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The Scientific Revolution of the
Seventeenth Century

On Yedinci Yiizyilda Bilimsel Devrim

ABSTRACT After discussing the value of scientific inquiry in response to the questioning of its va-
lidity by some contemporary historians, the author briefly reviews the history of the scientific re-
volution of the seventeenth century.
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OZET Yazar, baz1 cagdas tarihgiler tarafindan gegerliligini sorgulamaya yanit olarak bilimsel so-
rusturmanin degerini tartistiktan sonar kisaca onyedinci ytizyildaki bilimsel devrimin tarihini in-
celemektedir.
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ome contemporary historians of science have questioned the validity

of scientific knowledge for the description and understanding of rea-

lity. A few remarks underlying the importance of science and the sci-
entific method as a mean to acquire knowledge are therefore necessary
before discussing the Scientific Revolution.

A) SCIENCE

As we have mentioned before on several occasions,' in spite of the large
amount of literature on the subject and of the many differing opinions,* sci-
ence can be defined as the acquisition of knowledge by the scientific met-
hod, the latter being a tool consisting of three elements: observation,
development of a hypothesis, verification of the hypothesis by experimen-
tation.!

Until fairly recently it was universally accepted that science consisted
in a growing body of truths about nature. As a consequence, progress was
seen as characteristic of it. Although lately this idea has been challenged as
“old fashioned” and science is considered by new-wave historians to be a
“social construct,”™ anybody with scientific training and experience knows
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that the old fashioned idea is correct. Historians
with no training in science seem to confuse the af-
firmation that science consists in a growing accu-
mulation of objective knowledge (which is the
case) with the idea that the accumulation proceeds
in a straight line and is uninfluenced by social fac-
tors (which is not the case). The view that science
is totally uncontaminated by human interests and
passions is obviously extreme and naive; the oppo-
site view, however, that it is the contingent prod-
uct of social and historical forces with only a loose
and unreliable connection with external reality is
absurd.

It is evident that social factors (e.g., fashion,
customs, financial support) influence the rate of
scientific development, which therefore proceeds
very unevenly as a result of the constant discarding
and correction of old theories in the light of new
experimental evidence. Science, therefore, while in
a fluid state at any given period, it accumulates
with time a core of knowledge that can be consi-
dered as “true.””

As we have noted before," while philosophers
may doubt the reliability of sense-data, the exis-
tence of natural “truth,” and even the reality of the
universe, scientists conduct their research as if the-
re were a perfect correspondence between sense-
data and reality and assume that there is a natural
“truth” that they are striving to discover. What we
call “science,” in fact, is the ongoing process of dis-
covering such “truth.” The process brings us closer
and closer to the goal even if, it is assumed, never
quite up to it (as if it followed an asymptotic curve).
For this reason, any accepted scientific explanation
is considered a temporary hypothesis ready to be
replaced by another that is closer to the “truth.”
This, of course, constitutes what we call scientific
progress. We have also mentioned" that this is de-
fined “Whiggism”* or “Whiggish history™ by post-
modern and deconstructionist historians of
science.® For example, a historian discussing the
contributions to science of Robert Boyle states:

A discussion of how a retrieval of Boyle’s ideas
can make a contribution to today’s philosophical con-
cerns is different from such decidedly “Whiggish” prac-
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tices as claiming that Boyle’s concerns were the same as
ours or that his experimental program was successful be-
cause it was in some sense the right way in which to ini-

tiate modern science.™

It is evident that if Boyle’s “concerns” were re-
lated to the requirement that interpretation of re-
ality be based on experimental verification indeed
they were the same as ours. It is also evident that
when his experimental program was successful it
was so because he did things the right way and that
in so doing he contributed to the initiation of mo-
dern science.

Accusations of “whiggism” are usually the ma-
nifestation of an anti-science prejudice that even
accuses science of damaging the ecology:

.... science in the Western world has been char-
acterized by a theoretical confidence that has resulted in
the diminishing of alternative models of thought, and a
technological hubris that has resulted in the near devas-

tation of crucial parts of the earths delicate ecosystem. i

Ultimately, non-scientists discussing history of
science are in the same position as somebody dis-
cussing the extent and limitations of the expressi-
ve capacity of, let’s say, Sanskrit without knowing
the language. It is quite evident that they can ma-
ke contributions concerning some of aspects of sci-
ence (e.g., sociology, economics, politics) but they
do not have the competence to discuss others (e.g.,
epistemological value and capacity, progress).

The idea that science is a “social construct”
with only a loose relation with reality may be du-
e, at least in part, to the failure of our educational
system: our scientists, by and large, are ignorant
about everything outside their specialty and non-
scientists (e.g., historians) know little or nothing
about science and even less about scientific rese-
arch. As a result, most often scientists ignore his-
tory of science and historians misunderstand what
science is all about. As for philosophers of science,
they are usually not scientists and therefore have
no direct knowledge of scientific inquiry. In other
words they discuss and analyze something of
which they have fuzzy knowledge at best. The re-
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sults are not helpful in understanding science and
its history. ™"

The “truth” investigated by science is in quo-
tation marks because science is a human endeavor
and nothing human is eternal or absolute. Nevert-
heless some scientific facts are sufficiently proven
to eventually deserve the label “true.” For examp-
le, although there are unsolved astronomical prob-
lems debated among astronomers, nobody doubts
the reality of the earth revolving around the sun.
Similarly, the fact that a molecule of water is com-
posed of two atoms of hydrogen and one of oxygen
is considered certain in spite of the existence of
many theories on various chemical problems. In
medicine, although incertitude and lack of knowl-
edge abound, certain data, like the impermeability
of the interventricular septum, are to be considered
part of our definitive knowledge of anatomy. Per-
haps, to avoid philosophical complication, we sho-
uld substitute “true” with “certain” and state that
science accumulates knowledge that is to be consi-
dered certain.

B) THE SCIENTIFIC REVOLUTION

The term “revolution” in the expression “Scientific
Revolution” should be understood not as “sudden

» «

change” “or overthrow of previous beliefs” but as a
change in the approach of the study of nature that,
with its roots in previous historical periods (scien-
tia, sicut natura, non facit saltus),” reached a criti-
cal level. This resulted in an accelerated sequence
of discoveries that led to dramatic progress in the
sciences in a relatively short period, and proceeded
to the development of modern science. The period
immediately preceding the Scientific Revolution,
the period in which such roots became particularly
vigorous was the Renaissance. In other words, con-
cerning science, the term “revolution” simply me-
ans “dramatic change in the rate of acquisition of
knowledge of the external world.”

The primum movens, the cupiditas cognoscen-
di (“the longing to know”),™ relentlessly pushes
man toward the investigation of the external world
and therefore the human quest for knowledge is as
old as man. It was around the sixteenth and seven-
teenth centuries, however, that, as a result of the
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systematic application of the scientific method and
of mathematics, the rate at which such knowledge
was acquired increased dramatically *ii

This increase in scientific knowledge has been
considered a “revolution” since the eighteenth cen-
tury. In the 1720’s Bernard Le Bovier de Fontenel-
le (1657-1757), Secretary of the Academic Royale
des Sciences, underlined the importance of the de-
velopment of infinitesimal calculus by Newton, Le-
ibniz, Bernoulli, and others and called it “an epoch
of almost total revolution occurring in geometry.”
In the 1750s, Diderot and d’Alembert, the two ed-
itors of the Encyclopédie, described the revolution
in science that had been initiated in the previous
century and which they saw as continuing. ™

As is to be expected, the meaning and even the
very existence of a scientific revolution has been
contested by some historians. The following illus-
trates the point and the confusion resulting, we be-
lieve, from lack of any knowledge of science:

As our understanding of science in the sevente-
enth century has changed in recent years, so historians
have become increasingly uneasy with the very idea of
“the Scientific Revolution.” Even the legitimacy of each
word making up that phrase has been individually con-
tested. Many historians are now no longer satisfied that
there was any singular and discrete event, localized in
time and space, that can be pointed to as “the” Scientific
Revolution. Such historians now reject even the notion
that there was any single coherent cultural entity called
“science” in the seventeenth century to undergo revolu-
tionary change. There was, rather, a diverse array of cul-
tural practices aimed at understanding, explaining, and
controlling the natural world, each with different char-
acteristics and each experiencing different modes of
change. We are now much more dubious of claims that
there is anything like “a scientific method” — a coherent,
universal, and efficacious set of procedures for making
scientific knowledge — and still more skeptical of stories
that locate its origin in the seventeenth century, from
which time it has been unproblematically passed onto
us. And many historians do not now accept that the
changes wrought on scientific beliefs and practices dur-
ing the seventeenth century were as “revolutionary” as
has been widely portrayed. ™
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The “old fashion” view of the Scientific Revo-
lution and its importance is still held, however, by
some:

The Scientific Revolution is the name given by
historians of science to the period in European history
when, arguably, the conceptual, methodological and in-
stitutional foundations of modern science were first es-
tablished. The precise period in question varies from
historian to historian, but the main focus is usually held
to be the seventeenth century, with varying periods of
scene-setting in the sixteenth and consolidation in the
eighteenth. Similarly, the precise nature of the Revolu-
tion, its origins, causes, battlegrounds and results vary
markedly from author to author. Such flexibility of in-
terpretation clearly indicates that the Scientific Revolu-
tion is primarily a historian’s conceptual category. But
the fact that the notion of the Scientific Revolution is a
term of convenience for historians does not mean that it
is merely a figment of their imaginations with no basis in

historical reality.™

History consists in the record and analysis of
past events. It is obvious that it should be objective,
that is, sine ira et studio,™ but it is also obvious that
the term “objective” should be considered as mea-
ning “as objective as possible” because each histori-
an sees events through the prism of his beliefs and
background. This, however, does not mean that, for
example, the importance of the Roman Empire to
the history of the West is a “social construct” or that
Caesar, in reality, lived to a happy old age.

Whereas the natural philosophy of the Midd-
le Ages did not avail itself of mathematics and ex-
perimentation, during the Scientific Revolution
those tools became widely used in the analysis of
nature, which gave rise to what we call science.
Newton’s Principia Mathematica was, in fact, re-
garded as the model of the new mathematical ap-
proach to physics.

We have mentioned elsewhere™i that a phe-
nomenon that played a significant role in the re-
birth of objective inquiry at the end of the Middle
Ages was a weakening of religious beliefs. This sho-
uld not be interpreted as meaning that agnosticism
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or atheism became prevalent, but only that traditi-
onal religious belief were questioned with increa-
sed frequency rather than unquestionably
accepted. This phenomenon, which we have seen
developing throughout the Renaissance, continu-
ed in the seventeenth century and the Scientific

Revolution.

This way of thinking about religion did not de-
velop in a smooth, progressive way over time but
showed considerable variation in different authors
and scientists at various times. The difficulty Gali-
leo had in accepting the literal truth of the Bible
and his problems with the Church are well known.
Kepler still accepted traditional beliefs, whereas
Descartes expressed skepticism at least concerning
some (e.g., the belief in miracles), and Newton ten-
ded toward Arianism. It is to be underlined, howe-
ver, that they all professed to be Christians and
religious. Giordano Bruno, on the other hand, re-
jected traditional religious beliefs.

The weakening of religious beliefs should be
interpreted, therefore, as meaning that the absolu-
te certitude offered by religion concerning nature
and the universe was not automatically accepted
and that man started to look for explanations ba-
sed on verifiable empirical data.

Part of the Scientific Revolution consisted in
the creation of academies and scientific societies,
especially in the sixteenth, seventeenth and eighte-
enth centuries. Although few are famous (e.g., the
Accademia del Cimento, the Accademia della Crus-
ca and the Accademia dei Lincei in Italy, the Royal
Society in England, the Académie Francaise in
France), their number was very large. In Italy alo-
ne, Maylender lists well over two thousand distri-
buted in about one thousand large and small
communities.™"

The establishment of these societies was the
result of the new spirit characteristic of the Scien-
tific Revolution.®™

The content of this essay will be found in Volu-
me VII (Seventeenth Century Medicine) of: Plinio
Prioreschi, A History of Medicine, Omaha, Horatius
Press, scheduled to be published in 2011.

Turkiye Klinikleri ] Med Ethics 2009;17(1)



THE SCIENTIFIC REVOLUTION OF THE SEVENTEENTH CENTRUY

See, for example, Plinio Prioreschi, A History
of Medicine, Omaha, Horatius Press, Volume
I, Second Edition, MCMXCVI, Foreword.

See: David C. Lindberg, The Beginning of
Western Science, Chicago, The University of
Chicago Press, 1992, pp. 1-4.

In this discussion we will often use science
and scientific knowledge interchangeably.

See Plinio Prioreschi, A History of Medicine,
Omaha, Horatius Press, Volume V, Second
Edition, MMIII, General Conclusions. Also:
“The belief that science was inevitably prog-
ressive was given canonical formulation by Ge-
orge Sarton in The Study of the History of
Science, first published in 1936.... This naive
view was echoed by philosophers of science
who pointed out that consensus was possible
in science but a forlorn hope elsewhere. They
claimed this was the case because science de-
alt with matters of fact (as opposed to armcha-
ir theories) and resolved its disputes by
invoking appropriate rules of inference instead
of mere rhetoric.... The pendulum swung from
high-minded logical rigour to trendy sociologi-
cal determination. Science once the pure light
of rationality, became a garish sign that was
turned on and off by concealed pulsations in
society.” William Shea, “Dubious Revolution,”
book review of Steven Shapin’s, The Scienti-
fic Revolution, in Nature, 385, p. 312, 1997.
“....Shapin [Steven Shapin, The Scientific Re-
volution, Chicago, The University of Chicago
Press, 1996] sees science as a system of pro-
visional beliefs and not a growing body of
truths about nature.” William Shea, “Dubious
Revolution,” book review of Steven Shapin’s,
The Scientific Revolution, Nature, 385, p. 312,
1997. The postmodernists believe “that such
phenomena as science, knowledge, evidence
and truth are social constructions, in some sen-
se or other which implies that one should re-
ject the idea that scientific practices achieve an
approximate representational fit, of some sort
or other, between the content of scientific the-
ories and the world or reality”..... “the findings of
work in the sciences are determined exclusi-
vely, or in large measure, not by the “facts,” but
instead by relations of social power within the
scientific community and the broader commu-
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