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a
of ltself tends to lmmobllity, but as moment within the larger

process of developing sclence, 1t 1s g&mited to conaollidating

past achlevement and facllitatling the dlscovery of present defects.
This position, of course, 1s Just the opposlte to Hegel's, who

dld not place loglc within movement but invented a new logle

that contalned mévement. But the more relevant contrast would
seem to e wlth Arlstotle, who not only was the father of logle
but also drew heavlly on logic to construct an 1deal of sclence

at & time when sclence was Just beginnlng to exlst,

For Arlistotle, then, sclence was & matter of knowing the
caunge, knowing that 1t was the cause, and ﬁ knowlng that the
effect could not be other than 1t was.l In brlef, the object
of science was caueal, necessary, and immutable. Opinlon, in
contrast, was true knowledge of matters of fact where, however,
the fact was not necessary or, if 1t were, then lts necessity
was not apprehended.2

The vehlcle of Arlstotelian science was, naturally
enough, the sylloglsm. 8ylloglsms exprees knowledge of causes
Inasmuch as the mlddle term names the end, the agent, the matter,
or the form.6 They express necessary knowledge inasmuch as
the premisses are per se predicatlons in which essentlal attrlbutes
are asglgned to commensurate subjects.4 Finally, beelides
the premissses that may bhe derlived sylloglistically, there are
those that are true, flrst, underived, better known than thelr
implications, and related to them as cause to effect.5 Obviously,
the exlstence of Arlstotellan sclence depends on the existence
of these basic premlsses In each fleld. Unfortunately, while

Aristotle does describe how our knowledge of principles does

6
arlse, while hls descriptlon fits quite accurately the manner
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in which sclentific dlscoverles are made, stlll such dliscoveries
do not yield the knowledge of necessary causes and lmmutable

effects demanded by the Posterior Analytics.

What the sclentlat discovers 1s not a truth but a hypothesis,

not a necessity but a possibllity., For lnstance, a free fall
test
is a constant acceleratlon., The matter has stood the uﬁt)pf

centurles, But‘ it has done so, not because bodles must fall
B

that way, not becauss the free fall cannot be other than 1t

1s, but slmply because cut of many hypothetical possibllitles

the simplest verifiable formuls s the constant acceleratlon.

1) Aristotle, Posterior Analyties, I, 2, 71b 10 ff.

2) Ibid., I, 33, 88b 32 ff.

3) Ibid., II, 11, 94s 20 ff,

4) Ibld., I, 6, 7T4b 5 ff. The necessary and essentlal |

8180 1s eternal. How, then, is sclence relevant to this world?
Aristotle remarked that the attributes of perlshable things elther 1
cannot be demonstrated or else the relevant syllogism will be
'mixed' with one premiss necessary and the other contlngent E
(Ibid., I, 8, 75b 21 ff,). Aquinas appealed to the lmmutability
Ry of the abstract: Ratlones autem unlversales rerum omnes sunt
| immoblles, et 1deo guantum ad hoc omnia sclentia de necessarils
eat, Sed rerum, guarum sunt illawe ratlones, guaedam sunt
necessariase et lmmoblles, cuaedam contingentes ot moblles, et
quantum ad hoc de rebus contlngentibus et mobilibus dlcuntur

esse sclentlae. In Boethium de Trinitate, g. 5, &. 2 ad 4m.

On the more intricete rroblem of sclentlific prediction, see

e’ W. D. Ross, Aristotle's Prior and Posterior Analytice, Oxford
1949’ PP~ 649"’ 652 .
5) Post. Anal., I, 2, 71bv 19 ff,

6) Tvisd., II, 19,
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Morecover, what holds for the free fall, holds for all other
natural laws and, n¢ less, for the theorles and systems that
relate them to one another. A1l such laws, theorises, systems
are subject to revision; they have a clalm on our assent, not because
of any lotrinsic necessity, but only because they happsn to be
verified; and the moment further data begln to tell agalnst
them, they become questionable.7

We have been tonching on the crucial difference between
the Arlistotellan and the modern notlon of aclence. On the
Aristotellan notlon sclence 1s concerned with the necessary and
lmmutab.e, On the modern notlon necessity and immutabllity
have no mbre than a marginal slgnf slgnificance. Science ls
concerned with the intelliglbllity, not that muat be, but that
can be. OFf itself, such intelliglbllity is hypothetical; essentially,
it stande 1n need of the complement of verificatlon; and any
verificatlon ylelds no more than a probable confirmatlon,

From thls c¢ruclal difference other differences follow.

7) In the nineteenth and early twentleth centurles it was

st1l]l common to speak of the necessary and immutable laws of mature
and even of the lron laws of economlcs. This trend has been
reversed by the refutation of the uniqueness of Euclldean

goeonetry, by the successful use in physlce of non-Euclldean
geometry, by the alternatlve probabilitles predlicted by guantun
theory, and the limitatlons placed on deductlive systems by

theorems of the Godelian type. On these, see J. Ladriere,

Les limitatione internes des formallsmes, Louvain 1957. On

mathem=tical principles, see M. Polanyl, Personal Knowledge,

London 1958 and 1962, pp. 187-193; B Lonergan, Insight, London
and New York 1957, pp. 304 ff.
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Loglc might suffice t0 expr ess necessary and immutable knowe
ledges. But when possible hypotheses are leglon and only
cunulative verlfications are signlflcant, one has to move beyond
loglcal operations and make room for inguiry, observation,
dlscoverym, experimentation, and verification within an
on-golng process.

Agaln, we mentloned above that Arlstotle contrasted
science and oplnlon. As sclence was of the necessary, s¢ opinlion
regarded the contingent. But modern sclence is concerned with
the contlngent, wlth verifled possibillities; and so we speak
geek on each lseue the best sclentific oplnion that ls available.
Sclence ando oplnlon no longer are opposed. Now is the tlme
the contingent, with verified posslbilities. Sclence, then,
and oplnion no longer are oprosed. On the coobrary, on each
lssue we sesk the best avallable sclentific oplnlon.

On similaxr grounde Arlstotle co-trasted theory and practice.
Practice is concerned with the contlngent, with things that
can be other than they are. It follows that sclence cannot be
practical, for sclence 18 concerned with the necessary, with
what cannot be other than it is. 8cience accordingly must be
silmply contemplative and, in that sense, theoretlcal, Now 1n
the modern context the teram, theory, cannot be glven such &
connotation. Modern sclence deals wlth the contingent; it
grounds endless pmactical'connotationa acplications to make
nodern theory contlnuous with practlce. 8o far from belng
opposed to one another, theory and practlce now are two stages

in man's deeal dealing with the same objects.
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Farther, to find necesslty ln a manifeatly congtlagent
world, the medieval notion of science retreated to the universal
and the abstract. In contrast, modern sclence alms at the
complete explanatisn of all phenomena. Though it has to use
abstract terms and unifversal propositlons, still it regarde
them as limltations and strives to aurmount them. Though it
cannot master ths conerete in its all but unlimited complexity,
stlll 1t constantly endeavors to come as close ae poesible %o
such mastery, ard it 1s extremely resourceful in lnventing
conceptual toole and lmaginative models to advance ever further
the understanding of concrete processes.

There follows an enormous difference in sheer bulk. An
Aristotellan sclence iz a hablt tucked in the indlvidual’s mind
and, &8 1t purported to be certaln knowledge, it was to be
passed on from generatlon to generation. But the positive content
of & modern sclence is only probable; 1t 1s continuously
in process of development; 1ts extent is so vast that 1t cannot
be enconpsssed by any eslngle mind; and 1ts sustalned development
calls for the assembled resources and far-flung collatboration
of the world's sclentific communities.

Finally, on the modern conceptlon sclence 1s deflned
by method. There 18 a sclence where there ls employed a method
yielding the sumulative advancement of knowledge. Methods
differ from subject to subject, but sach 1ls directed tgyits own
proper nethod, and each 1s scientific by that fact and not by
its mors or less appro%imate resm resenblance to sonething else.

In contrast, the Arlstotellan conception of necessary conclusions

following rigoroualy from necessary principles was an ldeal type;
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i1t was thought to be realized in arithmetic and geomatry;a
@lsevhere 1t was sald to be approximated to a grester or leaser

extent.

8) See W. D. Ross, Aristotle's Prior and Posterior Analytlcs,
Oxford 1949, p. 14,

4., A _Developing Ideal

I have been contrasting the Aristotelisn and the modern
ideal of sclence, and I wilsh now to say that the contrast does
not define a cholce but rather reveals a development.

It does not define a choloe, for the Aristotelian
1deal 1le now an anachronism. It 1s not entertalned in natural
Bcelence. It 1s not entertalned In human sclence, It is not
entertained in mathematice, where a minority {(the lntuitlonist
8chool) want, not necessity, but positive intellliglbility,

whlle the ma Jorlty alm no higher than axlioms that are not

contradictory. In theology, finally, that ldeal was never always

more than an embarrassment. Were 1t realized, the result would
be a ratlonallsm or a semli-rationalism.

gtill, 1t was an embarrassment that could not be avoided.
Conlng to terms with Greek and Arablc culture was the medieval

problem of agglornamento. If theology was to concelve itself

as an academlc discipline, 1t has had to do so0 in reference

to some normatlive ldeal, and the only one avallable was that
provided by Aristotle. So it dld eo took over Aristotle and
drevw dlstinctions. Aquinas took advantage of the distinction
between subalternatlvng and subalternated sclences, say, between

arithmetic and harmonlcs, or between geometry and mechanics,
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to confine subalternatlng knowledge of God to the dlvine nind

and to the mlnds of the bleesed in heaven, and to allow us on
earth no more than subalternated theologleal knowledge.g Again,
a8 we have already seen,lo Aquinas comblned his Chrlstlan belief
In the contingence of creatures with Arlstotellian knowledge of
necessity by confining sclentific knowledge to the universal

and abstract and holding that the abstract as abstract 1s immobile.
Later Scholastice enumerated dilfferent kinde of necessity; besides
absolute necessity in metaphysles, there is physical necessity,
namely, the lmmutability of natural laws unless Ged will s to
change them, and moral necesslty, namely the necesslity of events

consequent to free cholces when the cholces are merally obligatory

or commonly occur.
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to confine subalternativng knowledge of God to the divine aind
and the minds of the blessed, and to allow us on earth no morse

than subalternated knowledge of God theologlcal knowledge.g

10

As we have already seen, Aquinas tried to reconclle his

Christlan bellef in the contingence of creation with the Arig-

totglian doctrine of science as knowledge of the necessary,

by arpealing to the immobllity of the abstract as abatract.ll

And Scholastics generally took advantage of tue notion of

121

hypothetical necessity ™ "to go on to distingulsh metaphyslcal,

physlcal, and moral necessity.

9} Aristotls, Post., Anal., I, 9, 76a 9 & 22 £f. Aquinas,
Sum. Theol., I, g 1, a. 2 c.

10) 8ee above, p. 7, note 4.

11) A hypothetlical necessity is any fact plus the principle
of contradictlon. If Socrates 1s seated, then as long as he 1s
seated, 1t 1s necessary for him to be seated, If there are laws
of nature, then as long as there arzhggsa of nature, there

necessarlly are these laws of nature.
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