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This book took a long time to come to fruition. Back in 2010, I started to contem-
plate the idea of studying the relationship between Latin and science, especially
linguistically, a topic that had previously hardly been tackled at all. Over time I
realised that such linguistic study cannot meaningfully be done without first
studying the changing approaches to what science is during the long cultural
dominance of Latin in Western Europe. This led to the first two parts of this book.
At the time, there were no open tools for corpus linguistic studies of serious
amounts of Latin text in existence, which is why I started the Corpus Corporum
project (http://www.mlat.uzh.ch) in 2012 — an open full-text Latin repository able
to process texts in the standard TEI xml format. It automatically lemmatises every
Latin word and adds grammatical information such as parts of speech to it. A
COST grant (IS1005) enabled me to initiate the project, and I thank the Chair of
Mediaeval Latin in Zurich for supporting the ongoing running costs of Corpus Cor-
porum. Its software was initially developed by Max Badnziger and is now being de-
veloped further by Jan Ctibor (University of Prague); the project is ongoing and by
now collaborating with many other scholarly institutions. It has grown into the
largest Latin text repository in existence, with more than 8,500 texts and 165 mil-
lion words. Corpus Corporum provided much of the input data used in this book,
especially in part 3.

During this long time, I have studied, learned, taught, and worked at the
Seminar for Mediaeval Latin of the University of Zurich (since 2014 part of the De-
partment for Greek and Latin Philology). My warm thanks are due to these institu-
tions and especially to my late teacher Peter Stotz, who read an early version of
the book and suggested improvements, and to the current Chair of Mediaeval Lat-
in, Carmen Cardelle de Hartmann; they both provided me with the ideal environ-
ment for such long-term in-depth studies — something that is becoming increas-
ingly rare in today’s fast-paced university environment. This study was accepted
as a habilitation thesis in Latin philology in 2021 at the University of Zurich.
Further thanks are due to the reviewers — Martin Korenjak (Innsbruck) and a
further anonymous reviewer of the habilitation commission — as well as to the
commission itself, consisting of Carmen Cardelle de Hartmann, Ulrich Eigler, Phi-
lipp Sarasin, and Paul Widmer. The importance of institute research libraries
where relevant literature about authors and works can be found together in one
place — an institutional structure now regrettably to be abolished in Zurich - for
writing a book like the present one can hardly be emphasised too much. I profited
greatly from the existence of the Mediaeval Latin and classics libraries at the
University of Zurich. There is still a long way to go before a fully digital world of
scholarship might be able to provide similar aids in these fields. I have also re-
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The following abbreviations are used in this book, most of them only in the

chapters involving corpus studies (chaps 18-20):

e ABL: ablative case

e ABL ABS: ablativus absolutus

e ACC: accusative case

e AD]J: adjective

e ADJ-SUF: adjective suffix (in our analyses: -alis/-aris, -bilis, -eus, -icus, -inus,
-ivus, -orius, -osus)

e ADV: adverb

* avg: average

e (CONJ: conjunction

e CONJ:C: coordinating conjunction

e CONJ:S: subordinating conjunction

e DAT: dative case

e  ESSE: the verb esse

e GEN: genitive case

e IND: indicative mood

¢ INF: infinitive

e modifier: sentence-modifying particles (in our analyses: at, autem, enim, ergo,
igitur, nam, vero)

e N:noun, i.e. substantive (not including AD] and PRON)

¢ N-SUF: noun suffix (in our analyses: -tio/-sio, -tas, -itia, -ntia, -mentum, -tor/
-sor, -tudo)

e NOM: nominative case

e OCR: optical character recognition

e PCA: principal component analysis

e  PIE: Proto-Indo-European

e  PoS: part(s) of speech

e POSS: possessive pronoun
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e PREP: preposition

e PRON: pronoun

e PTC: participle

e REL: relative pronoun

e stdev: standard deviation
e SUB: subjunctive mood

e V:verb

There are many quotations in this book. All that go beyond single words are pre-
sented in the original, followed by a literal English translation. Where no transla-
tor is identified, translations are my own. As language is the central issue of this
study, it seemed important to include the original wording throughout. I have
sought to render key Latin terms with a single English word as far as possible, but
there is some inevitable variation depending on time, school, subject, and con-
text. It may be appropriate to mention the most central terms of the study here:
I have translated cognitio as ‘cognisance’, ‘acquaintance’, or ‘becoming ac-
quainted’; disciplina as ‘discipline’ or ‘science’ (especially in Antiquity); doctrina
as ‘teaching’; eruditio as ‘education’, ‘erudition’, or ‘learning’; notitia as ‘knowl-
edge’; and scientia as ‘science’, ‘certain knowledge’, or ‘knowledge’. These and si-
milar key terms are discussed in detail below (chap. 2).

Texts from languages using a non-Latin alphabet (except Greek and Cyrillic)
are transliterated according to the standard method for the language in question:
Arabic following the conventions of the Deutsche Morgenldndische Gesellschaft
(DIN 31635), Hebrew following ISO 259, Sanskrit according to the International
Alphabet of Sanskrit Transliteration, and Chinese as pinyin with tone marks; if ne-
cessary, Chinese characters in the more generally read simplified script are also
included. Modern Greek is spelled monotonically (the form officially in use in
Greece since 1982) in order to easily distinguish it from older forms of the lan-
guage, but using the traditional, more historically accurate kaBoapevovoa ortho-
graphy. For quotations in the ancient languages, the edition used is identified.
Books are denoted by Roman numerals; chapters, paragraphs, and other subdivi-
sions by Arabic ones. If there are two alternative numbering systems, one is in-
cluded in parentheses, for instance Varro, De lingua latina V.1(13). For further de-
tails on citation forms, see the bibliographies at the back of the book.

Vosa, Corpus Christi 2021
Philipp Roelli






Introduction

[S]aepe enim ad limitem arboris radices sub vicini prodierunt segetem.
‘Often the roots of trees close to the boundary protrude under the neighbour’s field.’
Varro, De lingua latina V.1(13), ed. Goetz & Schoell, p. 7

81 This study sets out to provide a broad overview of the topic announced in its ti-
tle, investigating the role of the Latin language as a vehicle for science and learn-
ing over much of the time of its existence. It will focus especially on the linguistic
changes that have occurred in this process. This is a topic that has hardly been
tackled either by linguists or by historians of science; the present contribution
must remain patchy and will have to omit some important issues and touch on
others only lightly. The study of scientific Latin can be likened to a tree that grows
close to the boundaries of many fields and extends its roots into them, as ex-
pressed in the motto above.

Mostly, this study is one of linguistics, but linguistics applied to the history
and theory of science in a way that what is sometimes known as the ‘linguistic
turn’! in the history of science has failed to do. At a time when theoreticians of
science are further from a consensus about what the term ‘science’ is actually sup-
posed to mean than they have been for centuries — with ‘realists’ (who believe that
science is approaching the ‘truth’), ‘relativists’ (who believe that science can be
distinguished from non-science only by sociological means), and many shades in
between — we ought to start our investigation by finding out what the words in-
volved (in Latin most importantly scientia, in Greek émotiun) have meant during
the roughly 2,500 years covered in this book, and to what extent they have consti-
tuted concepts that delineated a clearly defined group of activities in these differ-
ent times and how this relates to present-day understandings of ‘science’. After
such a diachronic and diaglossic lexicographical investigation, it will become
more feasible to delimit and define science in a way that can make sense through
the entire time span considered here. In order to get a grip on these changing con-
ceptions, it will be necessary to start with an analysis of the relevant terms for de-
noting scientific activities, nearly all of them born in Greek, then transferred to
Latin, and in modern times to a great extent adopted by the European vernacu-
lars. All too often, ‘science’ is defined at the outset a priori in order to then check
what falls under such a concept and what does not.? After having found a tenta-

1 This ‘linguistic turn’ stressed the merely linguistic nature of scientific ‘truth’, thus placing this
approach in the ‘relativist’ camp. For a summary of recent developments, see Wootton (2015:
511-555).

2 Some such definitions are discussed in chap. 4 §3 below.

3 Open Access. © 2021 Philipp Roelli, published by De Gruyter. [(c) Il This work is licensed under the
Creative Commons Attribution 4.0 International License.
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2 =—— Introduction

tive descriptive ‘definition’ of science applicable to all the periods studied here,
we will start to identify prerequisites a sociolinguistic style of language needs to
fulfil in order to be a vehicle for it.

The second part of the book provides a chronological panorama of science
written in Latin, focusing on the relationship between approaches toward science
(the scientific Denkstil; see chap. 4 §1) and the types of Latin used. This comple-
ments the study of the development of the terminology for science considered lar-
gely without such a temporal perspective in part 1. This chronological view also
deepens the understanding of the relation between Greek and Latin science
gained in part 1. Obviously, the entire time span of the use of Latin as a language
of science and learning cannot be treated in great detail; rather, some schools and
authors and their Denkstil are presented in the hope of outlining the ‘bigger pic-
ture’. That picture will depict a largely organic growth of Latin science (with the
most important caesura in the twelfth century) that leads from classical Greek
science to present-day science. These complicated feedback loops of language,
translation, culture, learning, and science are often overlooked in the modern his-
tory of science, which often still has a tendency to have ‘real’ science begin only
in early modern times. Our approach will also disregard the still-common strict
distinction between ‘native-speaker’ Latin and ‘artificial’ Mediaeval and Early
Modern Latin. Johann Albert Fabricius (1668-1736) led the way in rightly treating
Latin literature and culture as a single, large unity.> Within this long time span, it
will become clear that Latin’s rdle as a language of science and learning was most
prominent in the half-millennium between the twelfth and the eighteenth cen-
tury. The first half of this period is usually termed ‘scholastic’, while the second
introduces what is now considered paradigmatic science, which might be labelled
‘mathematics-based empiricism’.* The réle of Latin in this process has hitherto
hardly been taken into account. It will be interesting to see to what extent these
two phases are reflected in the language used. Another goal of this study is to see
what automated digital tools, such as Corpus Corporum,’ can contribute to our
knowledge of linguistic change in Latin. It would seem that they can, indeed, be
very helpful, especially when used together with and not instead of traditional
philological approaches.

3 Fabricius, Bibliotheca, published 1734-1746. This point of view seems finally to be gaining
ground; for example, the important study Leonhardt (2013) shares it. A reader on ‘the Latin of
science’ has recently been published: Epstein & Spivak (2019). On ‘dead’ languages versus those
with native speakers, see chap. 16 §1 below.

4 Taton’s (1958-1981) history of science, for example, splits vols 1 and 2 at this watershed (ca.
AD 1450).

5 The project is online at http://www.mlat.uzh.ch; details about it can be found in Roelli (2014b).
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The linguistic study of language conveying scientific knowledge, or in Ger-
man Wissenschaftssprachforschung, has become quite a popular subject recently,
especially for the German and English languages, as can, for instance, be seen
from the existence of the ‘Lingua academica’ series itself, but scholarly interest in
this field is only about half a century old.°® For the classical languages this is much
less the case at present. Thus, our approach will have to be tentative, looking for
suitable approaches; it is hoped that it will stimulate further research, possibly
using more appropriate tools. Apparently out of frustration, the linguist Leonard
Bloomfield destroyed a three-hundred-page manuscript, ‘The Language of
Science’, a century ago.7

The present book, then, consists of three parts. In a first part, the semantics of
‘science’ are studied diachronically and diaglossically, especially for Greek and
Latin. Second, a panorama of the use of Latin as a language of science and learn-
ing is presented, beginning with a brief digression about its Greek background
and finishing with some considerations about the demise of Latin in this function
and its replacement by the vernacular tongues. Third, linguistic approaches seek-
ing to characterise this scientific Latin more closely and to confront it with other
languages of science are applied.

Why ‘language of science’?

Es zeigt sich, dass die Sprache der Wissenschaft und die in ihr sich bezeugende Auffassung
der Dinge, die wir leicht als etwas Selbstverstdndliches ansehen, unter harten Kampfen
durch die Arbeit von Jahrtausenden ausgebildet ist, dass das Einzelne ganz bestimmten
geistigen Stromungen entsprang, das Ganze eine fortwdhrende Erhebung des Denkens iiber
die unmittelbaren Eindriicke zur Vorbedingung hatte.
‘It becomes clear that the language of science and the conception of things it expresses,
which we easily take for granted, was formed in hard struggles through the work of millen-
nia, that its particulars originated from very specific intellectual currents, its entirety had as
its precondition a constant elevation of thought above immediate sense impressions.’
Eucken (1872: 8-9)

6 An attempt (possibly the first one) was made by the entomologist (and non-linguist) Savory
(1953) for English. Barber (1962) provided the first quantitative linguistic approach for English in
this function. Although scientific English is often studied nowadays, this usually happens in or-
der to teach people, especially those whose mother tongue is not English, how to produce it. Ex-
amples range from McDonald (1931) to Skern (2011).

7 Langslow (2000a: 3n16), with references to standard works that could be expected to but do not
consider technical language.
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§2 It is only too easy to overlook Eucken’s reminder of one and a half centuries
ago, especially in a time when even small national languages have become
equipped with a full instrumentarium to speak about anything of interest in the
modern world. One might, therefore, easily come to think that all thoughts are ex-
pressible in all languages, albeit using slightly different grammatical and syntac-
tic means to this end, as, indeed, has sometimes been claimed by a position called
‘universal translatability’. A few examples will be given shortly to show that this
is by no means the case. The more modest but still mistaken claim that at least all
scientific knowledge is universally translatable® is also often encountered, and
will be discussed below (chap. 14 §7). Languages do tend to be ingenious in trans-
lating categories and concepts they lack from other languages when a strong need
is felt among speakers and they are given time to perform the task. A central point
of this book will be that Latin (and Greek) were crucial in the process that led to
the common misconception that translation between the languages of peoples far
apart in geography and in Weltanschauung is a matter of course. For every pair of
languages there will be both words and grammatical structures in the one that
cannot be expressed in the other, unless their speakers learn to do so through pro-
longed contact and through borrowing of words or structures, or by adapting their
own linguistic systems internally.” As the Latin-speaking world took over its
scientific ideas lock, stock, and barrel from the Greek-speaking world,° this is
precisely the process that Latin had to begin performing in Antiquity — and had
still not fully completed a millennium or more later (see chap. 10 §6) — in order to
convey Greek scientific thought, and then to subsequently develop it further and
transform it into something new. The vernacular tongues had to undertake this
very same process in order to become capable today of conveying Greek and Latin
ideas with ease.! The worldwide success of this Graeco-Latin approach to science
and knowledge has produced a Begriffsgemeinschaft'? that makes it only too easy

8 Strangely enough, there is today (especially in the ever more monolingual Anglo-Saxon world)
still a feeling that scientific content is especially easy to translate from one language into another;
for example, Savory (1953: 113) states that ‘scientific prose [...] can be translated into languages
other than the language in which it was first written, not merely satisfactorily but perfectly’. The
same point is stressed by Gordin (2015b: 11), with examples; but he rightly also points out that
‘scientific languages are not born, they are made, and made with a good deal of effort’ (29). Only
once they have been made compatible does translation between them become easy.

9 For some examples of lack of translatability, especially between Russian and English, see Cat-
ford (1967: esp. chap. 14, ‘The Limits of Translatability’).

10 See chap. 8; for exceptions, see chap. 8 §12.

11 See chap. 23 on how much Greek and Latin still dominate our modern scientific jargons.

12 Betz (1949: 9) spoke aptly of an ‘abendléndische Begriffsgemeinschaft’ (‘occidental Begriffsge-
meinschaft’). Peano (1915) gives a good idea of this common vocabulary (although with a very dif-
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to forget that translation, even between highly developed cultures, was not at all
easy in the past. Despite today’s globalism and Begriffsgemeinschaft, in the case
of Chinese it is still evident how hard the transfer of ideas between languages can
be (see chap. 23). Historical examples, especially that of Greek science being
translated into Arabic and Latin, will be a recurring theme in this book.

The privilege of being carriers of leading science and learning has remained
confined to very few languages, little more than a dozen in the history of man-
kind, as it would seem.”> What makes this difficult process of adopting scientific
insights from another language especially fascinating is that it will inevitably
slightly alter the content and turn it into something new and different, even
against the translators’ intentions; this will become plain in the case of Greek
science being taken over into Latin. Greek sciences in Antiquity, early modern
science in Latin, and contemporary science in English certainly owe some of their
significant differences to the linguistic medium. The main parts of this study will
explore how this process of adaptation and subsequent further development hap-
pened for Latin, by considering examples from various epochs (part 2) and by de-
scribing its linguistic manifestations (part 3). But let us first consider a few quite
arbitrary, close at hand examples of the problematic translatability of scientific
concepts in order to illustrate the range of the difficulty of translatability.

(i) What do the Greek word Adyog, central to Greek philosophy and science,
and its main Latin translation, ratio, mean in English? Depending on the context,
several different words can be used to translate it. We could try to capture the
broad spectrum of the meaning of Adyog as ‘a coherent utterance (from “word” to
“speech” to “treatise”) with a logical [!] foundation, in contrast to a fabulous
(ubBog = fabula) one that lacks this special qualification; by its nature of being
bound by logic [], it can also denote a (mathematical) ratio [!]’. Thus, a long Eng-
lish sentence is required, and it still has to return to the words of Greek and Latin
stock ‘logic’ and ‘ratio’, and thus becomes circular. To complicate things even
further, there are clearly already significant differences between Adyog and ratio -
the latter may, for instance, also render &vaAoyia — hinting that the Romans found
it difficult to come to terms with the Greek concept Aéyog too.'* The author of Beo-
wulf would have been at an utter loss to convey the meaning of Adyog in Old Eng-

ferent intention, that of defining his auxiliary language, latino sine flexione). To this a lot of new
scientific terminology from the past century would have to be added (on which see chap. 16 §1 be-
low).

13 Gordin (2015b: 4) attempts a tentative and rather generous list, and ends up with seventeen
languages.

14 The word was certainly striking to early Romans: Plautus pokes fun at logos-mongers (Stichus
2.383, ed. Lindsay): Non vendo logos.
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lish, as he did not have loanwords such as ‘ratio’ and ‘logic’ at his disposal. There
are languages that consciously avoid borrowing, in Europe especially Icelandic.
In Icelandic ‘logic’ is rokfraedi, which can be analysed as rok (‘reason, explana-
tion’) and fraedi (‘study, theory’). But although the word is made up of Germanic
constituents, the concept is not native but framed to fit the Greek one, typically for
a Germanic language by using a compound. It may be added that Icelandic has
never had the status of a widely used ‘language of science’ for which such purism
might have been hard to maintain." It may be objected that such ‘polysemous’
words as Aoyog are in general bad for science and that the term A6yog has given
rise to more mumbo-jumbo than real science. But from within a language it is not
at all trivial to see whether a general term makes sense in other languages and
systems of thought as well. Of course, English has similar terms — think of ‘nat-
ure’, for instance (and try to say it in Chinese).

(ii) Things get even worse if a language lacks a grammatical structure on
which an utterance to be translated depends. In chapter 8, Seneca will be quoted
struggling with saying t6 6v in Latin. Both the article and a present participle of
the verb esse were missing in (Classical) Latin. English does have a similar form
and can say ‘being’, although it too cannot say what would be the most literal
translation, “*the being’ (in contrast to German das Seiende). Of course, a circum-
locution is possible, such as id quod est, but how clumsy this is only becomes ap-
parent when the Greek concept is used as a building block for more nested, com-
plex thoughts (chap. 24 §3 considers this problem further).

(iii) The problems become truly serious when we leave the circle of the tradi-
tional languages of science. For instance, the Amazonian language Piraha has no
words for numbers except relative ones such as ‘small quantity’ and ‘larger quan-
tity’. The simple scientific statement ‘two plus two makes four’ is thus not expres-
sible at all in this language.®

It would seem that the more detached a science is from material objects (or, as
we tend to say in Latin or Greek, the more ‘abstract’ or ‘theoretical’ it is), the more
central its language becomes. In mostly descriptive sciences such as (traditional)
botany or (pre-biochemical) medicine, the teacher may simply point to one of his
objects (say, a plant or a symptom of a disease) and define its name with an arbi-
trary (although within his intellectual context unambiguous) term, thus teaching
by what used to be called ostension.!” The reference name used may well be from

15 Some more features of Icelandic are discussed in chap. 23.

16 See Everett (2005). Everett tried to teach speakers Portuguese numbers but had very limited
success; most of them did not see why one should bother about precise counting words.

17 This was already pointed out by Poncelet: ‘Ce qui trompe la critique, ici, c’est que le latin a pu
assimiler le vocabulaire grec de la faune et de la flore; on croit que le probléme est le méme pour
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an unintelligible foreign language — much Greek was used in Latin treatises on
these two sciences in Antiquity — without detriment to the substance. In these
sciences, formulations are often of the kind A habet B (‘A has/exhibits B’) or C sig-
nificat D (‘C means D’). But the more detached from direct, ostensible experience a
science’s content becomes, and the more its importance depends on the relation-
ships between various such non-tangible entities, the more language acquires a
key role. Examples of this latter kind are mathematics, logic, physics, mechanics,
or theology.'® This is even more the case in philosophy, which is sometimes ‘ac-
cused’ of being untranslatable. In these cases, it can be crucial to be able to ex-
press an insight with a new word that is preferably, though new, still intelligible at
first sight to a speaker — one that fits inconspicuously into the pre-existing web of
words of a language. This can happen by compounding or by using syntactic
structures to mirror a relationship of, for example, causality, concession, or mu-
tual interaction. Some languages, such as Greek or German or, even more so, ag-
glutinative languages, are very open to accepting newly made words or construc-
tions, while others, such as French or Latin, are rather of an isolating nature and
are uneasy with such new formations; English stands somewhere in between.' In-
terestingly, in ‘abstract’ sciences Greek words in Latin texts tend to be much rarer.
In modern texts, the conspicuous exception to this rule is philosophy, which tends
to use a vocabulary that is very heavily enriched with Greek and Latin loanwords,
which, however, in some instances have changed their meaning strongly over the
centuries.” This can happen all the more easily because their content is neither in
a constant feedback loop between an easily verifiable object and itself, nor occu-
pies a well-demarcated space within the web of words of the language in question.

Cicéron; or, il n’en est de rien: dans le cas des mots dits “concrets”, la définition existe, mais elle
est simple et instantanée, la vue de I’objet concret la remplace sans le secours des articulations
fondamentales de la langue’ (‘What misleads the critics here is that Latin was able to assimilate
the Greek vocabulary of fauna and flora; one concludes that the problem is the same for Cicero;
however, this is not at all the case: in the case of so-called “concrete” words, the definition is sim-
ple and instantaneous, the sight of the concrete object provides it without the help of the funda-
mental articulations of language’; 1957: 51).

18 Which is, at least in scholasticism, considered a scientific discipline; see chap. 1 below.

19 This is also stressed by Thielmann (2009), who compares German and English as languages of
science. However, he seems to reach somewhat extreme and questionable conclusions, for exam-
ple that German seeks hermeneutics, English is hermetic (302), and that the use of English by Ger-
man scientists is ‘fatal’ (‘disastrous’; 317) in its consequences. His argument that ‘because’ and
weil do not cover the same ground (316) becomes much less convincing when we remember that
weil renders both ‘as’ and ‘because’.

20 An example of this is ‘objective’, encountered below (chap. 3 §§1-3). Some German philoso-
phers (such as Heidegger) have tried to avoid such potentially dangerous borrowings altogether.
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Although we shall not concentrate on philosophy here but rather remain within
the confines of the sciences,” which are more restricted by such feedback loops,
the focus in this book will be on more abstract scientific language and its develop-
ment, indeed mostly on more ‘abstract’ natural and human sciences.

On technical languages in general

§3 Scientific language is a kind of technical language (German Fachsprache).” A
technical language may be described as containing, besides words and structures
from everyday language, a subset of specialised words and, possibly, syntactic
structures, or at least a predilection for some such structures not shared by every-
day language which have the aim of providing optimal communication between
specialists.”® Scientific language is the Fachsprache used in fields that work ac-
cording to scientific standards (see chap. 4). For many fields, such standards can
be seen developing in the surviving literature from Antiquity and the Middle Ages.
Specialists of a given field quite naturally tend to develop their own kind of Fach-
sprache, as especially mathematicians, historiographers, orators, medical doc-
tors, and jurists did in Antiquity.

Modern technical languages have been extensively studied by linguists.?
Coseriu (2007) defines them as ‘sociolects’ and ‘functiolects’, that is, as subsets of
a language defined respectively by their social réle and their function. Technical
languages may be characterised by criteria such as
¢ adidactic component (teaching the recipient something);
¢ use by a special group of people, not by all speakers;

e previous knowledge being required for comprehension;

21 For some remarks on the relation between philosophy and science and its change over time,
see chap. 3 §6 below.

22 See Sallmann (2015). There is a discussion of contemporary attempts to define Fachsprache in
Fogen (2009: 13-19). Fogen (22) rightly stresses the difficulties in demarcating technical from bel-
letristic literature in Antiquity; the same is true for the Middle Ages.

23 See Fluck (1996: 11-12). Thus, Fachsprachen are to be differentiated from Sondersprachen
(‘special languages’) and jargons, which may have many other functions, such as the building of
a group identity (e.g. in student jargon). Cicero was already aware of technical languages: Quod
quidem nemo mediocriter doctus mirabitur cogitans in omni arte, cuius usus vulgaris communisque
non sit, multam novitatem nominum esse, cum constituantur earum rerum vocabula quae in quaque
arte versentur (‘Therefore, no one who is tolerably educated and considers all the arts whose use is
not widespread and common will wonder that much novelty of naming is found there: these
names constitute the vocabulary which is treated in each art’; De finibus II1.1, ed. Moreschini,
p. 90).

24 e.g. Fluck (1996); Hoffmann (1987).
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¢ having the function of sharing knowledge about the technical subject;
e the usual social component of human speech being irrelevant (impersonal
structure).

All of this makes a certain type of language especially appropriate for technical
languages. The virtues of technical languages include precision, efficiency,
brevity, clarity (for specialists only!), anonymity, stability of vocabulary, and a
one-to-one-correspondence between words and objects. Some of these charac-
teristics will be used when we try to define scientific language (chap. 4 §7). Of
course, there are also non-scientific types of technical languages, for instance
technical texts about how to perform rituals, or manuals by and for craftsmen.
The kind of language used in the scientific subtype can be expected to be more
uniform than Fachsprache in general: magicians using their Fachsprache are
likely to speak very differently compared to scientists. But it will become evi-
dent that the spectrum for scientific Latin was still much larger than that of the
modern languages.

Part 1 will show how difficult it is to demarcate what ‘science’ is. Instead of
speaking of the language of science, in which case one has to know what can
pass as science and what cannot, one might be tempted to avoid this difficulty by
simply speaking of scholarly or academic language (German Gelehrtensprache),
which would be the language used in academic written communication. This
might indeed be feasible from the time when universities begin to form (ca.
AD 1200) onward, but before this date it would be rather arbitrary to decide what
authors can be called academic: many scientific authors worked privately or at in-
stitutions that can hardly be called academies in any sense. Besides, it seems a
bad idea to define scientific language on purely sociological grounds based on
academic structures: for instance, some magical papyri”® might well stem from
some kind of magician ‘academy’, but their language is very different from the
language used by scientific authors and is certainly not part of our scope. There-
fore, an attempt is made to demarcate first what approaches can be and have been
called scientific in diachronic terms (part 1), and then to consider the language in
texts that fulfil such criteria (parts 2-3). The semantic differences between Ger-
man Wissenschaftssprache and ‘language of science’ correspond to those between
Wissenschaft and ‘science’ discussed below (chap. 1).% As the title of this book

25 Many of which are can be found in Papyri graecae magicae, ed. Preisendanz.
26 In a Greifswald talk, Michael Gordin (2015a) concluded that there is no way in English to say
Wissenschaftssprache, and went on to use the German term.
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hints, we shall use ‘science’ in a relatively wide sense that includes some types of
‘learning’ other than strict science.

84 The present writer’s native tongue is German, so why is this book written in
English and not in German? Apart from practical reasons — that German is less
and less read outside the German-speaking areas — the deeper reason is that Eng-
lish as a language of science has more in common with Latin, whereas German
has more in common with Greek.” It would seem that English is a dignified heir of
Latin (as French could also have been). Latin, French, and English may be de-
scribed as more ‘analytic’ and ‘lexical’ in how they express novelty; new words
are accepted only reluctantly. German, on the other hand, works differently: it
uses key features of its structural, synthetic richness, such as compounding, to
capture facets of reality (Sachverhalte — a word that is an excellent example of
what has just been said), besides also by nominalising all kinds of parts of
speech, especially verb forms (such as das Sein, das Vorhanden-Sein, etc.).® Much
of German Geisteswissenschaft®® and philosophy works like this, and its richness
is therefore hardly translatable into ‘analytic’ languages such as English or
French. In this respect, German functions like Greek. Similar problems to the
translation and transfer of thought from Greek to Latin thus occur between Ger-
man and English. Conversely, ‘analytically’ trained people will tend to think that
Greek and German are especially good at conjuring up mumbo-jumbo. Depending
on whether it is penned in English or German, even a scholarly book such as the
present one will differ significantly despite the Begriffsgemeinschaft we share to-
day. Writers in Antiquity who wrote in both Greek and Latin will have felt a simi-
lar difference in expressing themselves.

27 As will become evident in chap. 24 below.

28 A typology of languages as more lexical or grammatical was proposed in passing by de Saus-
sure: ‘on pourrait dire que les langues ol I'immotivité atteint son maximum sont plus lexicologi-
ques, et celles ou il s’abaisse au minimum, plus grammaticales’ (‘one might say that languages
where immutability reaches its maximum are more lexicographical, and those where it is minimal,
more grammatical’; 1972: 182 [263], italics in original).

29 Gadamer (1990) or Snell (1952) are good examples. The same is, of course, true for many Ger-
man philosophers, such as Hegel or Heidegger.



Part 1 Semantics of the term ‘science’

This first part of the book begins by taking a look at the meaning of the words for
‘science’ in the major modern European languages that fall within the modern Be-
griffsgemeinschaft (chap. 1). Then their corresponding terms in Greek and Latin are
examined (chaps 2-3); since these languages did not yet belong to the modern Be-
griffsgemeinschaft, the situation will be more complicated. The nature of science
(and whether it has a ‘nature’ at all) is a topic that has been hotly debated for a long
time and which cannot be resolved here for good. Only after a thorough description
of the semantics of the words for ‘science’ in the languages most relevant to the pre-
sent study can we try to extract common criteria and consider whether they make
up a coherent and organic whole (chaps 4-5). First (chap. 4 §§1-4), a few positions
are summarised to illustrate the problem. Then an approach that tries to find a mid-
dle way between a purely normative and a purely descriptive approach to science
will be proposed: broad enough to serve in different epochs and cultures, atleast for
the scope of the present study, yet not containing any activities we would clearly
not want to include under the heading ‘science’. It will, hopefully, also become
clear that the opposition between scientific ‘relativism’ and ‘realism’ can and
should find a compromise resolution. The problem of demarcating science from
other human activities concludes this first part of the book (chap. 5). Part 2 will add
a diachronic dimension to the Greek and Latin terms for science, as well as an as-
sessment of what has been seen as science since Antiquity, in order to produce a
fuller picture.






1 Modern languages: Wissenschaft, science,
HayKa, EMOTHHN

81 In order to approach the question of what science is, the use of the correspond-
ing words for ‘science’ in some major European languages of science is studied
here first: a Romance one (French), a Germanic one (German), a Slavonic one
(Russian), and Modern Greek, which, although hardly used today for scientific
communication, is important as the successor of Ancient Greek. In keeping with
the Begriffsgemeinschaft described above, in each of these languages there is one
term that is used exclusively, or nearly so, to express what in English is called
‘science’: science, Wissenschaft, Hayka, and emoTpn, respectively.

§2 The French term science still has a broad scope similar to that of its Latin par-
ent (on which see chap. 3 below). It also has a wider and a narrower sense, the lat-
ter being the one we are interested in. The wider sense corresponds to English
‘knowledge’. For instance, Le Robert defines the narrower one:

Connaissance exacte et approfondie. [...] Ensemble de connaissances, d’expériences. [...]
[Clonnaissances étendues sur un objet d’étude, d’intérét général. [...] Art ou pratique qui né-
cessite des connaissance, des régles.

‘Exact and thorough knowledge. [..] A body of knowledge, experiences. [..] Extensive
knowledge of an object of study of general interest. [...] An art or practice which requires
knowledge, rules.’

Another definition — which is possibly even closer to the Latin scientia — defines
science as (Blay 2005: 734)

la connaissance claire et certaine de quelque chose, fondée soit sur des principes évidents et
des démonstrations, soit sur des raisonnements expérimentaux, ou encore sur I’analyse des
sociétés et des faits humains.

‘clear and certain knowledge of something, based either on obvious principles and demon-
strations, or on experimental reasoning, or again on the analysis of societies and human giv-
ens’.

This is a list that seems to be designed to correspond to mathematics, natural
science, social sciences, and human sciences® respectively. This possibility of

1 Le grand Robert (s.v. science).

2 The somewhat old-fashioned term ‘human sciences’ will be used throughout this book to de-
note German Geisteswissenschaften or French sciences humaines, as it contains the epithet
‘science’ unlike the now more fashionable ‘humanities’. As well as lacking a connection with

3 Open Access. © 2021 Philipp Roelli, published by De Gruyter. [(c) Il This work is licensed under the
Creative Commons Attribution 4.0 International License.
https://doi.org/10.1515/9783110745832-002
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using science in both the wider and the narrower Latin sense of the word may be
responsible for the fact that French authors often take science to be something
quite general: Lévi-Strauss (1962: chap. 1), for instance, speaks of a ‘science du
concret’ in the ‘pensée mythique’ of pre-literate cultures. This ambiguity may also
explain the arrangement of the large and ambitious Histoire générale des sciences
(Taton 1958-1981): it does not define its field of study, and expressly does not cov-
er the human sciences and technology (2:vi), but the work still begins with ‘les
temps préhistoriques’, then covers Egypt, Mesopotamia, China, and India in de-
tail. After this, however, it is acknowledged that (1:202):

Cette civilisation helléne, si brillante, devait, en effet, étre a 1’origine d’une nouvelle con-
ception de la signification, du r6le et de la structure d’ensemble de la science, conception
beaucoup plus profonde, plus abstraite et plus rationnelle que toutes celles qui I’avait pré-
cédée.

‘This brilliant Greek civilisation must indeed have stood at the origin of a new conception of
the meaning, the role, and the overall structure of science, a conception that was much dee-
per, more abstract, and more rational than all those that had preceded it.’

So, the authors clearly see the qualitative difference that is reached in ancient
Greece, but the French word science is capable of standing for the development
before and after that caesura, of covering science in a broad sense and in a narrow
sense with the same word.

A glance at the French Wikipedia article on science shows that the term is
often combined with adjectives:> sciences fondamentales, appliquées, nomothé-
tiques, idiographiques,* empiriques, logico-formelles, de la nature, humaines, so-
ciales. It thereby includes, for example, historiography, literary criticism, psychol-
ogy, jurisprudence, and engineering, all of which would probably not be called
‘sciences’ in contemporary English. However, there is no consensus in a strongly
secularised France as to whether théologie can be called a science. Indeed, Lar-
ousse (s.v. théologie) defines it as a mere ‘study’: ‘Etude concernant la divinité et
plus généralement la religion’ (‘Study concerning the Godhead and the most gen-

‘science’, the latter term has the undesirable connotation of ‘humanism’, from which the word is
derived. In 1926, Fowler (quoted in OED, s.v. ‘humanities’, 2a) still wrote of ‘[tlhe Humanities, or
Litterse humaniores, [...] an old-fashioned name for the study of classical literature’. The first clear
case of ‘humanities’ in contrast to ‘sciences’ at universities quoted in the OED is from 2003 (2b).
On the uneasy relation between Renaissance humanism and science, see chap. 12 below. I hold
that the human sciences are (i.e. can and should be) a scientific undertaking, not a humanist,
rhetorical ‘anything goes’.

3 http://fr.wikipedia.org/wiki/Science#Classification_des_sciences (24 September 2018).

4 i.e. concerning individual things.
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eral notions of religion’). Nonetheless, there exists a contemporary periodical
called Revue des sciences religieuses (ISS. 0035-2217). Philosophie would also not
usually be seen as a science today, neither in French nor in the other modern lan-
guages under consideration, although it is less clear whether it might not use des
méthodes scientifiques. Giard (2003: 62) sums up that

I’embarras demeure sur la signification de ‘science’, qui varie selon la date, le genre littér-
aire, et le contexte d’emploi, tout comme subsiste ’ambiguité sur les modéles de scientificité
dont relévent ces autres sciences dites sociales, religieuses, humaines, etc.

‘the dilemma remains about the meaning of “science”, which varies according to date, lit-
erary genre, and context of employment, just as the wavering persists concerning the models
of scientificity to which these other - social, religious, human, etc. — sciences relate’.

This complicated topic is further discussed below (chap. 3 §6).

A glanceatother Romance languages shows that use in Italian is similar
to French,’ but this is not universal among the Romance languages. Contempor-
ary Spanish tends to restrict ciencia — rather like English — merely to the natural
and mathematical sciences. For instance, universities often differentiate a facul-
tad de ciencias (natural sciences) from a facultad de letras (human sciences). But
this practice seems to be a recent innovation. Indeed, it is not uniform in the vast
territory where Spanish is spoken. For instance, the Universidad Nacional Mayor
de San Marcos in Lima (Peru) has a Facultad de Letras y Ciencias Humanas. The
Diccionario de la lengua castellana of the Real Academia of 1823 (p. 196) still pre-
sents the Romance meaning we have met in French:

Ciencia: sabiduria de las cosas humanas por principios ciertos, como los de las matematicas.
Llamanse también ciencias algunas facultades, aunque no tengan esta certidumbre de prin-
cipios, como la filosofia, la jurisprudencia, la medicina, etc.

‘Science: knowledge of human matters through certain principles, such as those of the
mathematical sciences. Some other fields are also called “sciences” although they lack this
certainty of their principles, such as philosophy, jurisprudence, medicine, etc.’

This ambiguity in Spanish may be an indication that the old Latin concept of
scientia in the Romance languages may be about to undergo significant changes
due to English influence in the near future.

5 Petruccioli’s (2001-2004) large and ambitious Italian encyclopaedia of science treats all kinds
of science but does not define its topic (just as Taton 1958-1981 did not). It includes Palaeolithic
and pre-Colombian scienza. The majority of the contributors wrote their articles in other lan-
guages that were subsequently translated into Italian. This is reflected in a rather heterogeneous
approach to what constitutes science. Some contributors mention this problem (e.g. Staal 2001:
611).
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83 The German word Wissenschaft is derived from wissen (‘to know’) < PIE *ueid
(oi8a, video; ‘to spot’) plus -schaft, which is etymologically identical with English
-ship and also sometimes used in the same way (e.g. ‘partnership’ = Partnerschaft),
but more often corresponds semantically to English -hood (e.g. Ritterschaft ‘knight-
hood’, indicating the entirety or community of knights and by extension also their
forms of behaviour).® Thus, Wissenschaft quite literally means the ‘entirety of
knowledge’. The Grimm dictionary notes that before the seventeenth century,
German preferred the word Wissenheit, a word that is now extinct. Wissenheit had
a wider range, it comprised all of scientia and also conscientia.” Wissenschaft only
becomes common for ‘objective’ scientific knowledge in the seventeenth century,
when it quickly gains general acceptance. It has two distinct meanings. The first,
notitia, cognitio (‘a piece of news or knowledge’; German Nachricht, Kunde, Einze-
lerkenntnis), has disappeared almost completely today; the second is defined as
scientia in Grimm. Comenius 1643 (quoted in Grimm) tells us that true knowledge of
a thing is Wissenschaft and wrong knowledge Irrthumb (‘error’; modern spelling:
Irrtum). So it would seem that Wissenschaft at least roughly corresponds to French
science in the narrow sense. Meyer’s Konversationslexikon elucidates in detail (s.v.
Wissenschaft):

Wissenschaft, zundchst das Wissen selbst als Zustand des Wissenden, sodann der Inbegriff
dessen, was man weif3; im engern und eigentlichen Sinn der vollstandige Inbegriff gleichar-
tiger, systematisch, also nach durchgreifenden Hauptgedanken, geordneter Erkenntnisse.
Diese an sich bilden den Stoff, die Materie einer bestimmten W.; durch die systematische
Form wird er zum wissenschaftlichen Geb4dude (Lehrgebdude), welches, regelrichtig und
den Gesetzen der Logik gemaf; aufgefiihrt, System (s.d.) heift. [...] Je nachdem bei einer W.
mehr entweder ihre Begriindung oder ihre Anwendung in Betracht kommt, unterscheidet
man reine und angewandte W.; je nachdem das Wissen, das deren Stoff ausmacht, em-
pirisches oder rationales, reales oder normales, Erfahrungs- oder philosophisches ist (vgl.
Wissen), werden die Wissenschaften selbst in empirische und rationale, oder Real- und For-
mal-, oder Erfahrungs- und philosophische Wissenschaften eingeteilt. Aber nirgends stehen
die einzelnen Wissenschaften so getrennt voneinander, dafl nicht ein Eingreifen der einen
Art in die andre moglich, ja sogar notwendig wére; einzelne Wissenschaften bestehen sogar
nur in dieser Vermischung (gemischte Wissenschaften).

‘Science, first of all knowledge itself as a state of the knower, then the embodiment of what
is known; in the narrow and genuine sense the complete embodiment of consistent, system-
atically (i.e. according to sustained main ideas) ordered pieces of knowledge. These by
themselves form the substance, the matter of a particular science; put in a systematic form
this becomes a scientific edifice (doctrinal edifice), which, if established correctly and ac-
cording to the laws of logic, is called a system (q.v.). [...] Depending on whether a science has

6 See Kluge (s.v. -schaft).
7 See Grimm (s.vv. Wissenschaft, Wissenheit).
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more to do with either explanatory force or application, a distinction is made between pure
and applied science; depending on whether the knowledge that constitutes it is empirical or
rational, real or formal, experiential or philosophical (see Knowledge), the sciences them-
selves are divided into empirical and rational, or real and formal, or experiential and philo-
sophical. But nowhere are the individual sciences so separate from one another that over-
laps between one kind and another are not possible, nay even necessary; some sciences
even consist exclusively of such a mixture (mixed sciences).’

This is very similar to the French understanding. Zedler’s earlier Universal-Lexi-
con, one of the largest printed encyclopaedias of all time, provides a very detailed
treatment of Wissenschafften (1731-1754: 57:1399-1523). At the very outset, the
term Wissenschafften (in the plural) is equated with Latin scientiae; the discussion
adds (1399)

dass es eine Lehre bedeute, deren Wahrheiten erkannt werden, da es dann wieder eine
zweyfache Absicht hat. Denn entweder nimmt man selbiges in weitldufigem Sinn vor eine
jede Lehre, sie mag gewif3 oder nur wahrscheinlich seyn, wenn man z. B. die Disciplinen der
Philosophie, oder einer anderen Gelehrsamkeit, Philosophische Wissenschafften zu
nennen pflegt [...].

‘that it means a teaching whose truths are recognised, which again has a twofold intention.
For either one takes the same thing in a broad sense for any teaching, be it certain or only
probable, if, for example, one is in the habit of calling the disciplines of philosophy, or of
other scholarship, philosophical sciences [...].”

The crucial question of how certain knowledge must be to merit the name ‘science’
will be encountered again below. The account goes on to present a large overview
of the many fields of Wissenschafft, a brief history of science and learning (with a
strong anti-mediaeval bias), and many other things in a rather hotchpotch way.
The article in the Universal-Lexicon also stresses (1433) that Wissenschafft is ac-
quired by four means: books, one’s own thinking, teaching, and experience. This is
a broad approach that would work for scholastic as well as for experimental
‘science’. It is interesting to note that neither of these German treatments mentions
requirements that possible topics of Wissenschaft have to meet. Indeed, anything
that can be studied according to their descriptions can qualify as such. Thus, pre-
sent-day German Wissenschaft basically comprises everything that can be studied
at a modern university, and the German Wissenschaftler corresponds to both the
English ‘scientist’ and ‘scholar’,® although the latter may also be called Gelehrter in
German. Indeed, German also has the abstract term Gelehrsambkeit, which roughly
corresponds to English ‘scholarship’, but both it and Gelehrter are rarely used for
living people today, and these words may soon become obsolete altogether.

8 Also pointed out by von Weizsdcker (1991: 154-157).
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As a language that is fond of free compounding, German can, of course, freely
derive further terms such as Wissenschaftsbegriff, Wissenschaftsbetrieb, or wis-
senschaftsgldubig; Wissensgebiet or Wissenszweig (‘domain of knowledge’) is a
wider term than Wissenschaft. Heraldry, for instance, will qualify as a Wissensge-
biet, but hardly as a Wissenschaft, although perhaps as a Hilfswissenschaft. This
richness of terminology that can be created on a more or less ad hoc basis is
unique to German among the languages considered in this chapter. The German
term for ‘science’ may well be the one with the broadest spectrum of meaning of
those considered here; in German there can even be Liturgiewissenschaft9 or Bib-
liothekswissenschaften (‘scientifically’ studying the liturgy or organisation of book
collections).

84 The Russian word for ‘science’ is HayKa, a feminine noun derived from the
verb HayumTh (‘to teach’) and its reflexive counterpart Hayuntscs (‘to learn’) —
thus corresponding closely to disciplina (from discere) in Latin and to Gelehrsam-
keit (‘learning’) in German. The Russian words are derived from the Slavonic root
*uciti, which is a cognate of Sanskrit vuc (present ucyati, ‘to be accustomed to’).1°
To this root the prefix Ha- is added, which in this case stresses that the action was
‘performed to a point of satisfaction’.! The term Hayka, like German Wissenschaft,
can be used for the whole range of natural, historical, literary, social, and techni-
cal ‘sciences’. The Bonvwas cosemckas sHyuxnonedus describes Hayka as ‘ccpepa
UeJIOBEUECKOM AesITeTbHOCTH, (PYHKIMEN KOTOPOM SIBJISIETCS BBIPAOOTKA U
TEOPETUUECKON CUCTEMATU3ALMSI OOBEKTUBHBIX 3HAHUI O IEeMCTBUTEIBHOCTH
(‘the sphere of human activity whose function consists in the development and
theoretical systematisation of objective knowledge about reality [in the sense of
German Wirklichkeit]’).!* Thus, Hayka is a special type of sHarme (‘knowledge’).
Further on in the entry, the sciences are depicted in a diagram (fig. 1) as grouped
together, according to the degree of organisation in their object (nature, man, so-
ciety), as ecrecteenHsie (‘natural’, literally ‘essential’), cormanbHbie (‘social’),
and ¢dwmnocodckue (‘philosophical’) ones, with technology and mathematics as
side-branches of the natural sciences.

9 Martimort’s L’église en priére (1961) became Handbuch der Liturgiewissenschaft in its German
translation.

10 See Derksen (s.v. uciti); Vasmer (s.v. yanTs).

11 This is one of three main meanings of this prefix as defined in Wade’s (2011: 286) grammar.
12 peiicTBMTENIBHOCTS is a rendering of German Wirklichkeit; it is derived from mercteue (equiva-
lent to German Wirkung), ultimately from the obsolete gbsiTs, now replaced by menats, the normal
word for ‘to do’. Thus, it means more than the English ‘reality’; it comprises everything that is in
some way or other effective.
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Fig. 1: The sciences according to bosbwas cosemckas 3Hyuknonedus (s.v. HayKa).

For the nomen actoris ‘scientist’, Russian uses the word yuéHsliii, literally ‘one
who has learned’, from the same root without the prefix Ha-, thus formally corre-
sponding closely to the German Gelehrter. It becomes evident that the Russian ca-
tegories are very similar to the German ones. This was only to be expected, as Rus-
sia entered the early modern European cultural sphere quite late and largely
through Germans (beginning in the time of Peter the Great, 1672-1725).

§5 For Modern Greek, the MnapmviwTng dictionary defines emotipn (first and
main meaning):

To oYvoAo oUOTNHATIKWY Kal EMAANBEVCIUWY YVWOEWY, KABWG KAl N €PEVVA AVOTNPWS
kaBoplopEvwv mediwv ToV EMOTNTOV PE CUYKEKPLUEVEG Kat opBoloyikég peBddoug, A. x. Tnv
TOPATAPNOT, TO TEIPOPA, TNV VIOBEDT], TNV EMAYWYT.

‘The entirety of systematic and verifiable knowledge as well as research using specific and
rational methods in strictly defined fields of the knowable, e.g. observation, experiment, hy-
pothesis, induction.’

Then examples are given, divided into theoretical (BewpnTikeg), human (avOpw-
ToTIKES), and positive (BeTikeg, i.e. natural) sciences. Longer lists in a similar
vein are proposed by the authors of the Greek Wikipedia:'?

13 http://el.wikipedia.org/wiki/emotun (17 December 2013). The main divisions were not chal-
lenged for two years. Later (5 May 2019), the last category, Emiotripeg Tov ovpnavtog, was re-
moved from the list; its sciences have been reallocated (e.g. ©o)oyia is now a human science).
Thus, the subcategories seem to be disputed to some degree, but not what belongs to the list.


http://el.wikipedia.org/wiki/&#x03B5;&#x03C0;&#x03B9;&#x03C3;&#x03C4;&#x03AE;&#x03BC;&#x03B7;
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OeTikég emiotpeg (Guowkeg emotneg (Duoikn, Xnueia), Emotrpeg yng kot mepidAiovrog,
Mabnuoatikd, Xtoatiotikr, IIAnpogopikn), Egappoopéveg emotipeg (Emotiun pnyavikov,
Emotiipeg vyeiag, Iatpkr, @appoxevTtikr, Fewmovia, Madaywywkr, Emotipeg Soiknong),
Kowwvikég emotnpeg (Puyoloyia, TToAitikeg emothpeg, Nopukr}, Kowvwvioloyia, Okovopt-
Ka, Tewypagia), AvBpwmioTikég emotrpeg (Ohoroyia, Iotopia, Apxatoloyia, AvBpwmolo-
yia, ®\ocopia, Avatopia), Emotrpeg Tov ovpmnavtog (Bgoloyia, KoopoAoyia, Aotpovopia,
MeTagpuotkr).

‘Positive sciences (physical sciences (physics, chemistry), earth and environmental sciences,
mathematics, statistics, information science), applied sciences (mechanics, health sciences,
medicine, pharmaceutics, agricultural science, pedagogy, administrative sciences), social
sciences (psychology, political science, law, sociology, economics, geography), human
sciences (philology, history, archaeology, anthropology, philosophy, anatomy), sciences of
everything (theology, cosmology, astronomy, metaphysics).’

The list is at least equally comprehensive as the similar ones in German and Rus-
sian met above: one starts to wonder how old this wide consensus among Eur-
opean languages diverging from the English understanding of ‘science’ is. For a
first impression, let us take a quick look at contemporary Latin (historical Latin
and Ancient Greek are considered in the next chapter).

86 The Latin Wikipedia (on which see chap. 16 §1 below) distinguishes the fol-

lowing fields of scientia:

e Scientiae empiricae rerum naturalium: Astronomia, Biologia, Chemia, Geogra-
phia, Geologia, Medicina, Physica.

e Scientiae axiomaticae: Logica, Mathematica.

e Scientiae rerum humanarum: Anthropologia, Archaeologia, Historia, Ius, Lin-
guistica, Oeconomia, Philologia, Philosophia, Civilitas, Psychologia, Scientia
mediorum, Scientia religionum, Scientia socialis, Sociologia.

e Scientiae arcanorum: Astrologia, Theologia.

By being marked as secret or mysterious sciences, the final group is clearly not
put on the same level as the others, and there may be the suggestion that they are
actually pseudo-sciences: the article on astrology claims it is an art, but the one
on theology states it is scientia rerum divinarum.” Thus, the Latin Wikipedia’s
distinction follows the traditional German paradigm and also uses scientia like
German uses Wissenschaft. The differentiation between artes and scientiae in Vici-
paedia — the former also containing the artes liberales, the second all the German

14 https://la.wikipedia.org/wiki/Scientia_(ratio) (5 May 2019).

15 Indeed, Thomas Aquinas proved that theology is a scientia (Summa theologiae 1a, q. 1, a. 2,
Leonina edition, vol. 4, pp. 8-11). The main argument is that it procedit ex principiis. On this issue,
see Zimmermann (1981).
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Wissenschaften — makes it evident that ars and scientia are still to some extent
perceived as overlapping (as we shall see, they have been for a long time), and
scientia in Latin is still a much wider concept than the English ‘science’. Ex-
changes on the discussion pages are to a large extent held in English, so one
would expect some English conceptual influence, but in the case of scientia this
cannot be discerned at all; rather, we have what might by now be called the nor-
mal ‘international’, not the English, list of sciences.

§7 In summary it may be said that the disciplines that are candidates for being
called ‘science’ are often classified into mathematical, natural, historical, lit-
erary, social, and technological ones. All of these fields are usually included in
the terms for ‘science’ in French, German, Russian, and Modern Greek. Modern
English, however, tends to differentiate between science and scholarship, group-
ing at least historical and literary studies into the latter category. In the following
table, we try to compare what disciplines the five languages would consider as
sciences; this is obviously a simplification to some extent and may be open to
further discussion. The entries are based on a list in Schurz (2008: 32-33) in-
tended to enumerate the fields of Wissenschaft.!® Dictionaries and reference
works in the relevant languages were consulted.”” The table contains ‘X’ where
the corresponding word for ‘science’ is used in the description of the field in
question, ‘(X)’ if it is used only for some fields in a category, and ‘?’ if it is used
tentatively or the situation is unclear. The corresponding Latin term has been
added in the final column, although there never was a consensus as to what dis-
ciplines were to count as scientiae (or disciplinae) and what as artes. The classifi-
cation of Cassiodorus was applied where applicable,'® and common Latin desig-
nations for the fields have been added. The classification of the sciences has, of
course, been a controversial issue ever since a category ‘science’ began to be
used.” It must also be added that these are at best tendencies, as ars and scientia
can be seen as two approaches which can both be taken to the same topic. Thus,

16 He differentiates the following types according to their topics: (i) nature; (ii) technology
(‘Maschinenbau, Elektrotechnik, Computerwissenschaft’); (iii) man; (iv) society; (v) history;
(vi) culture (‘Jurisprudenz, Sprachwissenschaft, Literaturwissenschaft, Musikwissenschaft’);
(vii) formal structures (such as mathematics), (viii) general foundations of mental cognisance of
the world (‘geistige Welterfassung’), such as philosophy; and (ix) God: theology, religious studies
(‘Religionswissenschaft’).

17 For English: Encyclopedia Britannica [online]. For French: Le Robert. For German: Duden and
Schurz (2008). For Russian: Bonvwas cosemckas svyuxnonedust. For Modern Greek: Mmoprt-
VI TNG.

18 From Institutiones, ed. Mynors; see chap. 9 §1 below.

19 Some of its earlier stages are covered by Mariétan (1901); more details in chap. 10 §6 below.
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medicine as an ars will tend to be focused on the actual treatment of patients,
whereas as scientia it will tend to be focused on theoretical studies. Uncertainty
increases because the branches and their names stem from a long time span and
usage was not always the same. A closer look at the relationship of the Latin
terms scientia, disciplina, ars, historia, and philosophia will be taken below
(chap. 3).

Table 1: What fields tend to be perceived as ‘sciences’ in different languages?

Field of study |Examples Main method |English [French [German |Russian [Modern |Latin
Greek
science |science |Wissen- |Hayka EMOTAUN
schaft

numbers, mathematics, deductive X X X X X scientia

abstract for-  [logic, (theoretical) formalis

mal structures [computer sciences

nature physics, chemistry, |inductive, X X X X X scientia
biology, geology |experimental naturalis

man as part anthropology, various X X X X X ars/

of nature archaeology, scientia
medicine

man’s soul psychology, today mostly [(X) X X X X scientia

and behaviour |sociology statistical

in general

man’s lan- linguistics, various, e.g. |-? X X X X ars/

guage grammar comparative scientia

man as jurisprudence, study of - ) X X X ars/

organiser politology, eco- sources, scientia
nomics, ethics statistics

man’s culture |literary studies, study of - X X X X ars/
philology, historio- | sources historia
graphy, musicol-
ogy

organisation |Bibliothekswissen- |various X) X) X X) X) ars/

of data schaft, information scientia ?
theory

religion theology, religious |study of - -? X X X scientia
studies scripture

philosophy ontology, episte- |abstract - -? X) X) X) philoso-
mology, metaphy- |thought phia
sics
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The fields are roughly ordered from nature, through man, to everything (unlike
the list in Schurz). At a glance, it becomes clear that English differs most strongly
from the other languages. For the (less material and formal) items lower down in
the table, contemporary English would mostly use terms such as ‘academic re-
search’, or just call them ‘studies’ or ‘learning’,?® so Wissenschaft (and the words
in the other languages studied) can be translated as ‘academic field’ or more pre-
cisely ‘studies using a scientific method’: for the time being, the adjective ‘scienti-
fic’ is still more broadly applicable than its corresponding noun in English. The
question now arises as to how English came to deviate so conspicuously from the

other languages.

The semantic evolution of ‘science’ in English

§8 In present-day English, the meaning of ‘science’ tends to be much more re-
stricted than in the other languages we have considered: ‘sciences’ are mostly the
natural sciences and usually also mathematics. The near complete concord
among the other studied languages makes it a priori likely that English restricted
the meaning of the word ‘science’ relatively recently. In fact, the OED (s.v.
‘science’) puts this as:

b. In modern use, often treated as synonymous with ‘Natural and Physical Science’, and thus
restricted to those branches of study that relate to the phenomena of the material universe
and their laws, sometimes with implied exclusion of pure mathematics. This is now the
dominant sense in ordinary use.

Some of the quotations provided by the OED hint that the word’s meaning has
shifted over the past few centuries, apparently from corresponding to Latin scien-
tia and French science (in a broad and a narrow sense of ‘knowledge’ versus meth-
odologically found ‘certain knowledge’), through being equivalent to the German
Wissenschaft (which corresponds roughly to the narrower meaning), to the even
narrower contemporary meaning:

1697 tr. F. Burgersdijck Monitio Logica ii. xx. 99: The word science is either taken largely to
signifie any cognition or true assent; or, strictly, a firm and infallible one; or, lastly, an as-
sent of propositions made known by the cause and effect.

1753 Johnson Adventurer No. 107. [P18: Life is not the object of Science: we see a little, very
little; and what is beyond we can only conjecture.

20 OED (s.v. ‘learning’, 3a): ‘Knowledge, esp. of language or literary or historical science, ac-
quired by systematic study’.
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1882]. R. Seeley Nat. Relig. 260: Though we have not science of it [supernaturalism] yet we
have probabilities or powerful presentiments.

1944 ]. S. Huxley On Living in Revol. iv. 45: The science of mind developed later than biolo-
gical science.

The narrow modern English meaning is already mentioned as the main one in the
eleventh edition (1911) of the Encyclopaedia Britannica (s.v. ‘science’):**

a word which, in its broadest sense, is synonymous with learning and knowledge. Accord-
ingly it can be used in connexion with any qualifying adjective, which shows what branch of
learning is meant. But in general usage a more restricted meaning has been adopted, which
differentiated ‘science’ from other branches of accurate knowledge. For our purpose, science
may be defined as ordered knowledge of natural phenomena and of the relation between
them; thus it is a short term for ‘natural science’, and as such is used here technically in con-
formity with a general modern convention.

But the first edition of 1771 does not yet know of such a narrowed-down use of the
word. The Encyclopaedia meant to treat of ‘arts and sciences’, and indeed its sub-
jects range from practical artes (such as ‘agriculture’ or ‘book-keeping’), through
sciences (such as ‘astronomy’ or ‘chemistry’), to terms of scholarship and philoso-
phy (such as ‘anapest’ or ‘moral philosophy’). Indeed, the word ‘science’ is at this
point still taken as a very general word, as a kind of general method of philoso-
phy () and not worth a detailed explanation. The full article is delimited thus:
‘SCIENCE, in philosophy, denotes any doctrine, deduced from self-evident and
certain principles, by a regular demonstration.” On the other hand, the word is of-
ten used in the general Latin sense of scientia, for example in the article on moral
philosophy, which starts:

MORAL PHILOSOPHY is ‘The science of manners and duty; which it traces from man’s na-
ture and condition, and shews to terminate in his happiness’. In other words, it is ‘The
knowledge of our duty and felicity;’ or, ‘The art of being virtuous and happy’.

It is argued that ethics are deducible from human nature and the conditio humana,
and may therefore qualify as a science, and that, as this also has practical impli-
cations, it may equally be called an art. In the sixth edition in 1823, the concept of
‘science’ had clearly gained importance, judging by the length of the relevant ar-
ticle: three types of science are now distinguished, and only one part of the first

21 https://archive.org/stream/encyclopaediabri24chisrich#page/396/mode/1up.
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corresponds to our restricted modern use in the sense of ‘natural science’. It is still
seen as part of the broader term ‘philosophy’:

SCIENCE, in Philosophy, denotes any doctrines deduced from self-evident principles.
Sciences may be properly divided as follows: 1. The knowledge of things, their constitutions,
properties, and operations: this, in a little more enlarged sense of the word, may be called
®uowkn, or natural science; the end of which is speculative truth. See Philosophy and Phy-
sics. — 2. The skill of rightly applying these powers, npaktikn: The most considerable under
this is ethics, which is the seeking out those rules and measures of human actions that lead
to happiness, and the means to practise them (see Moral Philosophy); and the next is
mechanics, or the application of the powers of natural agents to the use of life (see
Mechanics.) — 3. The doctrine of signs, onpavtike [sic]; the most usual of which being words,
it is aptly enough termed logic. See Logics. [...]

It may be noted that the first recorded occurrence of the word ‘scientist’ in the
OED occurs in the same timeframe (1834). We can therefore conclude that the nar-
rowing of ‘science’ started in the second half of the nineteenth century; this pro-
cess is still ongoing in the present day, for the broad meaning of scientia still lives
on in some manners of speaking, like ‘the science of things’. The narrower term
(corresponding to Wissenschaft) was still quite normal at the beginning of the
twentieth century, at least for the adjective; in 1923, for instance, Thorndike
(1923-1958: 1:290) writes: ‘R. Reitzenstein, Poimandres, Leipzig, 1904, p. 319. This
work is the fullest scientific treatment of the subject.” Today this would be ex-
pressed with ‘scholarly’ rather than ‘scientific’; indeed, if we read such a state-
ment today we might (wrongly) suspect that Reitzenstein used methods from the
natural sciences for studying his text. Below, in chapter 14 §3, a tentative explana-
tion for the idiosyncratic behaviour of English is proposed.

89 The complicated situation in which the various European nations do not share
a common concept of science, with contemporary English diverging the most
strongly, becomes evident to all who read about Wissenschaftstheorie in various
languages.? Thus, contemporary English might have two words for which Ger-
man and the other languages have only one. The problem in the present context
is that the recently changed English semantics are hardly adequate for a historical
study focusing on Latin. It may be true that inventors (or discoverers) are free to
chose whatever designation they like for completely new phenomena, as for in-
stance the Danish botanist Wilhelm Johannsen did when he coined the word

22 e.g. Gordin (2015b: 3) similarly notes that ‘the narrowness of English is distinctive. Other lan-
guages, such as French (science), German (Wissenschaft), or Russian (Hayka, nauka), use the term
to encompass scholarship in a broad sense, including the social sciences and often also the huma-
nities.’
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‘gene’ in 1909 and defined what it should mean henceforth.” But for phenomena
that have been a matter of discussion for millennia, such as science, the history of
the concept in question must not be overlooked. If English is currently developing
a new, finer differentiation between ‘science’ and ‘scholarship’, this may be a use-
ful new nuance, but one would also wish to have a term to designate both of these
kinds of activities together. ‘Studies’ and ‘learning’ are clearly too broad (one can
also perform unscientific, say necromantic, studies), and ‘academic fields’ defines
them in a purely sociological way. A linguistic development of this kind can easily
have political consequences too: universities may, for instance, exclude or give
less funding to studies that are not ‘scientific’, so a change in the meaning of the
term may have far-reaching practical consequences. Our attempted definition of
‘science’ in chapter 4 will be — in short — that any topic can become the topic of
‘science’ as long as it is studied using scientific methodology, and thus that being
scientific depends not so much on the subject-matter as on the method used. For
a study of Latin, the narrowed modern English concept of science should be
avoided.?* As this change in English is at present less clear-cut for the adjective,
one could still speak of ‘scientifically obtained knowledge’ - if it were not so awk-
wardly long. So in the remainder of this book, ‘science’ is to be understood in a
broader sense than usually in contemporary English.

As a side-note, it may be pointed out that Antiquity and the Middle Ages were
much more aware of the limits to what a word should be able to mean and what it
should not than contemporary scholarship (chap. 21 returns to this point). Thus,
Isidore (Etymologiae 1.29.1-5, ed. Lindsay) explains that the inner force of words
must be discovered by etymologia:

Etymologia est origo vocabulorum, cum vis verbi vel nominis per interpretationem colligitur.
[...] Cuius cognitio saepe usum necessarium habet in interpretatione sua. Nam dum videris
unde ortum est nomen, citius vim eius intellegis. [...] Multa etiam ex diversarum gentium ser-
mone vocantur. Unde et origo eorum vix cernitur.

23 See chap. 21 below on this topic.

24 Similarly already Kluxen: ‘Hier wird man sicher der geschichtlichen und auch der gegenwarti-
gen Realitdt besser gerecht, wenn man von Wissenschaft in dem breiten Sinne redet, der im
Deutschen {iblich ist und der im Englischen etwa durch “higher learning” auszudriicken ist. So-
wohl in den Institutionen dieses Bereichs als auch im Bewusstsein der an ihm oder in ihm Tatigen
zeigt sich eine gattungsmaflige Einheit, welche die Zusammenfassung in einer Einheit empfiehlt’
(‘Here one can certainly do more justice to the historical and also the present reality if one speaks
of science in a broad sense that is customary in German and that can be expressed in English ap-
proximately by “higher learning”. Both in the institutions of this field and in the appreciation of
those working in or on it, a generic unity is evident, which suggests that it should be summarised
under a single unit’; 1981: 277).
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‘Etymology is the origin of words, as the meaning of a verb or a noun is gathered from its ex-
planation. [...] Its knowledge often has a necessary application in understanding [a word].
For, as you see whence a word stems, you will more easily understand its force. [...] Many
[words] are also summoned from the speech of various peoples. Thus also their origin may
be hard to discern.’

This same approach to understanding the web of words constituting language by
etymologia had already been practised by Varro (see chap. 8 §5 below) in his De
lingua latina. We see a profound difference between antique etymology, which
seeks insight into this ‘force of words’, and modern etymology, which strives to
find — as Aristotle would put it — the material causes of the phonemes making up
a word.” A Kuhnian scientific revolution changed ideas about etymology radi-
cally in the eighteenth and nineteenth centuries when the notion of sound laws
was found.?® It would seem that both approaches are valid, although the former
now appears to lack scientific rigour but might be finding a revival in the theory of
semantics and especially that of semantic fields.?” In order to keep them apart and
to avoid confusion, I will distinguish ‘etymology’ from etymologia.

Excursus: PIE roots for ‘to know’

§10 All the languages compared in this chapter are Indo-European ones.*® So it
may make sense to diverge briefly and consider what Proto-Indo-European (PIE)
words for knowing can be reconstructed. First, a brief look at Sanskrit may be in-
structive, as this language does not descend from the Greek Begriffsgemeinschaft,
unlike all the languages considered above. The usual term is $astra (neut.) de-
rived from a root véas (‘instruct, command, punish’; of unclear further kin), so
this Indian concept for science derives from a word from the sphere of ‘to in-
struct’, like the Russian word Hayka and German Gelehrsamkeit, and like Latin
disciplina. Besides, there is a very general term vidya (fem., ‘knowledge’) from
wid (‘know’). There is much Indian literature on what types of vidya should be
differentiated. Another word is vijfiana (neut., ‘the act of understanding, [...],
science, doctrine’), from vjria (‘know, become acquainted with’, thus roughly cog-
nitio). The latter two words are prefixed with vi- (‘asunder, apart’). In recon-
structed PIE, unsurprisingly, there is no word for ‘science’, but there are the fol-

25 For Isidore’s understanding of etymologia, see Ribément (2001: 39-81); Diaz y Diaz, in Etymo-
logiae, ed. Oroz Reta & Marcos Casquero, pp. 186-188.

26 Newly accessible PIE languages (especially Sanskrit) becoming known helped in this respect.
27 See chap. 3 §1 below.

28 Some non-Indo-European languages of science (Arabic and Chinese) will be considered in
chap. 22 below.
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lowing roots related to ‘to know’ and ‘to learn’. They account for most of the

words we have encountered so far:*

* *gneh; (‘get to know’): ytyvwokw, yv@ots, (co)gnosco, Sanskrit Vjiia, vijfiana.

*yeid (‘catch sight of):*° o180, iSeiv, £idno1g, video, wissen, Wissenschaft, San-

skrit wid, vidya.

e *hseuk (‘get used to, learn’): HayKa, yUNTb.

o *sekH (‘sever: (i) cut, (ii) discern’): scio, scientia.

e *steh, (‘tread somewhere, position oneself’): probably with prefix émt- in &m-
otun.

e *men(s)-deh; (‘place in the mind’):>' povBdvw, pédnpuo.

This survey of contemporary meanings of words for science has clearly shown
that modern English has strayed from a surprisingly broad consensus in the
meanings of science, szienza, ciencia, Wissenschaft, Hayka, and emotrun, the first
three of which, besides, always also exhibit a broader meaning of any kind of
‘knowledge’. Below (chap. 10), it will become clear that the semantic consensus
identified here goes back to the twelfth-century Latin Aristotelians, who take it
over from their Arabic colleagues. To this wide approach Sanskrit $astra, Chinese
kexué (£}7#; see chap. 24 §3), Japanese gaku (%}, written with the same charac-
ters), or Modern Arabic ilm could be added.?? Spanish ciencia is the only word we
have found that may be on the way to approaching the more restricted English
meaning. It is now time to take a step back in time and consider the corresponding
Latin and Greek terms.

29 See LIV for the forms and meanings.

30 Only these first two words are mentioned in Mallory & Adams (s.v. ‘know’).

31 From Mallory & Adams (s.v. ‘learn’); but this etymology is described as ‘unsicher’ by Frisk (s.v.
pavoavw).

32 Similarly observed by Staal (2001: 611). But see also chap. 24 below on the difference in what
counted as ‘science’ in these non-European cultures.
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81 In Antiquity, there is no clear notion of ‘science’ or Wissenschaft as a distinct
human activity, but such a concept can be observed developing around some
Greek and, later, Latin terms which will be studied in this and the next chapter.
Many scientific fields were seen as part of philosophy: there were scientific disci-
plines (astronomy, geometry, biology, etc.), and there were practical disciplines
(artes), but there was no term for science tout court. Aristotle’s émotrun and its
Latin cognate, scientia, are closest to it; they were to be the terms most modern
ones descend from. Aristotle already had something like ‘knowledge with full un-
derstanding’ in mind for ¢motAun.! People whom we would now address as
‘scientists’ or Wissenschaftler often saw themselves in Antiquity as (natural) phi-
losophers, but also as pa@nuoTikoi, iatpoi, co@ioTai, or (&vdpeg) Puaikoi;? what
they did could be called émotrun, but also @hocoia, téxvn, Bewpia, or mept
@Vosws ioTopia.®> Modern Greek uses the participle o emotAuwv (‘the knowing
one’; dnuotwkn spelling: o emotipovag) for ‘scientist’, a term related to émi-
otApn.” In Latin such people could similarly be called philosophus, mathematicus,
or physicus, in the Middle Ages also magister, artifex, or artista, terms that can cor-
respond to our (practical) ‘scientist’ (but not to our ‘artist’).” Modern Italian uses
the compound lo scientifico (as does French le scientifique), from the Latin (homo,
vir) scientificus (‘(knowledge-maker’ or ‘science-performer’), a word first attested in
the mid-twelfth century and used quite often from scholastic times onward, but
usually as an adjective meaning ‘pertaining to science/knowledge, scientific’ (see
further §3 below).

The next chapter will show that Latin Antiquity was pretty undecided about
the best Latin rendering of éruotun. Often disciplina or ars was preferred to scien-
tia; only the Latin Aristotle translations from the twelfth century tipped the bal-
ance in favour of scientia, which, however, could also translate other terms, such
as 1o £idévat or yvwolg. The translations by Boethius (of the Organon without the
Analytica posteriora) rendered émotriipun sometimes with scientia, sometimes with

1 Burnyeat (1981: 129); more details in chap. 7 §5 below.

2 This last term is especially used by Galen and John Philoponus, as a TLG search indicates.

3 See Lloyd (1970: 1, 125).

4 This usage can be seen in nuce already in Aristotle, e.g. Categoriae 8, 11a33-34: £mOTANOVEG
yap Aeyopeda @ Exewv T@V ko’ Exaota EmoTnu@v Twva (‘we are called knowledgeable/scientists
due to having at our command one of the sciences concerning individuals’).

5 The artista is liberalium artium peritus (Du Cange, s.v.), but the word remained rare (six in-
stances in Corpus Corporum as of October 2018, excepting Raimundus Lullus, who uses it in his
own technical jargon all the time); artifex is much more common.

3 Open Access. © 2021 Philipp Roelli, published by De Gruyter. [(c) Il This work is licensed under the
Creative Commons Attribution 4.0 International License.
https://doi.org/10.1515/9783110745832-003
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disciplina (see §4). So, it would seem that things only changed for good in the
High Middle Ages: from then onward, scientia is the usual translation for Aristo-
tle’s émotrun and thus for Aristotelian ‘science’ — ‘science as a specific approach
to knowledge seeking certainty’, similar to how we use it today. This becomes ob-
vious in derived terminology such as the scientificus or scientialis notitia (‘scienti-
fic knowledge’) used by Dietrich of Freiberg around AD 1300.° It is also telling that
texts about the division of the sciences (scientiae) spring up like mushrooms in
the twelfth and thirteenth centuries (see chap. 10 §6).

Depending on circumstances, the words émotrun/scientia in Antiquity can
have a much broader range of meanings than ‘science’ or even Wissenschaft.
Their basic meaning was ‘knowledge’ or ‘expertness’ of whatever kind. Nonethe-
less, the words émotrun and scientia also had a clearly defined technical and
more narrow meaning, of knowledge gained through ‘sound’ methodology and
often seen as attaining total certainty. The broader use of émotniun pre-dates the
narrower one, as we shall see. As ‘knowledge’, and even as ‘scientifically ascer-
tained knowledge’, émotAun first described a state in man (one has or acquires
knowledge) and only secondarily developed to mean the acquired knowledge it-
self (‘science’ as a body of knowledge). Put differently, the difference is that be-
tween the ‘subjective’ knowledge someone has and ‘objective’ knowledge that
has ‘crystallised’ into a scientific body of knowledge. Obviously, these two mean-
ings cannot always be easily differentiated, as the former may grow into the latter.
Among the languages discussed above, these two meanings still clearly coexist in
the French word science. In general, it will become clear below (chap. 7 §5) that
Aristotle’s use of the term émotrun was decisive.

It must be kept in mind that as long as there were only a few private (such as
Aristotle’s Lyceum) and no large, state-run institutions where science was prac-
tised, the number of scientists necessarily remained very small and they may have
been seen as a marginal phenomenon. In Hellenistic times, the rulers in Alexan-
dria and Pergamon funded such schools, which led to significant advances in
many fields, but in Roman times and the Early Middle Ages there were no such in-
stitutions and (despite some ecclesiastical schools) the advent of actual universi-
ties had to wait until the early thirteenth century in the Latin-speaking world.
Only then do we get serious discussions about how to call what we now call
‘science’, and how to keep it apart from ‘philosophy’ and similar related terms.”

In what follows, first the closest equivalents of ‘science’ in the classical lan-
guages, émotnun and scientia, and their precise meanings, which changed over

6 Deiride 1.1, ed. Flasch, vol. 4, p. 123.
7 For more details, see the discussion in chap. 8 §3 below.
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time, will be studied. The Latin ancestor of the English word ‘science’, scientia,
can hardly be studied without taking into account its Greek counterpart, &m-
otun. Indeed, we shall see below (chap. 3) that for many technical terms in this
semantic field there is a one-to-one correspondence between one Greek and one
Latin word; the Romans took much of their philosophical, scientific, and techni-
cal knowledge directly and consciously from the Greeks.

§2 The Latin word scientia looks like the perfect loan translation of Greek €rt-
oTrun: both are feminine abstracts of a verb meaning ‘to know’, and their se-
mantic terrain largely overlaps.® This verb, émiotapay, is itself well attested in
Greek since the earliest times and seems to be derived from iotnu (‘set, place;
stand (middle voice)’)’ and thus to mean originally ‘to stand in front of some-
thing, to be confronted with it, take heed of it’'® then also ‘to be able to do some-
thing’"! (compare the French savoir faire quelque chose). From this, a meaning ‘to
be convinced of’ seems to have been derived, which only from classical times on-
ward becomes ‘to know something, especially “scientifically”’. The agent, 6 émio-
TNHWV, is also attested from as early as the Iliad as one ‘acquainted with a thing,
skilled or versed in it’, but not before Aristotle specifically as ‘scientifically versed
in a thing’ (meanings from LSJ, s.v.). In contrast, earlier philosophers such as Her-
aclitus did not yet use £niotopat to denote true knowledge; he used the verb oida’?
instead. In general parlance, these two verbs are often used as synonyms, but
Heraclitus uses eniotopat for convictions that may equally well be false (D25a LM
(Laks and Most) = 57 DK (Diels and Kranz), from Hippolytus I1X.10):

di8dokarog 8¢ mAeioTwv Hoiodog: TobTov Emiotavtat mAgioTa eibevar, 60T AUEPNV Kal
€0@POVIY 0UK EYIVWOKEV- E0TL YOP EV.

‘Hesiod is the teacher of the many. They are convinced [émioTapat] that he knows [0i8a] the
most, he who could not understand [ytyviokw] day and night: for they are one and the
same.’

8 Hedericus & Pitzger (s.v.) list as meanings for émotnun: 1) scientia, 2) peritia, 3) ars, 4) discipli-
na. Such related words will be studied in chap. 3 below.

9 Apparently in a psilotic dialect, otherwise there would be a ¢ not a r; Homer already also uses
épiomnut and a corresponding middle voice épiotopat as ‘to set alongside’. Wackernagel (1895:
20-21) argued that the compound may be very old and go back to a form *epi-sistamai. At any
rate, there are no other obvious candidates for etymologising this word.

10 See Frisk (s.v. émiotapai); similarly Beekes (s.v. émiotapat). The German verstehen is also de-
rived from stehen, therefore Heidegger (1979: 192) translates émotrun as ‘Sich-auf-etwas-Verste-
hen’.

11 e.g. Herodotus, Historiae VIII.89.2, ed. Wilson, vol. 2, p. 744.

12 From this verb is formed a rare noun €idnotg, which is roughly synonymous with émotiun.
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This fragment contains three words for ‘to know’ in a complex relationship. Ac-
cording to LSJ (s.v. ylyvwokw), otda is used more for facts known by reflection,
whereas ytyvwokw is used for those known by perception or observation. These
different terms will be further discussed below. The abstract noun émotiun is
first met (in its Doric form) as late as the first half of the fifth century BC,” in a
fragment of Bacchylides (Epinicia ode 10, line 38, ed. Maehler, vol. 1, p. 102):

Mupiot 8 avBpdv Emiotdpal meAovtaL.
‘Tens of thousands of skills exist among men.’

Here, then, ¢motriun denotes a general skill; professional activities are intended,
as the following lines make clear — what would later rather have been called
Téxvat. Thucydides in his Historiae (ca. 411 BC) uses the word fourteen times with
the same meaning. In contrast to this, the later general meaning of ‘factual knowl-
edge’ is first attested in Sophocles (e.g. Oedipus tyrannus 1115, ed. Lloyd-Jones &
Wilson, p. 163; ca. 433 BC), but it is Plato — possibly influenced by his teacher So-
crates — who generally uses the word &miotiiun in this sense. Through Plato it
became the standard word for ‘true knowledge’, which in Aristotle was further
narrowed down to ‘scientific knowledge’, thus becoming a technical term in phi-
losophy.' As it is only in Plato and Aristotle that the word starts to become used
technically, we can focus on these two writers to determine its precise meaning in
our context.” Plato tends to contrast émotrun with mere opinion (56£a), for ex-
ample in Politicus 301b:

BaoAéa kohoDpev, o Slopl{ovTeg OVOpATL TOV PET EOTAMNG A 8OENG KAT& VOHOUG pHOV-
apxovvta.

‘we call a monarch “king” and do not distinguish by name one who rules knowledgeably
from one who does according to his whim.’

In Respublica 422c, émotiiun comes close to experience (épnelpin), showing that
Plato’s émotrpn can still have a very practical leaning:

GAN 0VUK ofel TIUKTIKAG TTAEOV PHETERELY TOUG TTAOUGIOUG EMLOTAL TE Kail EUMELPIQ | TIOAEMIKTG;
‘don’t you think that the rich have a larger share in the knowledge and practice of boxing
than in the art of war?’

In Theaetetus the nature of émotrun becomes the central topic. Theaetetus suc-
cessively tries to define it as ‘wisdom’ (co@ia; 145e) or ‘sense perception’ (aio-

13 Data from TLG. Bacchylides died around 451 BC.
14 Of course, Aristotle and subsequent writers also continue to use the more general meanings.
15 Later uses and some further prehistory are discussed below (chap. 7).
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Bnotg; 151a) but is refuted by Socrates; then he tries ‘true opinion’ (&GAn8ng 86&a;
187b), which is further improved to ‘true opinion with understanding’ (86&av
GAn6A petd Adyov; 202¢) in order to exclude mere skills (téxvau) that do not strive
to understand what they perform. This is followed up below (chap. 7 §4). The
Theaetetus would shape the use of ématrun in the future in requiring both cor-
rectness and understanding for ‘scientific’ knowledge.

Only with Aristotle do specialised sciences become a major preoccupation,
whereas his teacher was more focused on general philosophy, dialectics, and how
man should behave and live (see chap. 7 §4 below). Nonetheless, Aristotle takes
the semantics of the word émotun from Plato, but with him it moves further,
now implying more scientifically verifiable knowledge (see chap. 7 §5). For him
émotnun can be the opposite of mere aioOnotg (perceptio, ‘perception’); of 86&a
(opinio, ‘opinion’) as knowledge without a basis; or of dyvowa (inscientia, ‘ignor-
ance’), the lack of knowledge altogether. This shows a spectrum of the word very
similar to the Latin term scientia (see below), which thus seems to have been cal-
qued largely from Aristotelian usage. In principal at least, £motun is also distin-
guished from the more practical téxvn (ars, ‘craft, practical science’), but Aristotle
does not always stick to this distinction himself.’® Aristotle’s émotrun has
explanatory force and takes recourse to apyai (principia, ‘principles, beginnings’)
and aitiot (causae, ‘causes’), thus leading the way for deductive science from (ax-
iomatic) first principles. But for Aristotle the word £€miotrun can mean any kind of
methodologically gained, certain, ‘theoretical’ knowledge based on a rational or
logical foundation; it may be gained by induction as well as by deduction.”” Aris-
totle is the first author we know of who speaks of ‘sciences’ in the plural, thus of
various scientific fields, for instance in Metaphysica (E1, 1026a19), where first phi-
losophy (metaphysics/theology), mathematics, and physics are said to be émotij-
pot. The corresponding verb émiotapal is often used by Aristotle for more ‘scientif-
ic’ knowing than oida, which can be any kind of knowing: 81 10 eidévat O
éniotaoBat £8iwkov (‘in order to know I pursued science’; Metaphysica A2,
982h)'8 — thus reversing the usage observed in Heraclitus above.

There were specialised ‘scientists’ (in the Aristotelian meaning of ‘science’
just described) in the wake of Aristotle at his school® and in Hellenistic times
in general. In Roman times, however, few people seem to have tried to follow

16 See Bonitz (s.v. émotrpun).

17 As detailed e.g. in Ethica Nicomachea V1.3-4, 1139b15-1140a23, quoted in chap. 3 §4 below.
18 LS] (s.v. émiotopan): ‘but sts. [sometimes] eidévau is general, émiotacBat being confined to
scientific knowledge’.

19 Besides the well-known Theophrastus, the founder of botany, their rather scant fragments
were collected by Wehrli (1944-1978). For more on some of them, see chap. 7 §6 below.
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Aristotle’s strict ideals of what can pass as certain science.”” But at least some-
thing akin to a linguistically palpable consciousness for scientific methodology
seems to have remained intact: some authors use derived words such as émotn-
povik@Tepog” (‘more scientific’) or émoTnuovik@g (‘scientifically’). The adjectival
form of the latter is already quite common in Aristotle (19 times), but the adverb
occurs only once (Topica 11.9, 114b10), as ‘knowingly’, not ‘scientifically’. This ad-
verb (in the latter sense) can be seen as an indicator that a clear concept of
‘science’ exists for the author using it. It is quite common in Galen (27 times, ac-
cording to TLG as of December 2017) and among Aristotelian commentators such
as Alexander of Aphrodisias (6), Simplicius (19), or Philoponus (20). Some of the
later Greek authors use émotrun clearly as ‘scientific knowledge’ that is ‘certain
and unmoved by persuasion’ (cf. Ptolemy, quoted in chap. 7 below).

83 The first time the word scientia is found in extant Latin literature is in the
anonymous Rhetorica ad Herennium (ca. 86-82 BC),* but it was clearly not new
then and may have been used for some time before in texts that have not come
down to us. The Auctor ad Herennium uses it five times.?> In chapter 12 we learn
that imprudentia (‘want of foresight or knowledge’) can be an opposite of scien-
tia,®* and that the latter can thus be close in meaning to prudentia (‘wisdom’). In
11.44 it becomes clear that ars, scientia, and studium are closely related terms for
technical - rhetorical, scientific, or scholarly — occupations, and in IV.37 that

20 See Thorndike (1923-1958: vol. 1), showing the ‘magical’ and uncritical thinking of even fa-
mous scholarly authors such as Pliny and Galen. See further chap. 7 below.

21 Cf. Proclus, In Euclidem prol. 2, ed. Friedlein, p. 66, on Theaetetus, who made geometry ‘more
scientific’.

22 Dating from Lexikon der antiken Literatur (s.v. Rhetorica ad Herennium). Unfortunately, the
TLL article on scientia has not yet been published.

23 Such search data always stems from Corpus Corporum (http://www.mlat.uzh.ch), where
further information, such as the edition used, can be found. Lemmatised queries are possible.
24 Here is the wording of the five passages: Spes perficiendi ecqua fuerit, spectabitur hoc modo: si,
quae supra dicta sunt signa, concurrent, si praeterea ex altera parte uires, pecunia, consilium, scien-
tia, apparatio uidebitur esse, ex altera parte inbecillitas, inopia, stultitia, inprudentia, inapparatio
demonstrabitur fuisse; qua re scire potuerit, utrum diffidendum an confidendum fuerit (1.7, ed.
Achard, p. 37). Item uitiosum est artem aut scientiam aut studium quodpiam uituperare propter eo-
rum uitia, qui in eo studio sunt: ueluti qui rhetoricam uituperant propter alicuius oratoris uituperan-
dam uitam (IL.44, p. 76). Dicitur item prudentia scientia cuiusdam artificii (I1L.3, p. 89). Item, si quo
pacto poterimus, quam is, qui contra dicet, iustitiam uocabit, nos demonstrabimus ignauiam esse et
inertiam, ac prauam liberalitatem; quam prudentiam appellarit, ineptam et garrulam et odiosam
scientiam esse dicemus (IIL.6, p. 92). Nihil Numantinis uires corporis auxiliatae sunt, nihil Kartagi-
niensibus scientia rei militaris adiumento fuit, nihil Corinthis erudita calliditas praesidii tulit, nihil
Fregellanis morum et sermonis societas opitulata est (IV.37, p. 175).
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there is a branch of learning called ‘military prowess or science’, which, however,
was of no avail to the Carthaginians against Rome. In IV.53 scientia is found to-
gether with certus, a combination that will become important and frequent (see
84 below).

The word is next found in Varro’s De lingua latina.” In one of its three occur-
rences there, insight into its meaning is gained as Varro contrasts it to opinio.26 So
the word seems from its very beginning to take on the rdle of its Greek counterpart
émotnun and its opposite 86&a. Finally, the word becomes very frequent with
Cicero, who often clearly uses it as a Latin equivalent to Greek émotrun, although
more frequently sensu lato as general ‘knowledge’.

Better insight into the many shades of meaning of scientia already present in
Antiquity can be gained from the entry in the Lewis & Short dictionary (distinct
meanings underlined):

scientia, ae, f. (plur. only Vitr. 1, 1, 18; 3, praef. 1) [sciens], a knowing or being skilled in any
thing, knowledge, science, skill, expertness, = cognitio, eruditio (freq. and class.). Absol.: aut
scire istarum rerum nihil, aut, etiamsi maxime sciemus, nec meliores ob eam scientiam nec
beatiores esse possumus, Cic. Rep. 1,19,32 [...] etsi ars, cum ed non utare, scientia tamen ipsa
teneri potest, in theory, theoretically, Cic. Rep. 1,2,2; so (opp. ars) id. Fin. 5,9,26; [...] cum tan-
ta sit celeritas animorum ... tot artes tantae scientiae, tot inventa, requiring so great knowl-
edge (scientiae is gen. sing.), Cic. Sen. 21,78 (dub.; B. and K. bracket the words tantae scien-
tiae); cf.: physica ipsa et mathematica scientiae sunt eorum, qui, etc., Cic. de Or. 1,14,61.—
Plur.: disciplinarum scientiae, Vitr. 3, praef. §1. With gen. obj.: [...] sine regionum terrestrium
aut maritimarum scientid, Cic. de Or. 1, 14, 60: [...] With in or de and abl. (rare): scientia in le-
gibus interpretandis, Cic. Phil. 9,5,10: in affectibus omnis generis movendis, Quint. 10,2,27:
cujus scientiam de omnibus constat fuisse, ejus ignoratio de aliquo purgatio debet videri, Cic.
Sull. 13,39.

If we compare this extract from the German dictionary by Georges (s.v.), these ba-
sic meanings are found in somewhat greater detail. Georges rightly stresses the
difference between a broader and a narrower meaning:

scientia, ae, f. (sciens), das Wissen, die Kenntnis, die Kunde, die Wissenschaft, I) im allg.
(Ggstz. ignoratio): regionum, Cic.: futurorum malorum, [...] II) insbesondere, das griindliche
Wissen, die griindliche Kenntnis, Wissenschaft, das Verstehen einer Sache, die Vertrautheit
mit einer Sache, die Einsicht, die Geschicklichkeit in etwas, [...] Wissenszweige, Vitr. 9,7(6),3,
disciplinarum scientiae u. scientiae artificiorum, Kenntnisse in den verschiedenen Zweigen der

25 This work was written as late as between 47 and 45 BC and was dedicated to Cicero (Lexikon
der antiken Literatur, s.v. De lingua latina), but the author, born in 116 BC and living a very long
life, is likely to have used the word before Cicero, who was eleven years younger.

26 De lingua latina V.1(8), ed. Goetz & Schoell, p. 6; the text may be corrupt, but the letters under
debate have no influence on the contrast to opinio.
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Kunst, Vitr. 1,1,17, scientiae artium variarum, Augustin. de civ. dei 7,30: scientiarum artes |...]
b) v. philos. griindlichem Wissen (Ggstz. inscientia).

This same important point about the broader and narrower meanings is also
made in Gaffiot’s dictionary (s.v.) as (i) connaissance versus (ii) connaissance
scientifique, savoir théorique, science. Therefore, the meaning of the word scien-
tia can in Antiquity be broadly classed as (i) ‘expertness, skill’, synonymous
with cognitio, eruditio and the opposite of ignoratio; and (ii) ‘knowledge’ as the
opposite of inscientia (‘ignorance’), with a subspecies of ‘certain knowledge’, the
semantic precursor of ‘science’. In contrast to ars, it denotes a more ‘theoretical’
activity aiming at the fullest possible certainty. In the plural it denotes ‘branches
of knowledge or science’ — what will become scientific disciplines. This usage is
already common in Aristotle as émotfjpat. For Latin, modern Ciceronians have
long contended that scientia is a singulare tantum in ‘good’ Classical Latin.”’ All
these meanings, even the plural, it would seem, are already present in Cicero.
Thus, even in the first century BC, scientia exhibits a range of meanings, from
the mere act of knowing something or how to do something to organised, theo-
retical scientific knowledge. It is interesting to note in passing that for scientia,
all three classical dictionaries quote mostly passages from Cicero, who was
especially involved in importing Greek modes of thinking into Latin®® and who
among writers whose works have survived uses the word by far the most fre-
quently in the first century BC (243 times in Corpus Corporum, or 0.22%o of all
the words he used).

As is to be expected in the ‘fixed’® language of Latin, this wide range of
meanings is maintained through the Middle Ages into modernity, to the authors

27 The typical passages for ‘sciences’ in the plural in Cicero are (underlined) De senectute 21, ed.
Mueller, p. 159 (cum tanta celeritas animorum sit, tanta memoria praeteritorum futurorumque pru-
dentia, tot artes, tantae scientiae, tot inventa, non posse eam naturam, quae res eas contineat, esse
mortalem) and De oratore 1.14(61), ed. Kumaniecki, p. 25 (physica ista ipsa <et> quae paulo ante
mathematicace et ceterarum artium propria posuisti, scientiae sunt eorum qui illa profitentur, illus-
trari autem oratione si quis istas ipsas artis velit, ad oratoris ei confugiendum est facultatem). Krebs
(1843: 709) thought a plural of scientia ‘unlateinisch’ and explained such passages away, the for-
mer, as is also done by Lewis & Short, as a genitive singular. Whether Cicero used this plural is of
little concern for us. Times after him quickly did (already Vitruvius, De architectura 1X.6, ed. Fens-
terbusch, p. 438), and among Christians the plural becomes very common indeed.

28 Cf. passages in chap. 8 below.

29 On this term, see chap. 16 §1 below. This is to be expected, as Post-Classical Latin — in contrast
to ‘living languages’ — never discarded anything of its grammar and lexicon, but it did allow in
novelty to some degree. That novelty was kept in check by language purists of all periods, but
especially so by Ciceronian humanists, as we shall see in chap. 12.
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of the Scientific Revolution and thence into the Romance languages and English,
which, as we have seen, has only quite recently tended to restrict usage to a new,
even narrower meaning of ‘natural sciences’. German did not borrow this word
but translated it by splitting it into smaller semantic units: from Wissen (approxi-
mately ‘act of knowing’) to Kenntnis (‘knowledge’) and Erkenntnis (‘insight’), to
Wissensbereich, Wissenschaft (‘science’, as described above), and Naturwissen-
schaft (‘natural science’).

In order to better understand the semantic range of Latin scientia, a list of
adjectives occurring right before or after it was generated. Among the 1,409 hits
in Corpus Corporum (as of May 2018), the most common ones were>® bona (155),
divina (73), spiritalis (55), omnis (50), abscondita (47), tanta (46), vera (46), civilis
(37), perfecta (34), mala (30), futura (29), magna (24), certa (21), plena (20), nat-
uralis (18), praedita (17), caelestis (16), humana (16), tota (14), profunda (13),
prophetica (13), sola (13), nulla (12), summa (11), utilis (10), scibilis (9).>! The un-
derlined words will mostly stem from Christian usage in relation to ‘divine
knowledge’, for instance in the Genesis tree of scientia boni et mali. Among the
others, veracity and certainty definitely play the main r6le (omnis, vera, perfecta,
magna, certa, plena, tota, profunda, summa), while some anticipate main char-
acteristics of modern science: naturalis, utilis, scibilis. The following terms de-
rived from scientia were found in Corpus Corporum and in the dictionaries by
Georges, Niermeyer, and Du Cange: scientialis, scientialiter, scientiola (deprecia-
tive used once by Augustine), scientiatus, scientiose. As already mentioned, in
scholastic times we also encounter scientificus (Schiitz, s.v.). They are few in
number and all of them are rare, much rarer than their Greek counterparts. Lat-
in’s general reluctance to accept new words will be discussed further below
(chap. 22). The rare adjective scientialis is first attested in Mamertus Claudianus
(later fifth century).>? The derived compound scientificus has an unusual and
late history.> It is first attested in a translation of Aristotle’s Analytica posteriora

30 The greatest number of texts are from between AD 300 and 1200.

31 This feature is still experimental, and the results may not be fully accurate, as the adjectives
were not required to be in the same case and number as scientia.

32 De statu animae I1.5, ed. Engelbrecht, p. 117.

33 See the detailed study in OED (s.v. ‘scientific’): ‘first attested in the translation of a1160, as-
cribed to an otherwise unknown Joannes, of the Posterior Analytics of Aristotle, where it renders
Ancient Greek émotnuovixdg “relating to knowledge” (see epistemonical adj.). At 1. 2 (71b18),
Joannes followed the earlier translation by James of Venice, rendering cuAMoytoudv ématnuovikov
“a syllogism having to do with knowledge” as sillogismum facientem scire “a syllogism producing
knowledge”; [...] Joannes reworded this to scientificae demonstrationes, “demonstrations produ-
cing knowledge”, and this form of words was taken over by William of Moerbeke in his revision of
James’s translation.’
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from the mid-twelfth century,>* where it literally means faciens scire. Very soon
it gains acceptance in the wider sense as a synonym for scientialis; around
1167, Johannes Sarracenus already uses it in his translation of Dionysius Areopa-
gita, De caelesti hierarchia (ed. Chevallier, p. 851); Thomas Aquinas uses the
word forty times, and in the following centuries it becomes common, often ap-
proximating in meaning our ‘scientific’, which derives from it. It seems that the
lack of such a term was felt from the twelfth century onward, confirming that
the awareness of a concept ‘science’ had definitely been established by then.
Some diachronic frequency numbers of the lemma scientia are presented below
(810). But first, some Latin definitions.

A sketch of later developments

84 In his translations of the Aristotelian Organon, Boethius sometimes used scien-
tia for émothun, sometimes disciplina.®® In the PL editions of all of his works,
scientia occurs 131 times (0.33%0).%° It will be interesting to consider some later
definitions of scientia, although they cannot be more than a few spotlights on a
historical development that will be traced chronologically in part 2 of this book. In
his very influential synthesis of antique erudition, Isidore of Seville (Etymologiae
11.24.1-2, ed. Marshall, p. 101) writes:

Philosophia est rerum humanarum diuinarumque cognitio cum studio bene uiuendi coniunc-
ta. Haec duabus ex rebus constare uidetur, scientia et opinatione. Scientia est, cum res ali-
qua certa ratione percipitur; opinatio autem, cum adhuc incerta res latet et nulla ratione
firma uidetur, utputa sol utrumne tantus quantus uidetur, an maior sit quam omnis terra:
[.]7

‘Philosophy is becoming acquainted with human and divine matters joined to the pursuit of
living well. It seems to consist of two parts: certain knowledge [scientia] and conjecture. It is
certain knowledge if something is perceived by certain reason, but conjecture if the matter

34 Older dictionaries wrongly claim, following PL, that the word occurs in Boethius. Some recent
writers, such as Wootton (2015: 29), still mistakenly follow them.

35 See the indexes to Aristoteles Latinus. In Topica and Analytica priora, Boethius prefers discipli-
na. In the Spohistici elenchi, he uses sometimes disciplina (more often), sometimes scientia.

36 Many of them are wrongly attributed to Boethius, so this number must be taken as an approx-
imation.

37 The example of the size of the Sun is taken from Lactantius, Institutiones I11.3.4, as Marshall
points out. It is not very fortunate, as it had for a long time been common knowledge that the Sun
is very large. Lactantius (see Gleede 2021: section 3.1) was the only one of the Latin early Church
writers who believed in a flat Earth, and was generally ignorant of and not interested in natural
science.
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remains as yet uncertain and no solid reasoning is visible yet, e.g. whether the Sun is as big
as it seems, or bigger than the entire Earth [further examples follow].’

So, here scientia is more a form of certain knowledge in general than a corpus of
scientific disciplines. In fact, this usage remains the more common one prior to
the twelfth century; disciplina is often used in the sense of ‘scientific disciplines’,
as will be seen below. Things change with the twelfth-century translations: from
now on, scientia becomes the standard term for Aristotelian émotrpn and quickly
approaches what we found to be the common European meaning of ‘science’
(chap. 1). This development will be detailed below in the diachronic part of the
book (chap. 10 §6). The crucial events were the translations of Aristotle’s Analyti-
ca posteriora (the only part of his logical writings that had not been translated by
Boethius) and al-Farabi’s De scientiis. The former text deals extensively with the
way (Aristotelian) science is meant to work.*® As a consequence, authors for the
first time make conscious divisions of different scientiae and wonder about differ-
ing levels of certainty of scientific knowledge. For instance, Robert Grosseteste,
who wrote the first surviving commentary on the Analytica posteriora (ca. 1220),
states (In Analyticam posterioram 1.2, ed. Rossi, p. 99):

Sed non lateat nos quod scire dicitur communiter et proprie et magis et maxime.
‘But it should not remain hidden that “to know” is said commonly, properly, more properly,
and most properly.’

Grosseteste then makes clear that he means to differentiate between haphazard
knowledge, the natural sciences, the mathematical sciences, and knowledge of
the first cause, God.> Although he uses scientia as a mere abstract equivalent to

38 But see chap. 7 §5 below. Giard (2009) describes important stages in the semantic develop-
ment of scientia, rightly stressing the importance of the translations of Aristotle’s Analytica poste-
riora.

39 Compare Aristotle, Metaphysica E1, 1026a19, mentioned above (§2). Grosseteste further elabo-
rates: Est enim scientia communiter veritatis comprehensio, et sic scitur contingentia erratica; et dici-
tur scientia proprie comprehensio veritatis eorum que semper vel frequentius uno modo se habent, et
sic sciuntur naturalia [...]. Dicitur etiam scientia magis proprie comprehensio veritatis eorum que sem-
per uno modo se habent, et sic sciuntur in mathematicis tam principia quam conclusiones [...] mani-
festum est quod maxime proprie dicitur scire comprehensio eius quod inmutabiliter est per compre-
hensionem eius a quo illud habet esse inmutabile et hoc est per comprehensionem cause inmutabilis
in essendo et in causando (‘Science in general is any comprehension of truth, thus erratic contin-
gencies are known. Science properly speaking is the comprehension of the truth of those things
that behave always or for the most part equally, thus matters concerning nature are known [...].
More properly, science is the comprehension of the truth of those things that always behave
equally, thus in mathematics both principles and conclusions are known [...]. It is clear that most
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scire, the last three forms are clearly intended as ‘scientific knowledge’. In the
same period, Gerard of Cremona (ca. 1114-1187) translated Avicenna’s (ca. 980-
1037) Qaniin into Latin, which was to become very important for European medi-
cine. At the beginning, Avicenna discusses whether medicine is a science (‘ilm)
and decides that it has a theoretical and a practical part. Gerard renders the two
options as scientia scientialis and scientia operativa (Avicenna, Liber canonis
1.1.1, 1507 edition, fol. 1ra). He also calls the first theoretica; it is ad sciendum prin-
cipia (‘to know the principles’). A little before, he uses the word ars as a synonym
for scientia. The term scientia (scientialis) here clearly stands for something very
close to our modern ‘science’; it is a translation of ‘ilm, which itself had translated
Aristotle’s euatrun (see §6).

In the scholastic university age, this Aristotelian scientia becomes the usual
term for ‘science’; we can take the usage of Thomas Aquinas as an example: he of-
ten reflects on what science is, and he is heavily indebted to Aristotle for it, espe-
cially and unsurprisingly in his Expositio libri posteriorum (Leonina edition; writ-
ten ca. 1270), which he knew both through the translation by James of Venice and
through William of Moerbeke’s revision of it; scientia is set against opinio (1.44,
p. 166; commenting 88b30), it is universalis and is applied per necessaria (p. 167;
commenting 88b31). It is reached through proof and brings certainty (p. 167; com-
menting 88h32):*°

scientia inportat certitudinem cognitionis per demonstrationem acquisitam.
‘science means certainty of cognisance by means of adduced demonstration.’

It uses syllogisms, and its content cannot be different than the way it is (.4, p. 17;
commenting 71b17):

Demonstrationem autem dico sillogismum sciencialem, id est facientem scire.
‘I call “proof” the scientific syllogism, i.e. one that produces knowing.’

Further, he sees scientia as the ‘essence’ (ratio) of all things that may be known;*
the ‘scientist’ becomes ‘assimilated’ to his topic by it.** Its sources are twofold:

properly knowing something is the comprehension of what is immutable about it, by comprehen-
ding from whence it has its immutable being, and this means by comprehending its immutable
cause, both for its being and having been caused’; In Analyticam posterioram 1.2, ed. Rossi, p. 99).
40 Very similarly also Thomas’s teacher Albert the Great, De homine, cap. De anima rationali, 1.1
Quid sit opinio, ed. Anzulewicz, vol. 27.2, p. 393, quoting Analytica posteriora.

41 Summa theologiae 11a Ilae, q. 55, a. 3, concl., Leonina edition, vol. 8, p. 400: Scientia est recta
ratio scibilium (‘Science is the correct essence of the knowable’).

42 Summa theologiae la, q. 14, a. 2, arg. 2, vol. 4, p. 168: Scientia est assimilatio scientis ad rem sci-
tam (‘Science is the assimilation of the knower to the known thing’).
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it is acquired through study of authoritative texts and through direct discov-

ery.?

As another example, we can consider the grammarian Radulphus Brito (ca.
1270-1320), who tells the reader what he takes scientia to be (g. 1, ed. Enders &
Pinborg, p. 90), again in the wake of the Analytica posteriora:

cognitio proprietatum alicuius scibilis de ipso per causas et principia illius, talis habitus est
scientia. [...] Et potest breviter ratio sic sumi: Scientia est habitus conclusionis per demonstra-
tionem acquisitus.

‘becoming acquainted with something knowable through its own causes and its principles,
such a state is science. [...] And in short, this argument can be subsumed thus: science is the
state of concluding acquired through proof.’

In contrast to natural science, grammar is one of the scientiae sermocinales (q. 2,
pp. 93-95),** which broadly correspond to the mediaeval artes of the trivium, but
is taken by Radulphus not as a mere practical and auxiliary discipline but as one
that can be studied theoretically in its own right, which is why he emphasises its
character as a scientia. It is out of such an approach that the human sciences or
Geisteswissenschaften will develop. These approaches distilled from Aristotle by
these early scholastic writers are repeated over and over again in scholastic and
neo-scholastic texts up to the twentieth century - still, for example, in Carolus
Boyer’s Cursus philosophiae (1952).

In conclusion, we can say that scientia means ‘knowledge’ in general but also
kot €Eoxnv, the most certain knowledge available to man, thus ‘science’. This
broad spectrum of types of knowledge only acquires a clear semantic nucleus of
‘science’ in Latin as late as in the twelfth century. This does not mean that earlier
Latin authors did not know or practise ‘science’, but they did often use other
terms for it (as the next chapter will show). The following later definitions show
that the term was by then clearly consolidated; indeed, it was to pass into the Ro-
mance languages and English from this stage of Latin.

Early modern usage

§5 It will become obvious in part 2 of this book that the heydays of scientific pro-
duction in Latin are in early modern or ‘Neo-Latin’ times. So, in order to comple-
ment the studies on the vernacular words for scientia (chap. 1 above), it will now

43 Summa contra gentiles 11.75, Leonina edition, vol. 13, p. 475: Et ideo scientia adquiritur duplici-
ter: et sine doctrina, per inventionem; et per doctrinam (‘And thus science is acquired in two ways:
both without teaching, by invention; and by teaching’).

44 On this scientia vel philosophia sermocinalis, see Ramminger (s.v. sermocinalis; 11 March 2019).
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be considered how the Latin word was used in early modern times. As there are no
large modern dictionaries of Neo-Latin, some early modern Latin-Latin encyclo-
paedias were consulted to find out how their authors understood the concept.*’
The Calepinus encyclopaedia, which was founded by the Augustinian friar Am-
brosius Calepinus (ca. 1440-1510), reiterates the Aristotelian approach to what
scientia is in its 1553 edition (s.v.):

Certa rei alicuius per causam cognitio, émotnjun. Philosophi definiunt esse habitum, una vel
pluribus demonstrationibus acquisitum, quo certo scimus rem aliter se non posse habere.
‘The certain knowledge of something through its cause, émotriun. The philosophers define it
as a state, acquired through one or several proofs, by which we know that a thing cannot be
otherwise.’

Further down in the same entry, Cicero is quoted for this meaning; its opposite is
named as inscientia, an opposite we have not met above in classical dictionaries.
The same entry is found in the Dictionarium hexaglottum version (Basileae,
1568). In contrast, the first edition (Rhegium Lingobardum, 1502) had no entry for
scientia at all, the second ([Venice], 1506) only a very short one, telling the reader
how the word is formed (a participio sciens fit), that inscientia is its opposite, and:
Est autem scientia qua aliquid scitur (‘Scientia is through which something is
known’; s.v.), thus defining the wider meaning of scientia as ‘knowledge’. The
Aristotelian insistence on causes and that science is a habitus recur in Johannes-
Henricus Alstedius, Encyclopaedia septem tomis distincta (Herbonae Nassovior-
um, 1630), vol. 1, p. 56:

Scientia est habitus contemplativus, quo quis inclinatur ad assentiendum conclusionibus ne-
cessariis per proprias, sive proximas causas, non autem primas.
‘Science is a contemplative state by which someone is led to agree with necessary conclu-
sions through proper, that is proximate and not first,*® causes.’

In the second half of the seventeenth century, the time of the Scientific Revolution
(see chap. 13 below), the nature of scientia becomes even more central. Henning
Volckmar in his Dictionarium philosophicum (Francofurti, 1675), pp. 602-607, dis-
tinguishes five meanings of the word (est vocabulum moAvonuov):

(1.) opponitur ignorantiae, qua ratione etiam fidem et opinionem includit. [...] (2.) Contradistin-
guitur fidei, cujus objectum est matoyv sive credibile; scientiae autem objectum est émoTnTovV
sive scibile. [...] (3.) Distinguitur ab opinione, [...] scientia verd est firma, certa et infallibilis,

45 See Considine (2014). In general, see Konig (2013).
46 This rightly excludes ‘explanations’ by first causes, such as ‘it is so because God willed it’,
from science.
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adeoque cum animi certitudine conjuncta notitia et cognitio. (4.) Aequipollet toti disciplinae
scientificae sive totali habitui theoretico conclusionum de objecto determinato formatarum
[...]. (5.) Notat habitum partialem sive notitiam unius conclusionis necessariae certam et infal-
libilem.

‘(i) [Science] is opposed to ignorance, which is why it also includes faith and opinion. [...]
(ii) It is distinguished from Faith, whose subject are things that are motov, or believable; in
contrast, the subject of science are things that are émotnTtév, or knowable. [...] (iii) It is dis-
tinguished from opinion, [...] indeed, scientia is firm, certain, and infallible taking-notice or
cognisance that is thus coupled with the mind’s certainty. (iv) It is equivalent to all scientific
disciplines, or to the total theoretical state of proofs formed about a certain subject [...]. (v) It
indicates a partial state or a single act of taking notice of one necessary conclusion which is
certain and infallible.’

The meaning of ‘science’ is covered by (iv): again, certainty and proof are the cen-
tral aspects of science. The ‘subjective’ meaning (v) is clearly kept apart from the
‘objective’ one (iv). In his Lexicon rationale (Rotterodami, 1692), Etienne Chauvin
offers a very long entry (nearly five columns) which defines, among other things:

Scientia latiore significatu sumitur pro omni cogitatione certa et evidenti; sive ea ex ratiocina-
tio, sive ex sensuum experientia ducatur, dummodo ex objectis ipsis ea cognitio sit profecta:
nam si aliorum testimonio nitatur, tum scientiae nomen vix sibi assumet. [...] hdcque ratione
scientiam ab ignoratione, suspicione et opinione distinxit Tullius, [...].

Strictius et magis proprié scientia accipitur pro cognitione certa et evidenti rei necessariae, per
propriam causam.

‘Scientia is used in the wider sense for every certain and evident thought; be it guided by ra-
tiocination or sense experience, provided that this cognisance be achieved out of the objects
themselves. For if it rests on others’ testimony, it will hardly bear the name scientia. [...] for
this reason Cicero distinguished scientia from ignorance, suspicion, and opinion, [...].

In a stricter and more proper way scientia is used for certain and evident cognisance of
something necessary, through its own causes.’

Thus, this author further differentiated the science of things that are necessarily
as they are (especially mathematics) from science that is certain but not neces-
sary. Similarly, but much more briefly, Rudolph Goclenius in his Lexicon philoso-
phicum (Francofurti, 1613), pp. 1009-1010, had stated half a century earlier:

Scientia duobus modis accipitur: Proprie pro eo habitu, quem per demonstrationem acquiri-
mus. [...] Improprie accipitur pro quibusuis aliis habitibus intellectiuis.

‘The term scientia is applied in two ways: properly to that state which we acquire through
proof. [...] Improperly it is applied to any other theoretical®’ state.’

47 Intellectivus is a common rendering of Greek BewpnTikog.



44 —— 2 Terms for ‘science’ in Greek and Latin

And in 1751, Christian Wolff in his Philosophia moralis sive ethica, vol. 1, §402,
gave a similar definition:

Scientia est habitus demonstrandi, quod affirmamus, vel negamus.
‘Science is a state of proving what we agree to, what we reject.’

In his dictionary (Lexicon totius latinitatis, Lipsiae, 1775; s.v. scientia), which is al-
ready more a philological enterprise and no longer really an encyclopaedia, Aegi-
dius Forcellini distinguishes ‘subjective’ and ‘objective’ scientia in a long and in-
formative entry. The former, as a single actus sciendi, corresponds largely to the
wider sense (i) mentioned by, among others, Chauvin above; the latter is de-
scribed thus:

Objective, uti ajunt,*® est doctrina, eruditio, facultas in aliqua arte liberali ({...] Germ. Wis-
senschaft, Gelehrsamkeit; Angl. erudition, learning). [...]

Ita differt scientia a notitia et cognitione, ut haec sit quodammodo exterior, illa intima rei notio,
aut haec rei simplex perceptio, illa penitior ac certior notio seu intelligentia.

‘Objectively, as people are wont to say, it [scientia] is doctrine, erudition, ability in some lib-
eral art ([...] German: Wissenschaft, Gelehrsamkeit; English “erudition”, “learning”). [...]
Thus science differs from knowledge or cognisance, as the latter are in a certain way an ex-
terior knowledge of something, but the former an intimate one; alternatively the latter the
simple perception of something, the former more thorough and certain knowledge or under-

standing.’

Although the approach is here clearly more descriptive and philological, the em-
phasis is still on certainty, but also on depth of understanding. The more cautious
approach, which demands more certain knowledge and not absolute certainty,
should be noted; it is a point modern theoreticians of science will certainly agree
with. This narrower sense of scientia is still significantly broader than that of con-
temporary English ‘science’, but seems by and large equivalent to German Wis-
senschaft, Russian Hayka, and Modern Greek emiotrpn.

Some extreme Ciceronians insisted that scientia should only be used as ‘sub-
jective’ knowledge, i.e. my knowing of something, whereas only disciplina and
doctrina (see chap. 3 §§3, 8 below) should be used for ‘objective’ bodies of knowl-
edge. Heusingerus (Emendationum, p. 428) writes:

SCIENTIA non dicitur de doctrina, artium praeceptis et disciplina, sed de earum peritia et per-
cepta cognitione. Non sunt igitur vulgaria haec Latina, amat scientias, patronus magister et
doctor scientiarum.

48 Forcellini uses the Latin terms subjective and objective like the modern vernaculars, unlike
usual Latin practice. He acknowledges this by adding uti ajunt.
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‘Scientia does not refer to doctrine, rules of arts, or [scientific] discipline, but to skill in them
and the understanding gained. These vulgar expressions are therefore not Latin: “he loves

» L)

the sciences”, “patron, master, or doctor of the sciences”.

We have seen (§1 above) that even Cicero may have used such barbarian non-Lat-
in from time to time, even though Krebs claimed that the word scientia has no
plural. These ‘antibarbarus’ authors in the eighteenth and nineteenth centuries
may be seen as unconscious language engineers striving to construct an ideal Lat-
in language (see chap. 14 §11) that they projected back to the time of Latin’s ‘Gold-
en’ Age. In this and their near-religious fervour, they can be seen as typical pro-
ducts of a Protestantism that strove to return to a golden past in illo tempore. In
practical life, they were ignored: scientia was and remained the normal Latin term
for ‘science’, including in plural.

Possibly the last author who defines scientia in Latin is Springhetti in 1967; this
author, however, again stands very clearly in a Thomistic scholastic tradition and
seems to be considering modern science much less (if at all) than scholastic theol-
ogy. Even so, in its broad distinctions between different meanings, the following
quotation can summarise much of the discussion so far (Latinitas fontium, p. 128):

scientia = 1) scientifica cognitio (proprie dicta), distincta ab ars, intellectus, sapientia, prudentia;
namque scientia importat rectam cognitionem circa conclusiones; intellectus importat rectam
cognitionem circa principia; sapientia importat rectam cognitionem circa altissimas causas (divi-
nas); ars importat rectam rectitudinem rationis circa contingentia h.e. circa factibilia h.e. circa ea
quae aguntur in exteriorem materiam, ut secare: in his dirigit ars, addita tamen ratione, quae prin-
cipia in conclusiones deducit; prudentia importat rectitudinem rationis circa contingentia seu
agibilia seu actus qui sunt in operante, ut amare, odisse, etc.: pertinet ad actus morales, quos di-
rigit prudentia; 2) lato sensu: cognitio seu scientia intellectualis, certa et evidens, cui opponitur
fides et opinio, ignorantia et nescientia; 3) donum scientiae; 4) donum charismaticum.
‘Scientia means: (i) scientific cognisance (properly speaking), which is different from art, in-
tuition, wisdom, prudence, for science means correct knowledge with respect to conclu-
sions; intuition means correct knowledge with respect to principles; wisdom means correct
knowledge with respect to the highest (divine) causes; art means correct knowledge with re-
spect to contingent (non-necessary) matters, i.e. with respect to practical things, i.e. with re-
spect to what is done in outward matter, such as cutting: in these matters, art leads the way,
although reason is also contained in them: it leads the principles to conclusions; prudence
means the correctness of reason with respect to contingent matters or things done by us or
acts which are in the doer, like loving, hating, etc.: it belongs to moral action, which directs
prudence. (ii) In the wide sense [scientia means] intellectual cognisance or science, which is
certain and evident, to which belief and opinion, ignorance and nescience* are opposed.
(iii) The gift of science. (iv) The charismatic gift.’

49 Latin nescientia is a rare word (95 hits in Corpus Corporum as of September 2018; 54 of them
were from Aquinas, which reflects his influence). It is first attested in Late Antiquity.
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Springhetti then (p. 93) — after acknowledging that scientia, ars, and disciplina are
often synonyms in Antiquity (see chap. 3 below) — offers nuances of distinction
used in scholasticism and based on Isidore (Etymologiae 1.1.1-3; quoted in §3
above): ars is legum et praeceptorum, agit de verisimili atque opinabili (‘about laws
and precepts, it attends to the probable and to what is open to opinion’), discipli-
na about de iis quae aliter se habere non possunt (‘what cannot be different’),
which in the modern understanding of nature could be taken to mean empirical
sciences and a priori sciences respectively. Scientia is said to encompass both of
these, and doctrina is the institutio, actio docendi (‘the act of teaching’).

This brief survey of some early modern reference works has made clear the
central importance of proof (demonstratio), certainty (certa cognitio), and experi-
ence (experientia) for the early modern understanding of the nature of scientia —
but not that a topic natura was a necessary ingredient. These are criteria that will
also prove useful in our own tentative characterisation below (chap. 4). The Latin-
writing authors of the Scientific Revolution (see chap. 13) use scientia as the nor-
mal term for what they are revolutionising.>®

Excursus on Arabic

86 As Arabic translations of Greek science will become an important source for
Latin science in the twelfth and thirteenth centuries, a brief look at terminology in
that language is included here. The Arabic translators consistently use ilm - a
verbal noun (masdar) derived from the root ‘Im meaning ‘to know’ — to translate
£moTtAun. Only in post-Quranic language does this word acquire a plural (‘ulim)
signifying ‘[t]he sciences, or several species of knowledge’ (Lane, s.v.), apparently
by taking over the semantics of émotrun. Arabic can differentiate between the
broader and the narrower meanings of émotriun, as the former can be rendered as
ma Tifa (‘knowledge’). The history of the Arabs’ importing of Greek science and
philosophy is excellently covered by Endress, whose work is recommended for
more details.”® Greek learning from late antique Alexandria in particular usually
passed into Arabic through Christian Syriac. The difficult translation step was that
from Greek to the linguistically unrelated Syriac; from that to the closely related
Arabic was much less difficult. The Syriac translators used similar methods to
those of the Latin translators half a millennium later. Baumstark (1900: x) had al-
ready pointed out:

50 The encyclopaedias by Cardano (De subtilitate, Basileae, 1552), Hofmann (Lexicon universale,
Lugduni Batavorum, 1698), and Plexiacus (Lexicon philosophicum, Hagae Comitis, 1716) did not
yield anything of interest to the present discussion.

51 Endress (1982-1992: 2:400-506).
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Die Syrer mussten hundertfach ihrer Sprache Zwang anthun, um dem so oft schon im Grie-
chischen wenig anmutigen schulmifligen Ausdruck aristotelischen oder aristotelisierenden
Denkens gerecht zu werden. In Terminologie und Syntax macht sich iiberall eine mecha-
nische Nachbildung griechischer Diction geltend.

‘The Syrians had to do violence to their language a hundred times over in order to do justice
to the scholarly expression of Aristotelian or Aristotelising thought, which is often lacking in
elegance even in Greek. In terminology and syntax, a mechanical replication of Greek dic-
tion asserts itself everywhere.’

A systematic Arabic translation movement culminated under Caliph al-Ma’miin
(r. 813-833). The arduous development of an adequate Arabic language with
which to express Greek science has been traced by Endress.>” The first generation
of translators used the verbum de verbo technique, just as the twelfth-century Lat-
in translators were to do (see chap. 10 §5 below). This works even less well in Ara-
bic than in Latin, and Hunayn ibn ’Ishaq (809-873; known in Latin as Iohanni-
tius) already translated sensum de senso. The translators of his generation
established standard translations for Greek technical terms that have usually re-
main unchanged up to this day (Endress 1982-1992: 3:7, with examples). In some
cases (also like in Latin), Greek words seemed untranslatable and were taken over
as loanwords: @W\ocoia > falsafa, OAn > hayild, otoeiov > ustuquss. As ex-
pected, the first translators resorted to this more often than later ones (16).

The indexes of Aristoteles Semitico-Latinus show that ‘ilm is usually rendered
as scientia by the Latin translators from Arabic, also including syntagms such as
al-ilm al-taba‘iy = scientia naturalis. Occasionally, ilm was rendered as compre-
hensio or a nominal scire. The indexes for the Latin Albumasar edition by Keiji Ya-
mamoto & Charles Burnett show that ilm was always rendered as scientia in this
work. Also there, disciplina tends to stand for adab (‘discipline’) or ta‘allum (‘ac-
tion of learning’). Freytag (s.v. ‘adab’) defines adab more generally as omnium re-
rum scientia, qua a vitiis omnis generis cavere possumus (‘the knowledge of all
things by which we can avoid faults of all kinds’) and ‘ilm as scientia, eruditio.>®
There are other cases of Arabic technical terms that seem to correspond very well
to Greek ones. The word kalam, which will be used for ‘Islamic theology’, fills a
surprisingly similar, wide spectrum of meaning as Adyog, including the very simi-
lar root meaning kim (‘to speak’). In the Latin Albumasar, it is usually rendered as
sermo.

52 Endress (1982-1992: 3:3-23); ‘in einem spréden, fiir wissenschaftliche Differenzierung und
Abstraktion noch ungeeigneten sprachlichen Medium’ (‘in a brittle linguistic medium that was
still unsuitable for scientific differentiation and abstraction’; 3).

53 By the way, Modern Arabic still uses ‘ilm in the wide meaning of Wissenschaft, as a glance at
the Arabic Wikipedia page (https://ar.wikipedia.org/wiki/a=) shows.
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classical languages

81 The insight that words are not atom-like entities that bear meaning by and in
themselves without relation to others, but that they ought rather to be likened to
Leibnizian monads that mirror all other monads in a large network, was first de-
veloped by Jost Trier.! The German scholars Jost Trier and Walter Porzig address
semantic fields as Sinnbezirke, Wortfelder, or Bedeutungsfelder and point out that
semantics must take into account the structure of language. Indeed, there is
usually semantic anisomorphism between languages, as few (if any) words cover
exactly the same semantic ground in any two languages. A prime example of this
are colour words, which cover a physically ‘objective’ radiation spectrum very dif-
ferently in different languages. Such (admittedly not always so easily definable)
‘denotational fields’ are divided differently in different languages. There is no
need to enter here into the (difficult) theoretical discussions about how exactly
such fields should be conceived of and how they can be precisely defined; in-
stead, semantic fields will be employed in this chapter simply to study terms for
activities similar to those we call scientific today, and their names in Greek and
Latin. The present chapter will thus take a look at the most important related
terms in the ancient languages; chapter 5 will then seek to visualise a web of
meaning between them.

§2 We have seen that awareness of a concept ‘science’ was still in a nascent phase
in the time of Plato and Aristotle — indeed, it was strongly shaped by the latter —
and such a concept was not yet clearly fixed to any single Greek word. Taking a
look at the usage of other terms for the scientific acquisition of knowledge at that
time will thus be rewarding. In many cases, this vocabulary was later taken over
by Latin one-to-one. Latin used a kind of interpretatio romana not only for Greek
divinities” but also for philosophical and scientific terminology. Even in the first
century BC or earlier, Classical Antiquity often fixed the translations of these

1 The theory of such semantic fields goes back to Trier (1931). He points out: ‘Die Geltung eines
Wortes wird erst erkannt, wenn man sie gegen die Geltung der benachbarten und opponierenden
Worte abgrenzt. Nur als Teil des Ganzen hat es Sinn: denn nur im Feld gibt es Bedeutung’ (‘The
purport of a word is only recognised when it is distinguished from the purport of neighbouring
and opposing words. Only as part of the whole does it make sense: for only in the field does mean-
ing exist’; 6). Today, such approaches have led to very promising digital approaches such as
WordNet (https://wordnet.princeton.edu), which are, however, still very much in their infancy.
2 This sometimes led to questionable results, such as Diana = Artemis.

@ Open Access. © 2021 Philipp Roelli, published by De Gruyter. This work is licensed under the
Creative Commons Attribution 4.0 International License.
https://doi.org/10.1515/9783110745832-004
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Greek words to exactly one Latin equivalent in each case.> The corresponding
Greek and Latin words will therefore be studied together in this chapter. Several
circles of key terms around the concept ‘science’ may be distinguished. The
broader ones are only hinted at; this chapter focuses on near-synonyms of &mt-
otnun/scientia. Antonymic terms will not be considered, except in passing if they
help determine the exact meaning of the positive terms. The approach here will
try to remain descriptive and, as far as possible, to understand the web of mean-
ing among the words in question independently of their diachronic development;
the latter is of course undeniable and will be treated in part 2 of the book. The fo-
cus here will be on the meanings these key terms acquire in classical times: for
Greek its classical age around the fourth century BC, and for Latin the two centu-
ries around the birth of Christ. Some remarks on later use, especially at the late
mediaeval universities, are interspersed.*

The history of philosophical and scientific Latin (and Greek) terminology
has been studied occasionally since the Renaissance, especially by some of the
reference-work authors encountered above: Rudolph Goclenius’ Lexicon philoso-
phicum (1613), Etienne Chauvin’s Lexicon rationale (1692), or Plexiacus’ Lexicon
philosophicum (1716).> Beyond the linguistic medium of Latin, Eucken’s funda-
mental, although in its conclusions sometimes rather sweeping, Geschichte der
philosophischen Terminologie (1879) and Snell’s (1924) dissertation on the Greek
terminology of knowledge provide information for the present chapter.

We begin by returning to the verbs that denote knowledge in the classical ton-
gues. There are, in the main, three in each language: émiotapat, 0ida, ytyvwokw;®
scio, sapio, (cog)nosco — they tend to correspond to one another in that order. The
words had in classical times largely become synonyms, although in some authors
(such as Aristotle, as pointed out above) £émiotopat tends to denote more certain,
‘scientific’ kinds of knowing. The character of the perfective oi8a is a comprehen-
sive ‘having seen and grasped something’. The missing present and aorist forms
for it are usually supplied from ytyvwoxw. The aorist that corresponds to this per-
fective form (idetv) still means ‘to see’, and Plato’s ‘idea’ (both id¢a and 87l(30§) is
derived from this same root. The Latin verb scio may be related to scindo (‘cleave’)

3 The later use of some of these words among Latin translators can be seen in Roelli (2014a: 950—
953) and in more detail online at http://mlat.uzh.ch/MLS/texts/technica.html.

4 This setting sees important change and is well documented by Teeuwen’s (2003) encyclopaedic
work.

5 On some of these lexicons, see Canone (1997).

6 yvwpilw could be added as a verb for ‘become acquainted with’, but it is often hardly distin-
guishable from mere ‘to know’. Metaphysica Al, 981a, where Aristotle uses it as a synonym for
oida, is quoted below.
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and thus etymologically mean something like ‘to distinguish’,” while sapio pri-
marily meant ‘to taste’. Cognosco stems from the same Indo-European root for ‘to
know’ (*genhs) as ytyvwokw, with a preverb con-. For all these verbs it is possible
to form nominal abstract terms: émotrun, €idnolg and iotopia, yvotg; similarly
in Latin: scientia, sapientia, cognitio and (rare) gnaritas.8 The nuances, however,
differ to some extent: sapientia usually translates co@ia (which lacks a corre-
sponding primary verb in Greek), while yv@oig has a tendency toward mystical
knowledge, which cognitio lacks. This latter word stays close to the general mean-
ing of scientia, mainly adding to it an inchoative character, thus tending toward
‘getting to know, realising, becoming acquainted, cognisance’.

It has been shown that a concept of ‘science’ is only emerging in Greek Anti-
quity, but even for Hellenistic times D’Ooge can still claim (1926: 16) that texvn,
npaypateia,” péBodog, and EmoTrun ‘were used in about the same sense, as “a
system or body of rules and principles” of any art’. Among the Latin terms — espe-
cially scientia, ars, disciplina, doctrina — a similar situation can be observed (e.g.
Teeuwen 2003: 358-360). At a closer look, however, differences do appear,
although the usage can vary between authors, schools, and periods; for instance,
Téyvn is used by the Hippocratic authors in the way Aristotle would use émotrun.
Some such near-synonyms will be discussed in more detail in what follows. The
closest semantic field consists of terms that can denote scientific activity or the ac-
quisition of scientific knowledge, besides the pair émotrun-scientia, which was
considered above.

padnpa, padnoig — disciplina

§3 The rather broad Latin term disciplina™® (‘branch of learning; instruction; (mili-
tary) discipline’) often corresponds to what we would call ‘science’ in Latin Anti-
quity. Etymologically, it corresponds best to pédnpa (often plural), as it was felt to
belong to disco (cf. the Isidore quotation at the end of this section). MaOnpa is an-

7 See de Vaan (s.v. scio), and LIV under v*sekH: ‘abtrennen: 1. schneiden, 2. unterscheiden’ (‘se-
ver: (i) cut, (ii) discern’).

8 Among antique authors gnaritas is used only a few times, by Sallust and Ammianus Marcelli-
nus, apparently always in conjunction with locorum.

9 This word is sometimes used to denote a philosophical system or a ‘systematic or scientific his-
torical treatise’, but more often the word means in general any ‘prosecution of business, diligent
study’ (LSJ, s.v.), and it is not considered further here.

10 Probably from*dis-capio (‘take up mentally’), leading to discipulus, thence disciplina, with
probable semantic influence from disco (see Walde & Hofmann, s.v. disco).
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other word apparently not found in Ionic but frequent in Attic,! whereas the more
active, subjective form of acquiring ‘learning’ is called pdOnotg, also in Ionic
authors. As the object of learning, pd6npa can correspond to Latin disciplina or
doctrina (on which see §8). However, in Latin disciplina often designates the var-
ious fields of scientiae and artes, while péddnpa develops from ‘learning’ in general
more and more toward mathematical learning. The Pythagorean Archytas (d. ca.
350 BC) already used it to denote something like ‘exact, mathematical science’
(D14 LM = B1 DK):

KoA@G ot SokoDVTL Tol Tepl T& paBrpATA Stayv@var kol 0BV dtomov 6pedg ahTovg oid
€VTL, TiEpL EKAOTOV BeWpPELV. TiEpL YOp TEG TWV AWV PUOL0G KaADG Slayvovteg Epelov kai
TIEPL TV KATX PEPOC, OL& EvTL, BPpeadat. Tepl Te B THS TV EOTPWVY TaYUTETOS Kat EMTOAGY
Kal Suoiwv mapedwkav apiv Sidyvwotv kai mept yopeTpiog kai dplOp@v Kai ovy fxiota mept
HWOIKEG. TabTa yap Ta padrpuota SokobvTl AUev G8eA@Ea.

‘It seems to me that those studying the pabripata discern well, and it is by no means strange
that they are able to think correctly about each thing. For as they discerned the nature of
everything well, they will also understand how its parts are. They handed down to us clear
insight about the speed of the heavenly bodies and their rising and setting, equally about
geometry, numbers, and not least about music. For these pabnpata seem to be siblings of
one another.’

So the mathematical sciences that will become the quadrivium (geometry, arith-
metic, astronomy, music) are here already seen in close kinship and called T&
pobnpata. In Aristotle poBrpata is exclusively used for mathematical learning,
alongside pabnpotkn (sc. émotun, as in Hero [?], Definitiones 138.4, ed. Hei-
berg, p. 162). This ‘mathematics’ usually also contains the other mathematical dis-
ciplines such as optics, acoustics, statics, and astronomy (and with it astrology).
Aulus Gellius writes that (Noctes atticae 1.9.6, ed. Marache, vol. 1, p. 39)

geometriam, gnomonicam, musicam ceterasque item disciplinas altiores pafnuara veteres
Graeci appellabant.

‘the older Greeks called geometry, the art of making sundials, music, and the other similar
higher disciplines pofnpota’.

The Greek word is also used in Latin (incidentally hinting that disciplina was not
felt to be close enough to convey the meaning of podrjpatoa) for ‘mathematics’. An
exception is found again in Aulus Gellius (XIV.3.5-6, vol. 3, p. 134), who indeed
translated podnpata with mere disciplinae.

11 Like émotun (see above). See Snell (1924: 86, and 72-81 on pddnua).
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From Roman times onward, mathematica can as totum pro parte also denote
‘astrology’, for example in Suetonius.” In legal terminology, this meaning can
still be found in the Codex Iustinianus in a decree of the year 294:"

Artem geometriae discere atque exerceri publice intersit. Ars autem mathematica damnabilis
interdicta est.

‘To teach or to practise the art of geometria is to be of public interest. The damnable “math-
ematical” art, however, is forbidden.’

Later, a poem by Bernardus Silvestris (fl. 1147) asserting freedom from astrologi-
cal fatalism is called Mathematicus.'* Hugh of St Victor even uses mathematica in
the sense of ‘magic arts’ in general (besides using the same word for the quadri-
vium in its entirety):"

Mathematica dividitur in tres species: in aruspicinam, in augurium, in horoscopicam.
‘Mathematica is divided into three species: inspection of victims, augury, horoscope cast-
ing.’

The more usual, narrow, use of the term as we find it today in English is defined
by Johann Christoph Heilbronner (1706-1747) in his Historia matheseos (p. 1)
thus:'°

Mathesis est scientia, omnia, quae numero gaudentur, dimetiendi.
‘Mathesis is the science of measuring everything that admits of number.’

In this narrow sense of ‘mathematics’, we see that the Greek term has not found a
translation in Latin or the modern vernaculars but is used tel quel, both as mathe-
matica and mathesis. Most modern European vernaculars use the Greek word
when they speak of ‘mathematics’. Exceptions are Dutch wiskunde (literally ‘study
of knowing’) and Icelandic staerdfraedi (literally ‘study of quantity’), which use ty-
pically Germanic compounds.

12 Tiberius 69, Nero 40, ed. Ailloud, vol. 2, pp. 54, 187.

13 C9.18.2, ed. Kriiger & Mommsen: De maleficiis et mathematicis et ceteris similibus (‘On sorcery
and “mathematics” and other similar arts’). The background is that the emperors were under-
standably particularly unhappy with astrologers predicting their death date.

14 It is based on a Pseudo-Quintilian declamation from which Bernardus will have taken this
usage. Much later, Gian Vittorio Rossi, Eudemia VIIL.20, ed. Nelson, p. 398, still uses mathemati-
cus in this sense.

15 Didascalicon 6, appendix C, ed. Offergeld, pp. 410-412. The authenticity of this appendix is
unclear (p. 403).

16 Heilbronner Historia matheseos, p. 13, also points out the various uses mentioned above.
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As has already been mentioned, the word disciplina has a broad spectrum of
meaning; it can also translate mouSeio’” or be synonymous with eruditio.'® The
loanword ‘discipline’ is still used today in rather different meanings: from naudeia
to ‘branch of a science’. In Antiquity disciplina often means ‘(one specific branch
of) science’, and indeed not only or not even usually only the mathematical
sciences.” In fact, the word can translate ¢motrun, especially in Platonic con-
texts.” Calcidius® translates émotriun once as scientia and once as disciplina in
his translation of the Timaeus; on the other hand, he also once translates paOnpa
as scientia. As Lewis & Short (s.v.) put it, disciplina can be ‘all that is taught in the
way of instruction, whether with reference to single circumstances of life, or to
science, art, morals, politics, etc.’. Teachability and a systematic nature are thus
central for disciplina; so, Cicero’s contemporary Aulus Caecina Severus spoke in
his (lost) work on divination of the etrusca disciplina. His aim will have been to re-
concile Etruscan lore with the Stoic ‘scientific’ worldview that was current at the
time.* Vitruvius (I.1.12) speaks of the unity of all disciplinae (quoted in chap. 4
§5 below).

In Latin Antiquity, philosophia itself is also a disciplina, indeed the ‘royal’ one
(disciplina regalis) for Apuleius (Florida 7, ed. Vallette, p. 134); or, conversely, all
branches of science and learning can be disciplinae of philosophia.” Indeed, Apu-
leius seems to use ars, disciplina, and doctrina as synonyms (Bovey 2003: 73), as
does Augustine (with the addition of scientia; 76). Bovey comes to the conclusion
that these Latin words started out more or less synonymous and it was only in
Late Antiquity that some writers tried to distinguish nuances in them. Given their
mostly obvious link to existing Greek terminology, this looks like an oversimplifi-
cation, at least where authors aware of these Greek nuances are concerned. None-
theless, it seems that in Latin Antiquity scientia and disciplina can both be used to

17 e.g. Augustine, Enarrationes in Psalmos Ps 118, sermo 17.2, ed. Dekkers & Fraipont, vol. 3,
p. 1719: [...] disciplinam quam Graeci appellant noubeiav (‘[...] disciplina, which the Greeks call tat-
Seia’).

18 e.g. Rufinus, Basilii homilia 5.5, ed. Lo Cicero, p. 88: Disciplina vel eruditio est institutio quae-
dam cum labore adhibita animae (‘Disciplina, or eruditio, is a certain institution applying labour to
the soul’).

19 On this term’s broad spectrum of meanings, see Mauch (1941) and also Hadot (1984: 90 and
passim).

20 e.g. Apuleius, De Platone et eius dogmate 11.9, ed. Beaujeu, p. 86, or Ps-Augustine, Categoriae
11.95, ed. in Aristoteles Latinus 1.1-5, p. 154.

21 According to the word index of Waszink’s edition, where loci can be found.

22 Some fragments are preserved by Seneca in his Naturales quaestiones 11.31-49, ed. Hine,
pp. 88-97 (on lightning).

23 e.g. Cicero, Lucullus 3.7, ed. Plasberg, p. 29.
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denote ‘science’, often being more or less synonymous, with the difference that
scientia also has the wider meaning of ‘knowledge’ (as seen in chap. 2 §5 above)
and disciplina a connotation of various branches of learning. Isidore (Etymologiae
1.1.1-3, ed. Lindsay) puts it thus:**

De disciplina et arte. Disciplina a discendo nomen accepit: unde et scientia dici potest. Nam
scire dictum a discere, quia nemo nostrum scit, nisi qui discit. Aliter dicta disciplina, quia dis-
citur plena. Ars vero dicta est, quod artis praeceptis regulisque consistat. Alii dicunt a Graecis
hoc tractum esse vocabulum &mo trj apetr, id est a virtute, quam scientiam vocaverunt. Inter
artem et disciplinam Plato et Aristoteles hanc differentiam esse voluerunt, dicentes artem esse
in his quae se et aliter habere possunt; disciplina vero est, quae de his agit quae aliter evenire
non possunt. Nam quando veris disputationibus aliquid disseritur, disciplina erit: quando ali-
quid verisimile atque opinabile tractatur, nomen artis habebit.

‘On disciplina and ars. Disciplina comes from disco [to learn], whence it can also be called
certain knowledge [sciential, as “to know” [scio] comes from “to learn” [disco], because none
of us knows unless he learns [disco]. In another manner, disciplina is said because it is
learned [disco] fully [plenus]. In fact, ars is called so because it consists of strict [artus] pre-
cepts and rules. Others say that it is derived from the Greek word &petr, that is, from the
“virtue” called certain knowledge [scientia]. Between ars and disciplina Plato and Aristotle
would posit the distinction that ars is about things that can also be different, but disciplina
is about things that cannot turn out differently. So, when something is studied using true ar-
guments it will be a disciplina, when it is treated in a manner [only] resembling truth and
open to opinion, it will have the name ars.’

Thus, Isidore (or his source) is clearly taking disciplina to be the Roman transla-
tion of émoTtripn in this quotation and scientia as a synonym for it. This approach
is common; the medical writer Ps-Soranus (Late Antiquity), for instance, writes si-
milarly (Quaestiones medicinales, ed. Fischer, p. 33):

Quid est disciplina? disciplina est scientia immutabilis cum ratione.
‘What is disciplina? Disciplina is immutable knowledge based on reason.’

As mentioned above, only in the twelfth century is scientia finally preferred (over
disciplina) as the standard Latin term for ‘science’. This will be pursued below
(chap. 10 §6).

TéXVN - ars
84 The pair of terms téyvn and ars correspond much more closely to one another
than pdOnua and disciplina. According to TLL (s.v.), ars was a

24 See the discussion of this passage in Hadot (1984: 207-208).
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vox rara apud priscos, dein per totam viguit latinitatem. notionem primitivam in prosam indu-
xere Sall. Liv. Tac. potissimum.

‘rare word among the old writers; thereafter it becomes common throughout all of Latinity.
Its basic notion was mostly introduced to prose writing by Sallust, Livy, Tacitus.’

Among the old writers who do use the word quite often is Plautus, where it tends
to mean a ‘gute od. schlechte Eigenschaft, Gewohnheit, Handlungsweise, Tugend
od. Untugend, Laster’ (‘good or bad quality, habit, conduct, virtue or lack thereof,
vice’; Georges, s.v. ars),” a usage that led later authors to an etymologia from
dpetn = virtus.”® From the Auctor ad Herennium and Cicero onward, the word is
usually very similar in meaning to téyvn. Our ‘art’ is, of course, derived from ars,
but both the Greek and the Latin words had no connotation of virtuosity, unlike
the English ‘art’ or German Kunst.”” Generally, Téxvn/ars is understood as a more
practical, and €moTtriun/scientia as a more theoretical ‘science’, but this was not
the case from the beginning. The word téyvn® is related to TékTwv (‘carpenter;
craftsman’) in general, but also Tiktw (‘bring into the world, engender’, esp. chil-
dren) and to Sanskrit vtaks (‘fashion, form, invent’);?® these words have a definite
practical connotation in common. The basic meaning of teéxvn is ‘art, skill, cun-
ning of hand’.>® Nonetheless, the Hippocratic writers use téxvn for their medical
‘art’, although they certainly mean to emphasise its factual and often theoretical,
thus scientific character. Snell (1924: 85) relates this to their Ionic dialect, which
may have lacked the word émotrun.>' They often contrast it to TOxn (‘random-
ness’), with which it alliterates conveniently. The understanding of téxvn in the
Hippocratic treatise De arte is apparent in the very first sentence (1.1, ed. Jouanna
et al., p. 224):

25 But the later meaning close to disciplina can already be found too; e.g. Miles gloriosus 2.2, line
32, ed. Lindsay, vol. 2. The ars parasitica in Captivi 3.1, line 9, vol. 1, illustrates the transition be-
tween the two meanings well; see Lodge (s.v. ars).

26 e.g. Isidore, just quoted.

27 This difference is explored by Heidegger’s (1977) study of the Kunstwerk.

28 Lobl (1977-2008) has collected many passages containing the term téyvn, from Homer to Aris-
totle.

29 Thus Mayrhofer (1956-1980: 1:468). The ¥ is regular: téxvn < *teks-na.

30 Heidegger (1979: 203) translates as ‘Sichauskennen in etwas’.

31 Snell (1924) found only one occurrence of the word émotrun in Ionic: Democritus D385 LM =
B181 DK, where it seems to be used as a near-synonym of ovveolg (‘sagacity, intelligence, knowl-
edge, insight’), another word that is occasionally used to denote branches of science, once in Aris-
totle, Politica 1X.8, 1342h8, speaking about the ‘science’ of music.
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Eioiv Twveg ol téxvnv memoinvtat 1O TaG TEXVAG ioXPOEMELV, WG HEV olovTal o) ToDTo Sia-
Tpnocduevol 8 &ym Aéyw,*? dAN’ ioToping olkeing £midel&v molevpevol.

‘There are some who have made it an art to vilify the arts, but they do not intend to accom-
plish what I say, they do it in order to demonstrate their own erudition [ioTopin].’

Thus, it seems that for this author a téyvn is characterised by determined, goal-
directed, methodical action, the aim in this case being to vilify the arts, especially
medicine. Similarly, Plato (Theaetetus 198a) seems to understand €motiun as
‘knowledge, understanding’ in general, but Téxvn as a rule-based ‘scientific disci-
pline’:

TQ. GpOUNTIKNV PEV YOP AEYELG TEXVNV;

OEAL Nai.

2Q. Tavtnyv 87 UGAaBe Bripav EMOTNHOVY APTIOL TE KAl TIEPLTTOD TAVTOG.

‘SOCRATES: Do you call arithmetic an art?

THEAETETUS: Yes.

SOCRATES: Understand it fully as chasing after (scientific) knowledge of even and odd
[numbers].’

In Gorgias (465a) Plato distinguishes téxvn (‘art, craft’) from éumnepia (‘practice,
craft without understanding’; as Plato says, oUk £xet AGyov o08éva, ‘it has no ra-
tional understanding’) — a distinction that often recurs in later writers. Already in
Plato, t€xvn can also denote a technical treatise (e.g. Phaedrus 271c). For Aristo-
tle, Téxvn and émotrpn are often synonymous (e.g. Metaphysica Al, 981a2),>* but
in some passages he stresses that the former is more practical, as in Metaphysica
N9, 1075a1-3, where the téxvau are defined as mointikai. Aristotle provides a more
detailed differentiation of émotiun and téxvn in Ethica Nicomachea (V1.3-4,
1139b15-1140a23):

£oTw 87 oig GANOevEL 1 PuxT TG KaTapdval f| ro@dvat, TEVTE TOV GpIOpdV: Tabta 8 éoTi
TEXVN, ETUOTAUN, PPOVNOLG, coia, VoG UoARYeL yap kol 8OEn vBéxeTat Sloanpevdeabdal.
[...] €8 dvaykng Gpa 0Tl TO EmOTNTOV. Giblov Gpar T& Yap EE Gvaykng Ovta amAdg mavTa Gi-
8o, T 8 Gidiax dyévnTa ko dpBapTa. £t Si8akTH draca EmoTApN Sokel eivat, Kol TO EmoTh-
TOV HABNTOV. £K POYIVWOKOEVWY 8¢ Ttdioa SI8aoKoALa, [...]. f HEV oV Téxvn, Momep sipnTat,
££1G TIG peTa Adyou GAnBolg o Tk €0Twv, 1 & dteyvia TovvavTiov peTd Adyou Pevdoig
mion Tk ££LG, Tepl TO £vBeyOpevov GAAWG ExeLv.

32 Emendation by Gomperz; most manuscripts have ot Toito Stampnoodpevol, ovy 6 éyw Agyw.

33 kai Sokel oxeBov EmoTAun Kol TéXVY GOV eivan kai umelpia, dmoPaivet 8 émotun Kol
TEXVN Bl TG éumelpiag Toig dvBpwrolg (‘And it seems that experience is nearly the same as
science or art, but science and art reach man through experience’).
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‘There will be five means by which the soul can possess truth by affirming or denying; they
are practical art, scientific knowledge, practical wisdom, philosophical wisdom, intuitive in-
tellect; for suspicion and opinion can also be wrong. [...] Therefore, the scientifically know-
able is of necessity. Thus also eternal; for all things that are of necessity in an unqualified
way are eternal. Eternal things are uncreated and imperishable. Again, every science is
thought to be teachable, and the scientifically knowable learnable. All teaching comes from
what is previously known, [...] art, therefore, as has been said, is a productive state with true
reasoning, lack of art contrariwise is a productive state with false reasoning about matters
that can also be different.’

Several characteristics of science (¢motrun) are named here that we would still
agree with today: it is teachable, it seeks certainty, and it takes what is already
known as its point of departure. On the other hand, the objects of teyvn are things
to be made or constructed; t€xvn is the means to rationally make or produce
them, so approaching our ‘technology’. Thus, with Aristotle the distinction be-
tween scientia and ars that was to become standard in Greek and in Latin is
reached. For him, something may happen naturally, by chance, or by art.>* The
artist (artifex) usually strives to produce a work (épyov, opus), again like our ‘tech-
nology’ and unlike our ‘science’. This connotation continues into early modern
times: a healthy patient in the ars medica, the ‘stone’ in the ars alchemica, or a
‘work’ may be a piece of art — it would seem that our modern concept of art is de-
rived from this emphasis on the ‘work’. This connotation is absent from scientia,
whose aim is pure knowledge for its own sake. But ars is not the blind fashioning
of a work; it proceeds with A6yog (Aristotle, De partibus animalium 1.1.16, 640a31—
32):

‘H 8¢ téyvn Adyog Tob €pyou 6 dvev ThG DANG £oTiv.
‘But art is a conception [A6yog] of the work before it is put into matter.’

In the wake of Aristotle, Lausberg (1990: 26) can present the following definition:

34 Lausberg: ‘Ein geordneter, auf Vollkommenheit zielender Vorgang kann von Natur aus
(pVoel = naturd) vor sich gehen, also dem natiirlichen Geschehensablauf entsprechen (z.B. das
Wachsen eines Baumes). Entspricht er nicht dem natiirlichen Geschehensablauf, so kann er
durch Zufall (toxn = casu) oder durch eine von einem verniinftigen Wesen (Mensch) planvoll ins
Werk gesetzte Handlung (téxvn = arte) zustandekommen’ (‘An orderly process aiming at perfec-
tion can happen by nature (@UoeL = naturd); thus, it can correspond to the natural course of
events (e.g. the growing of a tree). If it does not correspond to the natural course of events, it can
come about by chance (tOxn = casu) or by an action planned by a reasonable being (man) (téxvn
= arte)’; 1990: 25).
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Demnach ist eine ars (téxvn) ein System aus der Erfahrung (éumeipia) gewonnener, aber
nachtraglich logisch durchdachter, lehrhafter Regeln zur richtigen Durchfiihrung einer auf
Vollkommenbheit zielenden, beliebig wiederholbaren Handlung, die nicht zum naturnotwen-
digen Geschehensablauf geh6rt und nicht dem Zufall iiberlassen werden soll.

‘Thus, an ars (t€xvn) is a system of instructive rules, derived from experience (éunelpia) but
subsequently logically elaborated for the correct execution of an action aiming at perfection
and repeatable at will, one that does not belong to the natural course of events and that
should not be left to chance.’

Later on, however, and possibly as a consequence of Aristotle’s usage, the word
T€xvn/ars often also implies a craft of a practical, economically interesting kind,
as can for instance be seen in the later Roman Empire in Philostratus (after AD
217), where the philosopher and sage Apollonius of Tyana, while arguing before
Domitian’s court in his defence against the charge of wizardry, stresses that his
art does not earn him money (Vita Apollonii VIIL.7, ed. Mumprecht, pp. 862-864):

TéxvaL 6mooatl kat’ GvBpwnovg eioi, TpdtTovot pev GAAo GAAN, mdoal & UmEp XprpdTwy, ol
HEV opKp®Y, ai 8’ o peydhwy, ai 8’ &g’ v BpéovTat, kai oy ai Bavavcol pévov, G kol
TV GAMWV TExVDV soai Te Opoiwg kal VOoooL ATV GANBoDS PhocoPiag.

‘All the arts that can be found among men somehow or other producing something do it for
money — some for little, some for much, some offer a livelihood, not only the manual ones
but also the erudite and nearly erudite ones [Undoopog] of the other arts — except true philo-

sophy.”®

In order to de-emphasise this mercantile aspect, the term ‘Liberal Arts’ (¢AevBépiot
Téxval, artes liberales) came into use.® Such Liberal Arts are often opposed
to artes mechanicae (for practical, mechanical crafts involving the earning of
money). The difference between scientia and ars seems to get further weakened in
Late Antiquity.”” In the Middle Ages these liberal, disinterested, arts become
nearly synonymous with scientia/disciplina, especially for the mathematical artes

35 The sentence is complicated; the word Umdoo@og is a hapax. The distinction is between handi-
crafts on the one hand and the Liberal Arts on the other. Of the latter the text mentions later poet-
1y, music, astronomy, the arts of sophists and rhetors, whereas the Unéco@ol Téxvat include prac-
tical but not ‘vile’ occupations, such as painting, sculpture, navigation, agriculture.

36 See Hadot (1984); chap. 8 below.

37 See Meifiner: ‘Die Unterscheidung zwischen technischen (Mechanik, Medizin) und theore-
tischen Wissenschaften, die die Wissenschaftgeschichte der klassischen und hellenistischen Zeit
prégte, relativiert sich in der Spétantike’ (‘The distinction between technical (mechanics, medi-
cine) and theoretical sciences, which characterised the history of science in the classical and Hel-
lenistic periods, is relativised in Late Antiquity’; 1999: 340). But we have seen that this difference
was not so clear-cut in classical times either, especially in Aristotle.
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liberales (quadrivium), which have never been concerned with an opus. In gener-
al, the relationship between ars and scientia continues to vary between authors,
but on the whole ars remains the more practical and thus less esteemed endea-
vour, one that may lead the way for practical concerns,® while scientia remains
more based on Bswpia/contemplatio, disinterested study.

Some later attempts at definition will now be examined. The late antique
grammarian Audax writes with the grammatical art in mind (Excerpta de Scauro et
Palladio, ed. Keil, vol. 7, p. 320):

Ars quid est? Rei cuiusque scientia ad utilitatem delectationemque tendentis usu uel ratione
comprehensa.

‘What is art? The acquisition of certain knowledge about something which has aims of use-
fulness and enjoyment, a practical and a rational aspect being included.’

A probably somewhat later grammar, the Victorini sive Palaemonis ars (ed. Keil,
vol. 6, p. 187), understands ars in a wider context: for this author, ars involves ac-
tivities purely of the mind (roughly ‘sciences’), purely of the body (‘gymnastics’),
or of both (‘applied sciences’):

Ars quid est? Vnius cuiusque rei scientia.>® Artium genera quot sunt? Tria. Quae? Sunt quae-
dam animi tantum, quaedam corporis, quaedam animi et corporis. Quae sunt animi tantum?
Hae sunt, poetice, musice, astrologice, grammatice, rhetorice, iuris scientia, philosophia. Quae
sunt corporis? Iaculatio, saltus, uelocitas, oneris gestamen. Quae sunt animi et corporis? Ruris
cultus, palaestra, medicina, unyavik1j, TEKTOVIKT].

‘What is art? The acquisition of knowledge [scientia] about anything. How many kinds [gen-
era] of arts are there? Three. Which ones? Some are of the mind only, some of the body, some
of the mind and the body. Which ones are only of the mind? Those are the sciences of poe-
tics, music, astrology/astronomy, grammat, rhetoric, law, and philosophy.“® Which ones are
of the body? Throwing, jumping, swiftness, carrying of burdens. Which ones are of mind and
body? Agriculture, wrestling, medicine, mechanics, carpentry.’

Our conclusions about the relationship between scientia and ars are explicitly
voiced in a later mediaeval author, a Ps-Bede whose floruit is unclear, comment-
ing on the Ethica Nicomachea passage quoted above. Unfortunately, many of the
spurious works of Bede have hardly been studied, and it is often impossible even

38 See Meifiner, who speaks of ‘handlungsleitendes Wissen’ (‘action-guiding knowledge’; 1999:
11).

39 For this definition, cf. Cassiodorus, Institutiones II, praef. 4, ed. Mynors, p. 91.

40 Their number is seven, as in the later usual group of Liberal Arts, but they differ greatly; see
chap. 8 below. It is interesting to note that these ‘sciences’ and philosophy are all artes for this
author.
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to tell what century they belong to. The text shows Aristotelian usage of scientia in
many definitions (PL 90.968C): !

Ars et scientia distinguuntur (VI Ethic.): Debet intelligi capiendo scientiam stricte solum pro
habitu speculativo, et etiam capiendo artem stricte solum pro habitu practico. Sed capiendo
aeque communiter tam pro habitu practico quam speculativo, tunc non distinguuntur.

‘Art and science are distinguished (Ethica Nicomachea VI): strictly speaking, science must
only be understood if there is a theoretical character, and similarly art strictly only in case
there is a practical one. But seizing upon equally the practical and the speculative character,
they are not distinguished.’

This distinction between émotun and t€xvn is already translated more loosely,
but tellingly, by Vitruvius,* where the former corresponds to ratiocinatio and the
latter to opus, in other words again respectively to theoretical understanding and
to practical science producing a ‘work’. There are also other nuances of differ-
ence: thus, according to Menuet-Guilbaud (1994: 84) for Cicero ars — among other
meanings — means a ‘science particuliére’ (‘particular science’), whereas discipli-
na means the ‘contenu d’un enseignement, matiére enseignée’ (‘the content of
teaching, taught subject-matter’). The latter is the more specialised term for Cicero
(88).

What is common to all of these ways of understanding t€xvn/ars is the practi-
cal character of producing a work, except for the Liberal Arts. The terms can be
seen as another ancestor of our ‘science’: in the Middle Ages, artes (liberales) are
often close to our ‘science’, but in the Scientific Revolution (see chap. 13 below) of
early modern times, which emphasises the importance of empiricism and experi-
menting — things that would traditionally be at best marginal for scientia but per-
tain to the more intellectual artes — the differences are further blurred. Only in
post-Latin times have the terms ‘science’ and ‘art’ parted ways quite neatly.

In part 2 of this book, it will become clear that in Roman and early mediaeval
times ‘science’ was largely seen as part of the general, higher education of free
men, not specialist work, so the sciences are often called artes liberales, but also
litterae or more clearly disciplinae litterarum. These ‘letters’ already contained
more than literature for Cicero, who uses combinations such as litterarum scien-
tia, litterarum cognitio, or nescire litteras (meaning ‘to be without a liberal educa-

41 No information about this certainly late florilegium (twelfth or thirteenth century?) can be
found in Jones (1939) or in the online ALCUIN portal at the University of Regensburg (https://
www-app.uni-regenshurg.de/Fakultaeten/PKGG/Philosophie/Gesch_Phil/alcuin/work.php?
id=20655). The Aristotelian passage intended may be Ethica Nicomachea X.10, 1180b13-23.

42 De architectura 1.1.15, ed. Fensterbusch, p. 32.
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tion’ and contrasting with scire litteras).”®> Cicero’s terms studium litterarum and

scientia litterarum remain common throughout the Middle Ages.

ioTopia - historia

§5 This is a typically Ionian term (in the form iotopin) and thus contrasts with the
Attic émoTripn. As mentioned above, it derives from the root of oida (Fi8), which is
the same root present in German wissen (‘to know’) and Latin video (‘to see’). A no-
men agentis (oTwp exists already in Homer in the juridical context of ‘(eye-)witness’.
From this a verb iotopéw, first and profusely attested in Herodotus, is formed, ori-
ginally as ‘to be an eye-witness’;** ioTopia is thus the researching of an event
through eye-witnesses. The word was also used in some contexts by Aristotle (some
twenty-eight times), especially for mostly descriptive scientific activities, for which
he often uses io‘ropia,45 most prominently in the title of his Historia animalium. The
interpretatio romana will find no suitable Roman word to translate this Ionian con-
cept (just as English has not), and merely transliterates it as historia.*® There was a
similarly formed word in Latin, speculatio, also from a verb meaning ‘to spot’ or ‘to
see’ like 07180(, but this word had already become the usual Latin term for Bewpia.
Apparently, the word ioTopin could in early times stand for ‘science’ in general. We
read in Iamblichus (De vita Pythagorica 18.89, ed. Klein, p. 52):

£xahetto 8¢ 1 yewpetpia mpog Iubaydpov ioTopia.
‘Geometry was called iotopin by Pythagoras.’

But usually, iotopia/historia has — in contrast to the other words for ‘science’ — a
tendency to imply a kind of knowledge of ‘historical’ facts, that is, an emphasis on
their temporal development and, often, their uniqueness: it tends to describe
them more than to explain them from first principles.*” Both these points separate

43 Respectively: Brutus 42(153), ed. Martha, p. 53; De oratore 111.32(127), ed. Kumaniecki, p. 310;
Brutus 74(259), ed. Martha, p. 93; De finibus 11.4(12), ed. Moreschini, p. 38.

44 See Snell (1924: 63). Von Fritz translates iotopia with ‘Augenscheinnahme’ (‘visual inspec-
tion’; 1952: 202).

45 See further Floyd (1990).

46 In contrast, German has its own term Geschichte, an abstract to geschehen meaning literally
‘what has been happening’. Clearly, the term approaches ‘history’ from a rather different angle,
that of res gestae. See Grimm (s.v. ‘Geschichte’, 3b). The irregular feminine gender (nouns with the
collectivising prefix Ge- in German are otherwise neuter) is occasionally already attested in
Luther; it may well be influenced by the gender of Latin historia.

47 Schiitze (2000: 25-26) differentiates four meanings of historia — in rough paraphrase: mere de-
scription (as opposed to demonstration), a notitia particularis (as opposed to a theoria generalis),
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such knowledge from émiotApn, which is of general things that always (or ‘for the
most part’, as Aristotle cautiously tends to add) hold true.*®

In general, however, both historia and scientia can be seen as typical, roughly
contemporary discoveries of the Greeks, both meaning to get as much and as cer-
tain knowledge about something as possible.* If the difference between them is
only that historia does not use first principles and can apply to specific cases, a
wider usage of this term than our ‘history’ naturally follows. The topics can be any
singular, non-deducible cases, such as animals in Aristotle’s Historia animalium,
or even nature as a whole, as for Pliny’s Naturalis historia. Occasionally, Aristotle
uses the adverb ioTopik@g, denoting something like ‘scientifically’.” Varro was al-
ready clearly aware of this same difference when he compared invented and gram-
matically derived words (De lingua latina VIIL.1(6), ed. Goetz & Schoell, p. 126):

ad illud genus, quod prius, historia opus est: nisi discend[end]o enim aliter id non pervenit ad
nos; ad reliquum genus, quod posterius, ars: ad quam opus est paucis praeceptis quae sunt
brevia.

‘For that kind [words “invented” by impositio], historia is required, without learning them
they do not reach us; for the other kind, the second one [words derived by declinatio], ars is
required. For this work only few and short rules are required.”!

Thus, historia treats singular cases, whereas ars/disciplina/scientia is general and
rule-based; the ars alluded to here is, of course, ars grammatica. In early modern
times, the difference between apodictic Aristotelian knowledge as scientia and
more descriptive knowledge as historia will continue to be felt: botany and zoology
will still be seen as ‘natural history’, in German as Naturkunde,*? although they de-

the recounting of deeds (narratio rei gestae), and observation of facts. He follows Goclenius, Lex-
icon philosophicum (Francofurti, 1613), p. 626.

48 Aristotle also points out that the kaB0Aov is missing in ioTtdpta. Poetica 9, 1451b5-7, ed. Tardn
& Gutas, p. 179: Atd Kot PINOCOPWTEPOV Kal 0TIOVSALOTEPOV TOIN LG I0TOpiag E0TIV' I PEV Yap Tol-
notg pdAov & kaBohov, 1 8 ioTopia T& ka® Ekaotov Aéyel (‘This is why poetics is more philoso-
phical and serious than history. Poetics relates more the general, history the specific’).

49 e.g.von Fritz (1967: 5), who emphasises the critical approach in both. See also von Fritz (1952).
See chap. 24 below on whether ‘science’ is a Greek invention.

50 De generatione animalium II1.8 (757b35). LS] translate the adjective as ‘exact, precise, scienti-
fic’.

51 Thus, Varro would say that in the strife between sound-law Neogrammarians and their oppo-
nents with the slogan ‘chaque mot a son histoire’ (‘each word has its own history’) both ap-
proaches are valid depending on the word. But it seems that Varro (and other premodern authors)
rather underestimated the complexity of the rules involved.

52 Kunde from Old High German kundeo (‘witness’) denotes a rather wider form of ‘testified’
knowledge than Wissenschaft.
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velop as sciences in the modern sense of the word. The Scientific Revolution, how-
ever, will mix these two categories again by taking into account observations of
unique events (‘idiographic science’),> from which a science may progress from de-
scription to finding underlying patterns and thus become explanatory, as, for in-
stance, happened to botany and zoology with — at the latest — the advent of ev