '
a preacher. .

5. Demonstration as the sole method of teaching

o

One point that modern philosophy of education stresses is that it

is wrong togsee in the,éoﬁcept of ﬁeacbiﬂg just one, single—ﬁrack,
nuclear activity that cah>be isolated‘independently of any context in
which it might occur.?g &e;éﬁing has been compared to gar@gning,“for
instanpe,‘to illuétrate how many different sorts of acﬁivities can
ﬁossibiy be‘tried‘to'achieVe an overall purpose,Sg A teagher, ih
carrying out - the business of'having students learn something, may lay
déwn géneral laﬁs, ﬁresent an hyéothésis, ask quéstiqns; review the
previous day's_class; answer inquiries, summarize his current lecture,
demons:rate the application of a.formula, have a student attemﬁt such
an applicatibn, correct .a student's response to a question, discipline

" or admonish a student, give hints, commendations and directiomns, feign

ignorance as a strategy for making students curious, examine verbally
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and bv written papers what the learner knows, and s0 on. ALl oI these

1em could he very long, are activities zssoc

(2]
[o%

ist of ¢

"
"

things, and the
iated with the reacher's job of promoting learuning. The wide varie:w
of subjects taught in elementary and secondarv schecols, in wvocatlonal
and technical entres, in university undergraduate and graduace
faculties, and in professional schools and continuing educaticn

programmes should alert us to the danger of general{zing abour a
single method appropriate for ‘teaching all of these subjects }5 anvone
at any time. Té an increasing degree, teachers have seen their
training become more spetial}zed bv the offering of courses inm curri-
culum and instruction in specifiic subject areas, or by programmes io
the tréining of teachers fof s:uden:svwi:h special needs or abilities.
To hold, as Aristotle does, that the individuval activities listed
in the preceding paragraph mav >e forsworm by the teacher in favour
of the single activityv of demonstrating a conclusion by means of
svllogism is a prescription that differs greatly fr- what we observe
teachers doing in fact. Barnes is probably correct in wondering how
even the erotetic syllﬁgism would find 2 place in the classroom
Aristotle envisions. As we have inrerpreted it, Aristotle's scheme
is backed up by an achieved fund of knowledge that will not suffer
modification.‘ The Preacher’'s homilw about there being nothing new

under the sun will be extended bev d the solar system. The rational

-

presentat:cn 2f such knowledge will be accomplished by following the

logical ordering of its elemen:s, and the assimilation bv the learmers
will be guaranteed as long as thev have norma. human capacities.

Learning is not onlv possible (and so Aristozle puts the skeptic's

doubts ¢o resz). but it ~he merthod of

1
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nd herween what

ArIistotelian sclence Is meant 2 coovey and waatl TocerT

zgizia is conveved by‘i:s inclusion and disclosure iz the course of
syvilogizing. Grasping the abnclusiog just is the learning of
scientific knowledge. The aitia Is discovered >v the learner in the
sense trat it is revealed to him bv the demonstration. The validicty
of the explanation is guaranteed by the faét that the tﬁeoretical
science and its practitioners have adopted i; as the correct explanation,
and secondly, in so far as the explanation occurs in the major premis§
as the middle term, its truth wiil be a matter of immediate knowledge

.
to the learmer. For Aristotle, objects or events may have more than
one explanation qnly because therg are different Ssorts of aitia that
reflect whether we are trying tojexpose to view the efficient or the finai
cause, and so forth. There are not different explanations that reflect
competing theories or principles or schools of thought on an issue.
For modern science, its practitioners'gnd its teachers, the eﬁphasis is
not on giving the explanation of a phenomenon to a learmer in the form
of an accomplished fact, but rather in equipping the learnef to go on
as much as possible by his own lights and to figure out the explanation
in a way that shows both an understanding cf what he has been taught
and his capacity for learning new rhings as a resuvlt of his achieved
understanding. This. goal of equipping ﬁhe student is just what involveé

v

so many different activities on the part of the teacher and makes the

- »



lines, ac ome of which we would call teaching in a focal sense.

T'us we incroduce scudents o such activities as generating and
sesting hypotheses, seeing what ;riteria‘migh: be used for confirming
or refuting a hvpothesis, and using auxiliary hypb:htses in developing
explanations. We may alsc wish_:hatilearnersvwould become, as a

result of their current learning, able to conceive how future data

might tend to refute theories which now command assent. These goals

B
'

woul& be outworn by the time Aristotle's progrémme could be used. The
quick-witted man would be exceptional when taught by demonstration
becausg it ﬁould be easier for him to grasp'the stock of human
Rnowledge\ not because he would have anything to contribute to the
sciences once they were Eompleted. |

The degree of the variety of teaching discourse may be illustrated
by charting and analyzing tﬁe different types of acts that are
performgd by both-the student and ﬁhe teacher in‘an educational setting.

We might imagine an anthropologist, or some other analyst trained in

<A

observing and recording.human behaviour,gcompiliﬁg long lists of gits
undertaken by the teacher in trying to convey the essentials of a

‘'subject, and then showing us how such acts differ from subject to

subject, and from grade ‘to érade and school to school. The lecture as

the paradigh of instruction may play only a'small role in what a teacher

does, and may be nearly nonexistent.at a certain level of schBoling.

For many subjects and students it may not be a particularly appropriaﬁe

N

or efficient_means of teaching. Even within the teaching of philosophy, -

the activity of lecturing from prepared notes and publishing these as’
3 .

continuous treatises thereafter 'is not without its competi&gfs among



forms of philosophical discourse. Thereare, for example, the models.
of teaching that have come down to us in the form of a written dialogue
between.master and student or between philosophical equals. Besides
the best-known example of Plato, we have the productions of Augustine,
Anselm, Aquinas, Berkeley and Hume. Even some of Descartes'

arguments were stimulated by ;nd organized in reaction to an opponent
or correspondent. The use of an’imaginary dialogdé is not confined to
"philosophy. Galileo, for instance, gives a mastérful expositioﬁ of
theﬁ prevailing‘scientific views and, indirectly, manages to convey
some reévolutionary views on fundamental topics in the sciences.6 | The
exchangeé‘in his dialogue can even be quite humoréus. The dialogue
has the a&vantage over the pure lecture that the learner reading it

is initiated directly into the debate and the intellectual achievements
it comprises, such as making and confq}ing assumptioné,’challenging
purporte& evidence, construing ambiéudus expressions. setting dilemmas
and escaping them, and recognizing or debunking alleged ﬁfoofs. These
activities are common to different subjec;s téught to learners; they
are not the exclusive domain of tﬁe logician. Our need for learq}ng
them has not noticeably atrophied just because we think that progress
has be7h made in the scientific underéﬁanding of our world. It

es to forﬁ a necessary baiance to the imparting of knowledge

teacher speaking ex cathedra, or b} the.authority of a textbook

qertified for use by the relevant govermmental authority. In the
process of rejecting Platé's proposed solution to the dilemma posed by
Meno,; Aristotle also rejects many significant means of teaching, one
of the most evident of which is the use of dialogue, both between the

"teacher and student or between students, but also as. a model for. how
[~
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controversy and rational debate proéeéds. This is ironic, because
the model that Aristotle himself uses to develophhis formal logic, if \
we have stated what 1s near the truth in Chapter Two, is the diélectical
exerciée that Aristotle would likely have‘engaged in as a student
combatant. ’
v
There may even be a justifiable use of an aporetic technique by

the teachery wherein he poses a problem that has no known solutiop. .
This may be attempted on the ground, inter alia, of inculcating
intellectual humility; but 1t should not be done.as if this were the
sole means of teaching of of introducing a'suﬁject. fassmore notes
in this regard:

But at the same time a teacher will not want his

pupils to be merely bewildered; he will hope to

teach them in what way the questions which puzzle

them ought to be discussed, what sort of evidence

is relevant to their solu;ion.61
Socratic quéstioning has its place, but it has its\use in the furtherance.
of thé 1éarner's understanding.' The elenchus in aﬁ educational setting
should be a prelude to a fresh attempt to tackle the subject. Béth flato
and Aristotle hay have overrated Ehe student's curiosity after he has
run into an impasse. The teacher cannot presume that every studeng will
have Aris;otle's boundless and resilient curiosity.

‘A further difficulty with using syllogism as the single mode for

all teacﬁing is that it depends for its effectiveness on the learmer
being able to follow the‘steps in the deductive péttern and beiég able,
as well, to grasp the relatively sophisticated first priﬁ;iples without
the teacher's help. '?sychologists who have studied the reasoning

processes of children at different stages of development have given us

descriptions and theories that may well make us wonder whether the



deductive pattern of the demonstrative syllogism would not be Beyond

" the understanding of most:learners uﬁtil they are well into their
school years. TFor example, Piaget has charéctefiied the child at the
preoperational stage aé typically reasoning by tran;duction, in that
he proceeds from particular to particular and generally lacks a
conception of a hierarchy of categqrigs.6? The aBility to reason iﬁ
and to follow the‘pattern of deductions from general principles would,

on Piaget's account, be.expécted only when a child was approaching or

had reached the formal operations stage ‘of development. Only at this

stage too would a child have the experience and the ''construction of .

reality" that allow him to formulate, to follow, and to test hypotheses

It may be adolescence or beyond before the learner will grasp the form
of a syllogism as the clue to an arguﬁeﬁt's validity, rather than
focus;ing on the content pof the argumeﬁt.

The point of this excuésion into what has been suggested‘5§ some
psychologisps is that the methodldf demonstration would seem, at best,
to be useful only long after the learner is first put under the
tuteiage of another. Furthermore, the learner's grasp of categories
and class relationships and what Aristoﬁle calls universals cannot be
taken for granted at Lhe start of a child's learning. If Piaget is

correct in even the general thrust of his conclusions, and if the

growth of logical abilities is maturational, then the teacher will have

an.important'task in bringing the learner along to the point where a
demonstration may be tried and understood. Much non-demonstrative
which is - not to say illogical, teaching will have to precede this

achievement however.

The point made by Piaget and which is used here is not offered as

&
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if its truth were self—evident; It is being used to show that we may
have a good grounds for doubting whetherba>six—year-old, fpr example,
could grasp a deductive pfooj, With respect to the geﬁeral.claim that
all.uﬁderstanding'proceeds in a definite order, we may note Hamlyn's

following remark:

I certainly do not believe that it is possible to

lay down any general law-of development which the
child must follow in acquiring concepts and coming

to see the relationships between them. I would,
however, point to the fact that goncepts vary in
complexity and abstractness, and® that this determines
certain general priorities.63

The didactic lecture, in which the universal terms and definitions

are used as startiqg points and explanations are adduced in the proper
order, and the student is moved by the force of the valid form of the
demonstration to assent to the conclusion, makes up, we might say, a//
highly stylized form of teaching. It would be appropriate only if the
content of buman'knowledge'was finally settled in its boundaries and
shown to bear an intfinsic order w%ich the normal mind couldzgrasp.
That is, the logical grde: of the sciences could determine the logical

cultivation of the niind.64 Unfortunately, the textbooks we have and

"use are not in their final editions and scientific discovery proceeds
. apace. Moreovér, we can as yet not say whether this is an accidental

. and problematic feature that will be surmounted with time and energy,

or whether it will remain a perménent'feature of what we mean b&-doing
écience. Eithér way, s§ long as our knowledge rémains incomplete,

the teaching of science will be conditioned by such.a fact. Teaching
science will continue to involveAtrying té conVéy an uﬁderstanding of
the écientific method_(or scientific methods, as’same wbuld.prefer fo

‘have it). Such a ﬁethod:or mefhods are at'the‘oppoéite pole from
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Aristotle's pfescribed method of demonstration in teaching. This does
not mean that ﬁhey'aré unorganized or illogical. There have been
developed different methods‘of>teaching, for which their p;oponents
claim specific vi;tues and advantages. The illusion greated by
Aristotle'sbprogramme, apd which is shattered by our examininé how
teachers actually go about their tasks,with a congeries of aids,
activities and intermediate and long-range goals, is that there is but
one.method of teaching; that it can be fdllowed'mechanicaliy; and that,
by itsélf, it will guaranfee’scientifié unde:standing. The logic of
teaching, developed by Aristotle as part and parcel of his‘fundaméntally~
‘important work in organizing.the first system of formél inference, is
remarkable for itsvcompendiousness and its ambitiousness. It presents,
with considerable philosophic'rigou?, an impressipn vision of axioma-
tized knowledge and a certified method for conveyiﬁg i&ﬁt knowiedge to

a subsequent generation of learners. It may, as we have‘érgued; fest

on some qugstionable presuppositions in Arisﬁotle's argument; There

is noldenying, however, that much can be learned about learning by our
having to compare our modern assumptions about education with Aristotle's
thorough analysié. In the matter bf seeing teaching és-a~fationa1 |

enterprise, he remains, indeed, the master.
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CHAPTER VI
NOTES .

John, Locke, An Essay Concerning Human Understanding, ed. and
abridged by A. D. Woozley (London: William Collins Sons and Co.,
Ltd., published in paperback.in the Fontana Library, 1964), II,
ch. 1,32, p. 89. :

Perhaps typical of the modern reception of Aristotle s ideal
model of scientific organization is T0ulm1n s judgment, as
follows: . .

"Gertainly none 'of the substantial inferences that one

comes across in the physical sciences is of a syllo-

gistic type. This is because, in the physical sciences,

we are not seriously interested in enumerating the common
properties of sets of objects, but are concerned with '
relations of other kinds." (Stephen Toulmin, The

Philosophy of Science [London: Hutchinson University Library
1967; reprint ed., 1969] , p. 31)-

Richard Foster Jones, Ancients and Moderns: A Study of the Rise
of the Scientific Movement in Seventeenth~Century England, 2d ed.

(St. Louis: Washington University Press, 1961), pp. 49-50.

See also ch. 6 of Foster's book, which records some very robust
language of a pamphleteering age being used by magicians,
astrologers and alchemists who, according to Jones, "formed a
tatterdemalion army under the aegis of Bacon . . . They maintained
a constant barrage and sulphurous smoke-screen on the entrenched

.positions of the ancients." (Ibid., p. 123)

¥

John Dewey, Reconstruction in Philosophy, enlarged ed. (Boston:

Beacon Press, 1948; puyblished in Beacon Paperback 1957
thirteenth printing, '1970), p. 51.

For example, note the emancipatlon declared by Comenius. As
retold by Jones, there is:

" . . a treatise of Comenius entitled Naturall
Philosophie Reformed by Divine Light, 1651, which*® -
declares that Aristotle's authority should not be
tolerated in Christian schools as an absolute

authority, but that men should be free to philosophize. a
'Why do we not, I say, turn over the living book of :
the world instead of dead papers'." (Jones, Ancilents

and Moderns, p. 131)

John Passmore, The Philosophy of Teaching (London Gerald
Duckworth & Co. Ltd., 1980), p. 81. (

For criticism of this theory, see P. H. Hirst and R. S. Peters,

The Logic of Education (London: Routledge & Kegan Paul, 1970),

N\




10.

11.

12.

248

. e )
pp. 78-79; and David P. Ausubel, "Some Psychological and

Educational Limitations of Learning by Discovery," in Readings
in Sc¢ience Education for the Secondary School, ed. Hans 0.

Andersen (New York: The Macmillan Company, 1969): 97-114.
There 1is also a good, common sensical discussion is R. F. Dearden,
"Instruction and Learning by Discovery," in R. S. Peters, ed.

The Concept of Education (London: Routledge & Kegan Paul, 1967):
135-55. ’

For a detailed discussion of the method of learning by inquiry,

see Joseph J. Schwab, "The Teaching of Science as Enquiry,” The
Inglis Lecture, 1961, in The Teaching of Science (Cambridge, Mass.:
Harvard University Press, 1966): 1-104. Schwab relates the two
contexts we have been discussing, as his proposal for a secondary
school science curriculum makes clear:

"It is important to recall, now, that we are discussing
only one version of the enquiring curriculum -~ the
most complete one, one which combines to"the highest
degree both aspects of the matter: science as enquiry
and learning-teaching as enquiry . . . Of the two
components. ~— science as enquiry and the activity of
enquiring ~- it is the former which should be given
first priority as the objective of science teaching

in the secondary school." (Ibid., p. 71)

The important peint is to see how this relationship between what

" scientists do and what students ought to learn by doing is somehow

felt to be logical, or at least made logical. See also Michael

~Martin, Concepts of Science Education (Glenview, ill.: "Scott,.

Foresman and Company, 1972), pp. 7-9.

Tﬂe following discussion about the interesting circumstances of

Sir William Herséhel's discovery of Uranus is chosen because it
-is well-documented by the discoverer himself in papers communicated

to the Royal Society and in his letters to scientific acquaintances.
The information summarized about his procedure and results is

drawn from Constance A. Lubbock, The Herschel Chronicle (Cambridge:
Cambridge University Press, 1933), as well as Michael A. Hoskin,
William Herschel and the Construction of the Heavens (New York:

W. W. Norton & Company, Inc., 1963).

Note Herschel’s own account of the background of his observation on
the evening of March 13, 1781:

"It has generally ‘been supposed that it was a lucky
accident that brought this star to my view; this is
,an evident mistake. In the regular manner ‘I examined
every star of the heavens, not only of that magnitude
but many far inferior, it was that night its turn to
be discovered.'" (Lubbock, Chronicle, pp. 78-79) o5
Ibid., p. 81.

See William Graves Hoyt, Planets X and Pluto (Tucson: The University
of Arizona Press, 1980), ch. Z and passim.
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15.
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His powers’of observation were trained and practised, in the sense
conveyed by the following excerpt from one of Herschel s letters,
written in 1782:

", . . I do not suppose that there are mwany persons
who could even find a star with my power of 6540,

much less keep it, if they had found it. Seeing is ,
in some respect an art, which must be learnt. To

make a person see with such a power is nearly the same
as if I were asked to make him play one of Handel's
fugues upon the organ. Many a night have 1 been prac-
tising to see, and it would be a strange if one did

not acquire a certai. dexterity by such constant

practise." (Lubbock . nrenicle, p. 101)

Herschel was awarded the Copley medal and elected to the Royal
Society before it was ascertained that Uranus was a planet and
not a comet.

The discovery of pulsars emanating from sources located in
supernovae led to a link between the death of massive stars in

a sgpernova explosion and their current remmnants, dense neutron
stars revolving at a frequency measurable only in microdeconds.

See Simon Mitton, The Crab Nebula {(London: Faber and Faber, 1979),

pp. 89~97.

This notion of infallibility is important throughout the history
of philosophy of education, where the philosopher in question has
tried to say something about method. As a theorist he wishes to
develop a method which will work not just most of the time with
normal learners, but all of the time with all learners in every
possible subject. Comenius's counsel that teachers should
imitate the sun, which inevitably and laboriously performs its
daily functions, antedates Hume's doubt about the sun as a
paragon of causal necessity. See John Amos Comenius, The Great
Didactic, in John Amos Comenius on Education, ed. Jean Piaget
(New York: Teachers College Press, 1967), pp. 70-71.

We may note in this comnnection a modern attempt to resolve the
dilemma stated by Meno. Polanyi claims to have reached a solution,
which he describes iné;he following terms:

“The solution which Plato offered for this paradox
was that all discovery is a remembering of past lives.
This explanation has hardly ever been accepted, but.
neither has any other solution been offered for
avoiding the contradiction. So we are faced with

the fact that, for twe thousand years and more,
humanity has progressed through the efforts of

people solving difficult problems, while all the

time it could be shown that to do this was either -
meaningless or impossible .’ . . The kind of tacit
knowledge that solves the paradox of the Meno
consists in the -intimation of something hidden,
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which we may yet discover:. . . This kind of knowipg
solves the paradox of the Meno by making it possible
for us to know something so indeterminate as a

§” problem or a hunch, but when the use of this

faculty turns out to be an indispensable element

of all knowing, we are forced to conclude that all

knowledge is of the same kind as the knowledge of

a problem." (Michael Polanyi, The Tacit Dimension
sarden City, N.Y.: Dou.leday & Company, Inc., 1966],
PP. 22-24)

We might notice, without discussing the point at length, that the
unravelling of the Menonian paradox, in so far as it is created

by the question of how learning is possible, is not really helped
by Polanyi's account. For we may still ask, as we do of Aristotle,
how is the foreknowledge necessary to discover (or learning) itself
dealt with. In both cases, we see that the defect lies in trying
to characterize the previous knowledge necessary as already
including what is to be learned. ¢

18. See Martin, Concepts of Science Education, pp. 9, 11-14, for an
interesting model of hypothe51s generation and how this may
prove suggestive for science teaching.

19. D. W. Hamlyn, "Human Learning," in R. S. Peters, ed., The
" Philosophy of Education (Oxford: Oxford University Press, 1973; -
reprint ed., 1978) p. 187.

20. The importance of this dilemma for the development of what Aristotle's
logic was meant to accomplish has been recognized before, to
varying degrees, by Dewey and Popper, for example. We may note
the following: : o

"Ancient logic never got beyond the conception of an
object whose logical place, whose subsumptive position
as a particular with reference to some universal, was
doubtful. It never got to the point where it could
search for particulars which in themselves as partic-— "
ulars are doubtful. Hence it was a logic of proof,
of deduction, not of inquiry, of discovery, and of
' induction. It was hard up against its own dilemma:
How can a man inquire? For either he knows that for
which he seeks, and not seek, or he does not know, in
which case he can not seek, nor could he tell if he : .
found. The individualistic movement of moderm life
detached, as it were, the individual, and allowed
personal (i.e., intra-organic) events to have,
tran51t1ve1y and temporarily, a worth of their own. °
(John Dewey, Essays in Experimental Logic [Vew York:
Dover Publications, n.d.; reprint ed. of .the work
ordkinally published by the University of Chicago
Press 1916], p. 227)
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23.
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26.
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28.
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"Yet what interests us here. is Plato's optimistic
‘epistemology, the theory of anammnesis in the Meno.
It contains, I believe, not only the germs of
Descartes' intellectualism, but also the germs of
Aristotle's and of Bacon's theories of induction."
(Karl Popper, Conjectures and Refutations [London:
Routledge & Kegan Paul, 1969], p. 12)

Thomas S. Kuhn, The Structure of Scientific Revolutions, 2d ed.
enlarged (Chicago: The University of Chicago Press, 1970), p. 80.

See above, pp. 111-12, and L. A. Kosman, "Understanding,
Explanation, and Insight in Aristotle's Posterior Analytics,"

in Exegesis and Argument: Studies io Greek Philosophy Presented
to Gregory Vlastos, eds. E. N. Lee et al (Assen: Van Gorcum,

1973) : 374-92.
D. W. Hamlyn, "Aristotelian Epagoge," Phronesis 19 (1976): 181.
Ibid., p. 173.

W. D. Ross, Aristotle's Prior and Posterior Analytlcs (Oxford
Clarendon Press, 1949; reprinted 1957), p. 47. .

Jonathan Barnes, "Aristotle's Theory of Demonstration,' Phronesis
14 (1969): -142-43

The attempt to extract a notion of teaching out of "leading on" .is
the counterpart of the equally questionable attempt to illuminate
the concept of education by!saying that it is a cognate of the
Latin infinitives educare or educere, as if the etymology could
give us the one criterion for picking out instances of when
teaching was occurring.

)

James H. Lesher, "The Meaning of Nous in the Posterior Analytlcs

Phronesis 18 (1973):° 57, n. 31.

See. above, pp 103-104. For the commendatory language in relatlon

-€o Aristotle's account, see George Howie, ed., Aristotle on

Education (London: Collier-Macmillan Limited, 1968; New York:

The Macmillan Company, 1968), p. 138.

See Hamlyn, "Aristotelian Epagoge," pp. 178-79.

Ibid., p. 180. For the sake of pointing out a significant
symmetry, we should note that in Book B-of the N.E., Aristotle
distinguishes between intellectual viftues (d1anoetika1 aretai)
and ethical virtues (ethikai aretai) in correspondence to the
subdivisions of the rational element of the soul: see N.E.
110334-10. He contends that each type of virtue is acquired in
a different way. Intellectual virtues are acquired by teaching
and learning, whereas ethical virtues are acquired through ethos
(which has often been translated into English as habit, though
training, custom, and discipline are permissible variationms,
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33.

34.

35.

36.

depending on the context: see N.E. 1103 815-18). The repetition
of an ethos, according to Arlstotle, lead€” to\the creation of a
hqxis (dlSpOSltlon or state) to be wvirtuous: N.E. 1103P21-22.
Here again, the process of acquisition of a hexis ls in distinct
contrast to the process of learning something or, at least,
learning as a result of being taught. The parallels between
acquisition by ethos and by epag@g®, both of which are acquired
by dint of. repetltion and by nondidactic means, serves to confirm
that epagdgé should be kept separate and apart from Aristotle's
general thesis that teaching is accomplished by demonstration.
There is a deep rift between these two processes at each turn in

Aristotle's work.

Barnes's article contaips the list of sugh references.

An. Post. 94a3 =9

See Martin, Concepts of Sclence Education, pp. 45—46 and Robert
H. Ennis, Logic in Teaching (Englewood Cliffs, N.J.: Prentice-
Hall, Inc., 1969), pp. 235-60. :

See Ernest Nagel, The Structure of Science (New York: Harcourt,
Brace & World; 1961), pp. 459 et seq., 503 et seq.

For example, Toulmin writes as follows:

"But so long as one Tremains within natural history . |
there is little scope for explaining anything: 'Chi-
chi is black, because Chi-chi is a raven and all,
ravens are black' is hardly the kind of thing a “a
scientist calls an explanation. Indeed, among
scientists, to say that a newly fledged subject is
still in the 'natural-history stage' is a‘way of
depreciating it: mnatural history and the like are
felt to lack many of the essential features of a
full~grown science, and tec be entitled to the name

" of sciences.ounly conditionally and out of courtesy."

(Toulmin, Philosophy of Science, p. 45)

It is noteworthy that Toulmin selects, as an example of a
naturalist's reasoning, the type of syllogism that has tradltlonally
been found wanting by critics of syllogism, and which.was discussed
at length in Chapter Five above. It was there shown to be quite.
uncharacteristic of what Aristotle meant by a demonstrative
syllogism that contains an explanation in its premisses, Against
Toulmin's rather perfunctory dismissal of what sort of facts a
naturalist deals with and of what he tries to explain, we may cite,
first, a discussion such as Gould's explanation of the matricidal
habits of the cecidomyian gall midge. The reason-for such behav1our
appears to lie in the pobPulation ecology of the swam, so that'
when the flies are in a short-lived, favourable environmentOthey
tend to reproduce early and in great fecundity. Parthenogenesis
oceurs with the interesting twist that the mother reproduces while
still a larva and she supplies the offspring with nutrient in the

252
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38.

_Aristotle has tc 3ay about

’

[

form of her own tody.
Stephen Jay Gould, Ever
Histarw (New York: W
a Norton paperback.
misled inte thinking
of gentlemen-naturalists; wh
for their own sake. There i:
the physical sciences, such
considered ''nc proper. avocazi
ompson, Science andé the Classics
Press, 1940), pp. 46-<7. 3v =
mean something like the lelsurel
to this extent, he is speaki:g
see natural history as an izpor
and botanv, which included manvy =X
rediscovered, In the case af’ i
thqusand"vears larer. HiI w$

science. Desp‘te oumerous =
Aristotelian biology and its

eidos Poth to hul® (ma::e*»
See Marjorie Grere. "Aristo:
History of Ideas 33 (1972):
and Marx W. Wartofskv, eds.,
Science, vol. 13: The Understan
J. Reidel Publishing Companyv, 1

-0

See Martln, Concepts of Science Education, where he notes:

"The teacher engages in this activity, bur not all of
the teacher's activity £s explanatorvy ané not all
discourse used by the teacher Is explanatory discourse.’
(Ibid., p. 63)

[

The credit for being the first zo analyvze the structure ofra
finished science as deductive and explanatory is generally
accorded to Aristotle: ‘see Nagel, The Structure of Science, p. 29.
Aristotle, of course, only discussed Iirst principles (archai)

as the starting points of demonstration, rather than what
subsequent scientists call "laws of nature" or, in Greek, nomoi.
Hence, the second part of the hypnenatec expression, deductive-

‘nomological, is not characzeristic of Ar‘stot1e s programme. It

is tempting to coin a parallel phrase for describing that programme,
but this results in "deauc*lve—argnaeogoglca " which will hardly do.

See Nagel, The Stfhcture of Science, p. 31, and CarlJG.VHempel,

Philosophy of Naturale« Science (Englewood Cliffs, N.J.: Prentice-

Hall, Inc., 1966), pp. 49-54, ?y

The value of guiding stude:r s through the archival history of
science is not to be discounted altogether as a teaching .technique,
since it may be one way of helping them to gain an ‘undewstanding of

"how an explanation is to be judged for inclusion or not-in the
A : N

’ -
I




prevailing body of theorv..

-2. 3See Michael Scr:iw.., "Truisms as the Grounds Zor Histerical )
Ixplanaticns,” in Thecries of Histcory, ed. Patrick Gardiner (New
Vaork: The Free Press, 193%8:; London Collier-Macmillan Limited,

JE33 ) oo wwl-TE

<3, The tex: of Mill's essav, criginallv published in 1820 iIn the

Suprlement o the fifsh editicn of the Encvcolopedia Britannica,
s reprodiced; alocng wizh Macaulav's first critical review In
respec:z of i, Inm Jack Livelw and Johnm Rees, eds., Jtilitarian
_Cgiz anmd Politizs Omicre Clareadon Press, (378

&L
:

-7 See T. Harré. A InmTroduction o the Log.o oI the Sciences London: .
Macmillarn and Co. Lid., 1963. o, To, fzr a zescripticn of comparable
atsempss TT aprly deductive and classifizatery analyses, Lnsplrec . '
“v Aristetle’s svstem, o knowledge of nwmsn affalirs, particulariv
pcllzics.

<&. TFor example, sec .xes vant Conant, Twc Modes of Thougnt (New

York: Trnident Press, _%64). Conant distinguishes between the
"empirical-incuccive' and zhe '"'thecreticali-deductive’ dethods oI
_inquitv.. He draws a rather hard and fast line between these.

The latter of the two, he contends, has beern overratec. T¢

Conant we owe the programme of teaching science by having students
examine "case histories.' One precedent for such a design of
learning,®hich Conan:t speaks highiv of in this book, is Langdell's
installation of the case method of studving law &t Harvarc in the
1870's. This pedagogy, claims Conant, has had =z profound effec: or
American business and politics, sihce sc many lawyers have endec up
as executives rather than practising iaw. See ibid., ch. 3

3
a
*

=

49, This list of types of definition, wirich is partisl orly, Zs taken Ce

from Ennis, Logic in Teaching, pp. 191-243. ' : B

: ‘Penguirn Books,
7 LG

. - A

50. Gilbert Ryle, The Concept of Mind (Harmondsworth
published as . Peregrine paperback, 1963), p. 17
51. “Charles Dickens, Hard Times, ed. David Craig (Harmondsworth: é@&{
Penguin. Books Ltd., 1969 reprint ed., 1974), pp. 48-50. . _ T

52. Polanyi, The Tacit Dimension, pp. 4-5. s . g :
353. St. Anselm, Proélqg;um, in Basic Wri iz s, ed.*?anc .rams. S. N. . .
Deane, 2d ed. (La Salle, Ill.: Open Court Publishing Company, 1962; .
reprint ed., 1968), - L. . . )
) mo e .
W3 N L '/
- . /




See Ryle, The Concept of Mind, ch. I and passim.

~Such a programme is also liable to the charge 'that what learning

"is cultivated is mere '"'verbalism', or the learning of words rather
than things. This specification of-a degenerate form of learninc
is a common refrain in a philosopher's critique of the current
nractises he survevs. So we read in Comenius the following:

"Tn the Latin School bovs were allowed to spend some

vears in learning words without anv reference to
_obiects." (Comenius, The Great Didactic, p. 68)

recommends, instead of this, cthat:

1
14

.

"worwus, cherefore, should alwavs be zaught and

léarned in combination with things, just as wine
is bought and so0id together with the cask cthat

centains it . . . For what are words but the

Ausks and -coverings of hh-“gs"” (Inid., p. 836"
Dewev, who 1s wvery seansitive tc apparent antitheses and 18 e
on reconciling them by discovering a higher. mcre accurate
conception 2f what each Zimb means for =ducaticnal praciiles’,
notes —wo senses of ear:‘ug, irst 2f which is relevant
Zo Aristctle s methold oI

"inother antithesis ig st i BV the TwWG Senses

2f +he word 'learmin : qeffne hand, _earning 8

the sum zcta. of what is x g that is hancefd '

dewr by books and lea' : ; I Jomething

external, an accuwmulatl . s on

' might store material vommoczz;as i . .arehouse . . .

Jn the other hand, learning means something wnich.the
individual does while he gtudies. 1t is an active,

perscnally conducted aifair." JJohn Dewey, Democracy
anc¢ Educatior 'New York: The Frece Press, :9%66; Landon:
Collier-Macmi.lan Limited, 1966}, p. EESV

Dewev sees an educational evil springing froxm such opposiIion ‘ang,
we might say, bases his tommendations on a concept of learaing

anc teaching that will make such different senses i
continuous. In his philosophiczl work on the foundati
education, the student is shown - need something more than a
_guided tour through the curr:h. : . _ck of achlieved rnowledge.

- O
X3
i
m
oI}

n

3Vie,<*hé Concept of Miné, pp. 28-29. & roughly similar zype cf
‘mnow‘que is ldc-uaedxdn Bloom s taxonomy under the heacing
"intellectual abilities or, skills" and is contraste Ith
information. - This is by no means congruous with Ryle's account,
.sigce informarion is déemed synonymous with knowledge, and is used:’
in combination with a skill. See Benjamin S. Bloom, ed., .
Taxonomv of Educational Objectives, vol. I: Cognitive Domain

(New York and London: Longman Inc., 1956; reprint ed.,. 1981),

p. 38. ., g '

-

See n. 31 apove., Also.see W11llam K. Frankena, Three Historical
phllosophles of ‘Edugativcn (ChlcagO' Scott, Foresman and Company,

O v

[£%]
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1965), pp. 54=57.

For example, see Rvlie, The Concept of Mind, p. 292.

following cautionary advice by Passmore:

"If the teacher-trainer remembers the triadic
character of tedching, this will help him, in
particular, to avoid the temptation -- so wid
spread in the last part of the nineteenth cen

Also, note

o-
tury

when teachers of education were commonly known as

the

'masters of method' -- o suppose that there must

be some single method, the method c¢f teaching, which

is appiicable in the teaching of any subject o anv

pupil.” (Passmore, The Philosophv of Teaching,

p. 28)
Hirst and Peters, The Logic of Educatiocn, p. T=.
Galilec Galilei, DJialogue Concerning the Twec Chief world Svstems --
Proiemaic and Copernican, trans. Stii3man OJrake, Id ed.

2

{Berkelev: Universictv of California Ptess, 1967).
exampile 0f the participants 1

develop a sw.logistic £ of *He earth’s motionl
ned at pp. -39-ul. Galileo's dialogue was p

An. amusin

n the discussion attempiing :o

essness is

conzal rr of a
significant literary genre. In such ala-ogues, the parties were
fe g., Marie Boas,

en expressly named Master and Scholar: see, e.
y &

'962), pp. 94-95 for a.discussion of a dialogue by
$eccrde, who was inclined towards Copernicanism.

Robert
Part of Galil

ic Renaissance 1430-1630 (New York: Harper & Brothers,

ec's

twrpose is using the dialogue as an ""indirect'” means of discussing
his cosmological ideas, of course, was to circumvent the censorship

"of the Ianquisition. In this, he was unsuccessful.
‘dialogue was banned by religious authorities soon

publication and its author summoned to Rome.

Passmore, Th: Philosophy of-Teaching, p. 179.

Galileo's
after its

The - =maty . :low is based on Barbel Inhelder: amafJean Piaget,

The_orow:h of Logical Thlnking from Chlldhood A

dolescence,

trins. Ac-e Parson and-S. Milgram (New Yorks iiMési

¢ Books, -Inc.

’

1z =2 also Jean Piaget, Judgment andwReasbnlngfln the Child;.

tre. .rjorie Worden (New York: Harcdﬁ?& #race & World, Inc.,

1928,. There is even no guarantee that after a.ce

rtain age all

students may be presumed to have grasped the form of a2 syllogism,
as attested by an experiment in the 1940's with a sample group of

college students. In John L. Phillips, Jr., The O

rigins of®

Intellécdt: - Piaget”s Theory (San Francisco: W. H.

"Company, 1969), p. 103, an article entitled "The D

Syllogistic Reasonlng Produced by Personal Convict

_Freemggﬁégd'
I'stortidn- 4

ions" 1§ cite

sfor a vivid illustration of lack of understanding of svlloglsﬁ§§¢

form long after the formal operatlons stage should have been reached.

D. W. Hamlyn, "'Logical and Psycholog{bal Aspects o

‘'The Concept of Teaching, ed. R. S. Peters (London:

-
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Kegan Paul, 1967), pp. 34-35.
There is some similarity between the view advanced by Aristotle

and the "logical" (as opposed to a '"psychological”) method of

teaching science, that was decried by Dewey. See his Democracy
and Education, ch. 17. He characterizes the situation as follows:

"Logical order is not a form imposed upon what is
known; it is the proper form of knowledge as per-
fected. For it means that the statement of subject
matter is of a nature to exhibit to oneiwho under-

' stands it the premises from which it follows and the
conclusions to which it points." (Ibid., p. 219)"

Therefore, he contends:

"From the standpoint of the learmer scientific form is
an ideal tp be achieved, not a starting point from
which to set out. It is, nevertheless, a frequent
practicé to start in instruction with the rudiments

of science from significant experience."” (Ibid., 'p. 220)

He goes on to argue why the psychological method is preferable

to the logical method, since the former will ensure that the
scientific training received by learnmers will allow them to

apply their own intelligence in a way conducive to social progress.
Throughout his work, Dewey reveals a close acquaintance with
Aristotle's logic of science teaching. Dewey's criticism differs

. from what follows in our argument, in that scientific progress is
“here not taken to be logically synonymous with social progress.
Secondly, there may be a valuable role for the technique of

setting out definitions and basic principles as the propaedeutic

to the study of a science. This does not mean that they should,

in such.a context, be presented as essential definitions or
indubitable principles, but part of the initiation into seeing
what scientists do and, perhaps, later emulating them, is learning
the vocabulary of a science and going on from there, revising
~one's original conceptions as more is learned. On this dualism

in possible methods, see the fruitful discussion in Paul H. Hirst,
"Logical and Psychological Aspects of Teaching,'" in The Concept of
Education, ed. R. S. Peters (London: Routledge & Kegan Paul, 1967),
pp. 44-60. :

O
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APPENDIX

The following is a list of abbreviations for the titles of

works by Aristotle referred to in the chapter notes:

An. Post. _ Posterior Analytics
-An. 2_. . Prior Analztic§

Cat. : ’ Categories

De An. < De Anima e

N. E. _ kf Nicomache;; Ethics

De Int. On Interpretation

De Mem. » ;Qg'Memor§ and ﬁeminiscence

Met. S Metaphysics

PHys. . ‘Phisics

Poet. L - Poetics

Pol. " o Politics

Rhet. | ' Rhetoric o _ ' ;£ f
.§. E.  ‘" | On Sophistical Refu;ations T

ml

Top. Topics
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