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Science in the Renaifsance
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ufud;éﬁrénf.l the cultural and intellecrual context in
which he creaced it Scientific ideas do noc occur in o vec-
uum. They are always shaped by cultural perceptions and
values, and b]- the technologies available ar che time. The
entire ¢onstellation of conceprs, values, perceprions, und
pracrices—the “scienrific paradigm” in the cerminology of
science historian Thomas Kuhn—provides che contexe chat
Is necessary for scientists to pose the grear questions, orge-
nize their subjects, and define legitimare problems and solu-
cions." All science is buile upon such an intellectual and

cultuesl foundacion,

Hence, when we recopnize ancient or medieval ideas
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reflected in Leonarde's scientific writings, this does not mean char he
was less of a sciencisr, as has sometimes been asserted. On the CONTrary:
Like every good scientist, Leonardo consuleed the traditional rexes and
wsed their conceptual framevwork as his scarting point. He then tested
the creditional ideas against his own scientific chservarions. And, in ac-
cordance with scientific method, he did noc hesicace to madify cthe old
theories when his experiments concradicred them.

THE REDISCOVERY OF THE CLASSICS

Before we examine how Leonardo developed his scisntific merhod, we
need o undersrand the principal ideas of ancient and medieval narural
philosophy, which formed the intellscral coneext within which he op-
ereced.” Only chen will we be able to truly appreciate the transforma-
 tive nature of his accomplishmenes,

The ideas of Greek philosophy and science, on which the Renais-
sance worldview wes based, were ancient knowledge, Yet for Leanardo
and his contemporaries, they were fresh and inspiring, because maost of
them had been lose for centuries. They had been rediscovered only re-
cently in the original Greek rexts and in Arabic translecions, As che
[talian humeniscs studied a wide varj;ary El_-:.‘l&sziil:gl cexes and cheir Ara-
bic elaborarions and criciques, the Renaissance redistévered che classics,
as well as the concept of cricical thinking.

During che Farly Middle Ages (sixch through tenth cenruries a.n.),
also known us the Dark Ages, Greek and Romanditersarure, philosophy,
and science were largely forgoreen in Wesceen Furdpe. Buc the ancient
texes had been preserved in the Byzantine: Empire, along with the
kenowledge of clessical Greek.* And so :]:cl'l'rﬂlian humanists repearedly
journeyed to che East, where they acquired hundreds of classicsl
menuscripts and broughr them to Florence, They also escablished a
chair of Greek ar the Studium Generale, as the Universicy of Florence
wes called, and attracred eminent Greek scholars o help them read and
interpret the ancient rexts.

In antiguiry, the Romans were in awe of Greek art, philasophy, and
science, and cheir noble families often emploved Greek incellecruals as
tutors for cheir children. Bur che Rermans chem selves hardly produced
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any original science, However, Roman architects and engineers wrote
many important treacises, and Roman scholars condensed the sciencific
legacy of Greece inro lacge encyclopedias thar were popular during the
Middle Ages and the Renaissance. These Latin texes were eagerly con-
sulted by the humanise artists and incellecouzls, and some were teans-
lated into the [talian vernacular.

In che seventh centucy, powerful Muslim armies, inspiced by the
new religion of Islam, burst forch from the Arabian peninsula and in
SUCCESSive Invasions f:ﬂnr.]uﬁlrfﬂ peoples in fhe-Middle Easc, across
Norch Africa, and in Southern Europe. As chey built their vast empire,
they not only spread lslam and che Arabic language, bur also came in
contace wich the ancigpe cexts of Greek philosophy and science in the
Byzantine libraries. The Arabs deeply sppreciered Greek ‘lezrning,
translated all the importane philosophical and sciencific works inco
Arabic, and assimilaced muoch of che science of anciquity ineo their cul-
cure. ! X

In contrast to the Romans, the Arah scholass not only assimilated
Grreek knowledge bur examined it critically and added cheir own cpm-
mentaries and innovations. Numerous editions of chese texes were
housed in huge libraries throughour the Islamic empire. In Moorish
Spain, the grear library of Cérdoba alone concained some six hundesd
thousand manuscriprs,

When the Christian armies confronced Tslam in cheir military cou-
sades, cheir spoils ofren included the works of Arb scholars. Among
the treasures lefr behind by the Moors in Toledo when chey recreared
was one of the finest Islamic libraries, flled wich precions Arabic trans-
letions of Greek sciencific and philosophbical sexcs. The occupying
forces included Christian monks, who quickly began to translace the
ancient works into Laein. A bundred years later, by the end of the
twelfth cencury, much of the Greek end Arabic philosophical and sci-
entific hericage was availzble to che Lacin Wese.

Islamic religicus leaders emphasized compassion, social justice,
atid a fair distribution of wealth, Theological speculations were seen as
being far less important and therefore discouraged.® As & resulr, Amb
schalars were free to develop philosophical and sciencific theories wich-
out fear of being censored by their religious auchoriries.

Christian medieval philosophers did nar enjoy such freedom.
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Unlike their Arab counterperes, they did nor use che ancient cexts g
the basis for their own independent research, bur instead evaluated
themn from the perspective of Chriscian theology. Indeed, most of them
were theologians, and their praceice of combining philosophy—in-
cluding natural philesophy, or science—wich rhealogy became known
as Scholasticism. While early Scholastics, led by Saint Augusrine, at-
tempted to integrate the philosophy of Plato into Christian teachings,
the height of the Schalasric cradivion was reached in che twelfth cen-
tury, when the complete writings of Ariscocle became available in
Lzcin, usually translaced from Arzbic texrs. 1o addicion, che commen-
taries on Aristorle by che geear Areb scholars Avicenna (Iba Sing) and
Averrogs (Ibn Rushd) were translared into Lacin.

The leading figure in che movement o weave the philosophy of
Aristotle into Christian ceachings was Szint Thomas Aquinas, one of
the rowering intellects of the Middle Ages. Aguinus taughe thar there
could be no conflicr berween faith and reason, because the cwe boaks
on which they were based—rhe Bible and che “book of narmire"—were
boch auchored by God. Aquinas produced a vase body of precise, de-
railed, and systemaric philosophical writings in which he integracsd
Aristorle’s encyelopedic warks and medieval Christian theology inro a
magnificent whole. :

The dark side of chis searnless fusion of science and theology was
thar any contradiction by furure scientises would necessarily have 1o be
zeen as heresy. In this way, Thomas Aquinas enshrined in his writings
the petential for conflicts becween science and religion—which indeed
grose chroe cenoaries later in Leanardo’s anaru}ﬂﬂ-ﬁﬂl research,’ resched a
dramaric climax wirh the el of Galilea, and Bav® continued o che

present day. :

THE INVENTION OF PRINTING

The sweeping intelleccuzl changes chat took place in the Renaissance
and prepared the way for the Scientific Revolurion could not have hap-
pened withour a technological breekthrough that changed cthe face of
the world—the invention of princing. This momencous advance,
which rook place around the time of Leonarde’s birth, zceuslly invelved






