Significance Scientific Revolution

Herbert Butterfield: "[an event] that outshines everything since the rise of Christianity and reduces the Renaissance and Reformation to the rank of mere episodes ... the real origin both of the modern world and of the modern mentality."
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little exalted, may be criticized,


but undeniably: the Scientific Revolution brought about many of the features of science today:



- in the contents of the knowledge itself



- the form of knowledge (mathematical, mechanistic)


- sources of knowledge (observation & experiment)


- practice of science, instruments, laboratories

- institutions, practitioners

Geocentric vs. Heliocentric Picture of the Universe

why revolutionary?

· one reason: removal of man from center of universe

· much more important: break with Aristotelian physics:

· distinction heaven / earth:




- different elements: ether / earth, water, air, fire


- different motion: circular / linear




- perfect / imperfect




- eternal / temporary

· explanation:




- things act according to their nature




- things move to their natural place

· Copernicus:

- did not make any new measurements



- did not offer a more accurate system



- had classical motives: preservation of pure, circular motion



- did not offer a complete alternative to Aristotelian physics

· only after Copernicus did a new physics and a new way of seeing and understanding the world emerge

1.
Mechanistic Explanations

· rose is red:
- Aristotle: because of redness quality





- new: because of interaction between rose's 






substance, light and eye

· magnet:
- Aristotle: natural tendency of iron, soul





- new: Descartes' sort of explanation

new explanations are supposed to be in terms of matter and motion (of particles)

old explanations in terms of natural tendencies, inherent qualities etc. are now deemed obscure and unintelligible
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Descartes' solar system
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Huygens' theory of light
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Harvey's model of blood circulation: the heart as pump

'force' (acting at a distance) was only introduced by Newton (and regarded as obscure)

2.
Introduction of Mathematics:
-
how instead of why
3.
Empiricism

rejection Aristotle implied, more generally, rejection of traditional sources of knowledge:

· before:
- book knowledge




- belief in superiority ancient wisdom




- task scientists:
to recover ancient thought








to comment upon it




- senses were distrusted

· now:
- rejection of 'slavish' adherence to ancients




- think for yourself




- see for yourself




(ideals, all of them problematic in practice)

· examples:




- observation: natural history collections




- use of instruments: Leeuwenhoek's microscopy




- experiments: Boyle's air-pump trials

4.
New Modes of Practice

· before: scholasticism:




- discussing and commenting upon texts




- disputation: rhetoric and logic

· now: empiricism:




- observing and experimenting




- conviction: replication and testimony

5.
New Institutions

· not lecture halls, but laboratories

· nor universities, but academies

6.
New Purposes

· not philosophy or understanding of the nature of things,

but the establishments of empirical facts and natural laws

· still religious: physico-theology

7.
New Practitioners

· not university professors or clergy,

but bourgeois citizens, gentlemen

· empiricism requires a reliable person

