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The	Scientific	Revolution	refers	to	a	period	of	time	roughly	from	1500	to	1700	which	witnessed	fundamental	transformations	in	people’s	attitudes	towards	the	natural	world.	Scientific	methodology	was	evolving	and	revolutionising,	based	on	the	principle	that	progression	in	science	would	improve	our	understanding	of	the	world.	The	period	marked	a
watershed	moment	and	would	become	a	precursor	to	modern	science	as	we	know	it	today.	In	1727	Isaac	Newton,	one	of	the	key	figures	in	the	development	of	scientific	methodology	and	experimentation,	passed	away.	Over	the	previous	200	years,	European	thinking	had	evolved	not	only	in	science,	but	also	in	politics,	philosophy,	religion	and	the	art	of
communication.	The	Age	of	Reason,	otherwise	referred	to	the	Enlightenment	was	a	movement	that	altered	people’s	attitudes	and	views	towards	a	host	of	ideas	in	politics,	science,	economics	and	society	more	generally.	This	long	process	had	begun	with	the	Polish	astronomer	Nicolas	Copernicus	who	in	1543	demonstrated	that	the	earth	was	not	the
centre	of	the	universe,	an	idea	which	had	been	imbedded	in	the	European	conscience.	Instead,	he	demonstrated	that	the	earth	revolved	around	the	sun.	Whilst	this	was	a	striking	cosmological	discovery,	in	fact	it	represented	something	much	bigger.	Copernicus’s	discovery	led	to	more	questions,	not	only	scientific	but	also	challenging	the	values	of
society	at	its	current	status	quo	as	well	as	contesting	long	held	religious	beliefs	and	teachings.	The	advances	made	by	Copernicus	in	the	field	of	astronomy	were	not	isolated	at	the	time.	In	the	same	year	as	his	publication	explaining	the	heliocentric	theory,	the	anatomist	Andreas	Vesalius	published	ground-breaking	work	on	the	circulation	of	the	blood.
This	would	mark	the	start	of	a	long	period	of	scientific	progression	across	various	fields	including	mathematics,	astronomy,	physics	and	biology,	which	continued	to	challenge	and	alter	previous	conceptions	of	the	universe	and	society	as	a	whole.	In	the	meantime,	shifting	attitudes	were	impacting	other	spheres	of	life,	including	most	pertinently	for	the
period,	religion.	Martin	Luther	and	the	Diet	of	the	Worms	was	causing	a	seismic	shift	in	the	Christian	faith,	realigning	long-held	views	about	the	Bible	and	its	interpretation.	Furthermore,	to	add	to	these	increasingly	turbulent	times	was	a	technical	revolution	which	enabled	higher	learning	and	communication	to	infiltrate	and	permeate	people	of	all
classes,	a	development	that	would	massively	benefit	the	scientific	revolution	to	come.	The	printing	press	and	its	invention	in	the	early	1400s	allowed	for	the	dissemination	of	knowledge	to	the	masses,	spreading	the	word	in	the	vernacular	and	allowing	for	the	printing	of	pamphlets,	debates,	arguments	and	posters	that	would	insight	debate	and
discussions.	This	revolutionary	period	would	involve	a	host	of	figures	from	across	the	continent,	including	many	from	the	British	Isles.	One	of	the	most	influential	figures	was	Francis	Bacon,	an	English	statesman	and	philosopher	who	developed	the	scientific	methodology	earning	him	the	title	“father	of	empiricism”.	Born	in	1561,	Bacon	was	an
important	political	figure	and	supporter	of	Elizabeth	I	and	James	I.	As	part	of	his	new	radical	approach	to	knowledge	he	proposed	a	scientific	method	that	was	based	on	observation	and	reasoning.	Thus,	hypotheses	were	to	be	proven	or	disproven	through	rigorous	experimentation.	The	old	accepted	knowledge	was	to	be	challenged	and	tested	in	order
to	increase	human	understanding	of	the	universe.	Baconian	methodology	stated	that	information	needed	to	exchanged,	that	the	state	needed	to	play	an	important	role	and	that	experimentation	was	key	to	the	expansion	of	knowledge.	As	Bacon	himself	explained,	Western	progress	was	founded	on	three	major	discoveries:	printing,	gunpowder	and	the
magnet.	Thomas	Hobbes	was	an	acquaintance	of	Bacon	and	held	a	view	which	was	startlingly	new	in	its	approach.	He	proposed	using	advancements	in	science	to	overcome	the	faults	in	nature	and	difficulties	in	the	material	world.	There	were	figures	close	to	the	royal	court	who	would	make	great	strides	in	scientific	discovery,	including	William	Gilbert
who	was	court	physician	to	Elizabeth	I	and	James	I.	His	hypothesis	was	on	the	principle	of	magnets,	proposing	that	the	earth	rotated	on	an	axis	because	of	terrestrial	magnetism,	an	idea	proposed	ten	years	before	Galileo’s	publication	on	the	same	subject.	England	and	in	particular	the	royal	court	experienced	a	flourishing	of	talent	in	this	period	with
progress	being	made	in	a	variety	of	fields.	The	astronomer	John	Flamsteed,	born	in	Derby,	would	rise	to	become	one	of	the	most	influential	in	the	country	and	in	1675	he	was	appointed	“The	King’s	Astronomical	Observator”.	With	this	warrant	came	the	preconditions	necessary	for	the	foundation	of	the	Royal	Greenwich	Observatory,	such	was
Flamsteed’s	expertise	and	influence.	His	work	“Historia	Coelestis	Britannica”	which	was	published	posthumously,	would	include	some	of	the	most	accurate	catalogues	of	stars,	marking	one	of	the	most	significant	early	contributions	to	the	Observatory.	In	the	field	of	biology,	it	was	William	Harvey,	the	court	physician	to	both	James	I	and	Charles	I	who
was	to	make	a	particularly	important	impact	on	the	future	of	medicine.	In	1628	he	published	his	findings	after	completing	numerous	dissections	demonstrating	how	blood	circulates	in	the	body.	William	Harvey’s	discovery	explained	how	the	heart	propelled	blood	through	the	body,	a	ground-breaking	discovery.	It	is	important	to	note	however,	that
these	discoveries	were	taking	place	against	a	backdrop	of	great	unrest	and	revolution	in	society,	more	broadly	with	civil	disorder	and	the	execution	of	Charles	I.	In	England,	the	Civil	War	which	broke	out	in	1642	and	lasted	until	1649	led	great	change	in	politics	and	society.	Nevertheless,	this	did	not	hinder	scientific	progress	as	one	might	have
expected,	in	fact	both	sides	of	the	conflict	embraced	the	potential	of	science	and	technology	and	the	positive	impact	it	could	have	economically,	socially	and	politically.	By	1660,	the	“new	natural	philosophy”,	an	interest	in	the	sciences	and	how	they	work,	had	become	fashionable	across	all	social	strata.	From	the	exiled	Charles	II	to	the	up	and	coming
middle	classes	and	even	commoners,	a	new	idea	of	sharing	information,	experimenting	and	being	interested	in	technology	and	science	was	blossoming.	At	this	point,	the	sciences	became	institutionalised	with	the	formation	of	the	Royal	Society.	From	its	inauguration,	the	Society	sought	to	research	and	innovate	in	all	areas	that	would	contribute	to	the
advancement	of	science	and	technology.	Notable	members	included	Sir	Christopher	Wren,	Sir	William	Petty	and	Robert	Boyle	to	name	just	a	few.	Perhaps	one	of	the	best	well-known	figures	was	the	President	of	the	Royal	Society	in	1703,	Isaac	Newton.	Remembered	today	as	a	crucial	figure	in	scientific	advancement,	he	published	“Mathematical
Principles	of	Natural	Philosophy”	which	provided	the	foundations	for	classical	mechanics.	In	“Principia”,	Newton	would	establish	the	laws	of	motion	and	gravitation	that	revolutionised	the	current	understanding	of	science.	The	eighteenth	century	was	defined	by	the	great	scientific	strides	made	in	the	previous	centuries,	providing	a	backbone	to	the
ensuing	industrialisation	which	would	come	to	dominate	this	new	era.	Science	was	very	much	embedded	in	the	state,	institutions	and	culture	of	Britain	and	in	the	coming	years	would	help	Britain	rise	in	prominence.	Jessica	Brain	is	a	freelance	writer	specialising	in	history.	Based	in	Kent	and	a	lover	of	all	things	historical.	Share	—	copy	and	redistribute
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science	for	almost	2,000	years.	Science	became	an	autonomous	discipline,	distinct	from	both	philosophy	and	technology,	and	it	came	to	be	regarded	as	having	utilitarian	goals.	By	the	end	of	this	period,	it	may	not	be	too	much	to	say	that	science	had	replaced	Christianity	as	the	focal	point	of	European	civilization.	Out	of	the	ferment	of	the	Renaissance
and	Reformation	there	arose	a	new	view	of	science,	bringing	about	the	following	transformations:	the	reeducation	of	common	sense	in	favour	of	abstract	reasoning;	the	substitution	of	a	quantitative	for	a	qualitative	view	of	nature;	the	view	of	nature	as	a	machine	rather	than	as	an	organism;	the	development	of	an	experimental,	scientific	method	that
sought	definite	answers	to	certain	limited	questions	couched	in	the	framework	of	specific	theories;	and	the	acceptance	of	new	criteria	for	explanation,	stressing	the	“how”	rather	than	the	“why”	that	had	characterized	the	Aristotelian	search	for	final	causes.The	growing	flood	of	information	that	resulted	from	the	Scientific	Revolution	put	heavy	strains
upon	old	institutions	and	practices.	It	was	no	longer	sufficient	to	publish	scientific	results	in	an	expensive	book	that	few	could	buy;	information	had	to	be	spread	widely	and	rapidly.	Natural	philosophers	had	to	be	sure	of	their	data,	and	to	that	end	they	required	independent	and	critical	confirmation	of	their	discoveries.	New	means	were	created	to
accomplish	these	ends.	Scientific	societies	sprang	up,	beginning	in	Italy	in	the	early	years	of	the	17th	century	and	culminating	in	the	two	great	national	scientific	societies	that	mark	the	zenith	of	the	Scientific	Revolution:	the	Royal	Society	of	London	for	Improving	Natural	Knowledge,	created	by	royal	charter	in	1662,	and	the	Académie	des	Sciences	of
Paris,	formed	in	1666.	In	these	societies	and	others	like	them	all	over	the	world,	natural	philosophers	could	gather	to	examine,	discuss,	and	criticize	new	discoveries	and	old	theories.	To	provide	a	firm	basis	for	these	discussions,	societies	began	to	publish	scientific	papers.	The	old	practice	of	hiding	new	discoveries	in	private	jargon,	obscure	language,
or	even	anagrams	gradually	gave	way	to	the	ideal	of	universal	comprehensibility.	New	canons	of	reporting	were	devised	so	that	experiments	and	discoveries	could	be	reproduced	by	others.	This	required	new	precision	in	language	and	a	willingness	to	share	experimental	or	observational	methods.	The	failure	of	others	to	reproduce	results	cast	serious
doubts	upon	the	original	reports.	Thus	were	created	the	tools	for	a	massive	assault	on	nature’s	secrets.Nicolaus	CopernicusEngraving	from	Christoph	Hartknoch's	book	Alt-	und	neues	Preussen	(1684;	“Old	and	New	Prussia”),	depicting	Nicolaus	Copernicus	as	a	saintly	and	humble	figure.	The	astronomer	is	shown	between	a	crucifix	and	a	celestial
globe,	symbols	of	his	vocation	and	work.	The	Latin	text	below	the	astronomer	is	an	ode	to	Christ's	suffering	by	Pope	Pius	II:	“Not	grace	the	equal	of	Paul's	do	I	ask	/	Nor	Peter's	pardon	seek,	but	what	/	To	a	thief	you	granted	on	the	wood	of	the	cross	/	This	I	do	earnestly	pray.”The	Scientific	Revolution	began	in	astronomy.	Although	there	had	been
earlier	discussions	of	the	possibility	of	Earth’s	motion,	the	Polish	astronomer	Nicolaus	Copernicus	was	the	first	to	propound	a	comprehensive	heliocentric	theory	equal	in	scope	and	predictive	capability	to	Ptolemy’s	geocentric	system.	Motivated	by	the	desire	to	satisfy	Plato’s	dictum,	Copernicus	was	led	to	overthrow	traditional	astronomy	because	of
its	alleged	violation	of	the	principle	of	uniform	circular	motion	and	its	lack	of	unity	and	harmony	as	a	system	of	the	world.	Relying	on	virtually	the	same	data	as	Ptolemy	had	possessed,	Copernicus	turned	the	world	inside	out,	putting	the	Sun	at	the	centre	and	setting	Earth	into	motion	around	it.	Copernicus’s	theory,	published	in	1543,	possessed	a
qualitative	simplicity	that	Ptolemaic	astronomy	appeared	to	lack.	To	achieve	comparable	levels	of	quantitative	precision,	however,	the	new	system	became	just	as	complex	as	the	old.	Perhaps	the	most	revolutionary	aspect	of	Copernican	astronomy	lay	in	Copernicus’s	attitude	toward	the	reality	of	his	theory.	In	contrast	to	Platonic	instrumentalism,
Copernicus	asserted	that	to	be	satisfactory	astronomy	must	describe	the	real,	physical	system	of	the	world.Nicolaus	Copernicus:	heliocentric	systemEngraving	of	the	solar	system	from	Nicolaus	Copernicus's	De	revolutionibus	orbium	coelestium	libri	VI,	2nd	ed.	(1566;	“Six	Books	Concerning	the	Revolutions	of	the	Heavenly	Orbs”),	the	first	published
illustration	of	Copernicus's	heliocentric	system.The	reception	of	Copernican	astronomy	amounted	to	victory	by	infiltration.	By	the	time	large-scale	opposition	to	the	theory	had	developed	in	the	church	and	elsewhere,	most	of	the	best	professional	astronomers	had	found	some	aspect	or	other	of	the	new	system	indispensable.	Copernicus’s	book	De
revolutionibus	orbium	coelestium	libri	VI	(“Six	Books	Concerning	the	Revolutions	of	the	Heavenly	Orbs”),	published	in	1543,	became	a	standard	reference	for	advanced	problems	in	astronomical	research,	particularly	for	its	mathematical	techniques.	Thus,	it	was	widely	read	by	mathematical	astronomers,	in	spite	of	its	central	cosmological	hypothesis,
which	was	widely	ignored.	In	1551	the	German	astronomer	Erasmus	Reinhold	published	the	Tabulae	prutenicae	(“Prutenic	Tables”),	computed	by	Copernican	methods.	The	tables	were	more	accurate	and	more	up-to-date	than	their	13th-century	predecessor	and	became	indispensable	to	both	astronomers	and	astrologers.During	the	16th	century	the
Danish	astronomer	Tycho	Brahe,	rejecting	both	the	Ptolemaic	and	Copernican	systems,	was	responsible	for	major	changes	in	observation,	unwittingly	providing	the	data	that	ultimately	decided	the	argument	in	favour	of	the	new	astronomy.	Using	larger,	stabler,	and	better	calibrated	instruments,	he	observed	regularly	over	extended	periods,	thereby
obtaining	a	continuity	of	observations	that	were	accurate	for	planets	to	within	about	one	minute	of	arc—several	times	better	than	any	previous	observation.	Several	of	Tycho’s	observations	contradicted	Aristotle’s	system:	a	nova	that	appeared	in	1572	exhibited	no	parallax	(meaning	that	it	lay	at	a	very	great	distance)	and	was	thus	not	of	the	sublunary
sphere	and	therefore	contrary	to	the	Aristotelian	assertion	of	the	immutability	of	the	heavens;	similarly,	a	succession	of	comets	appeared	to	be	moving	freely	through	a	region	that	was	supposed	to	be	filled	with	solid,	crystalline	spheres.	Tycho	devised	his	own	world	system—a	modification	of	Heracleides’—to	avoid	various	undesirable	implications	of
the	Ptolemaic	and	Copernican	systems.Johannes	KeplerJohannes	Kepler,	oil	painting	by	an	unknown	artist,	1627;	in	the	cathedral	of	Strasbourg,	France.At	the	beginning	of	the	17th	century,	the	German	astronomer	Johannes	Kepler	placed	the	Copernican	hypothesis	on	firm	astronomical	footing.	Converted	to	the	new	astronomy	as	a	student	and
deeply	motivated	by	a	neo-Pythagorean	desire	for	finding	the	mathematical	principles	of	order	and	harmony	according	to	which	God	had	constructed	the	world,	Kepler	spent	his	life	looking	for	simple	mathematical	relationships	that	described	planetary	motions.	His	painstaking	search	for	the	real	order	of	the	universe	forced	him	finally	to	abandon	the
Platonic	ideal	of	uniform	circular	motion	in	his	search	for	a	physical	basis	for	the	motions	of	the	heavens.In	1609	Kepler	announced	two	new	planetary	laws	derived	from	Tycho’s	data:	(1)	the	planets	travel	around	the	Sun	in	elliptical	orbits,	one	focus	of	the	ellipse	being	occupied	by	the	Sun;	and	(2)	a	planet	moves	in	its	orbit	in	such	a	manner	that	a
line	drawn	from	the	planet	to	the	Sun	always	sweeps	out	equal	areas	in	equal	times.	With	these	two	laws,	Kepler	abandoned	uniform	circular	motion	of	the	planets	on	their	spheres,	thus	raising	the	fundamental	physical	question	of	what	holds	the	planets	in	their	orbits.	He	attempted	to	provide	a	physical	basis	for	the	planetary	motions	by	means	of	a
force	analogous	to	the	magnetic	force,	the	qualitative	properties	of	which	had	been	recently	described	in	England	by	William	Gilbert	in	his	influential	treatise,	De	Magnete,	Magneticisque	Corporibus	et	de	Magno	Magnete	Tellure	(1600;	“On	the	Magnet,	Magnetic	Bodies,	and	the	Great	Magnet	of	the	Earth”).	The	impending	marriage	of	astronomy	and
physics	had	been	announced.	In	1618	Kepler	stated	his	third	law,	which	was	one	of	many	laws	concerned	with	the	harmonies	of	the	planetary	motions:	(3)	the	square	of	the	period	in	which	a	planet	orbits	the	Sun	is	proportional	to	the	cube	of	its	mean	distance	from	the	Sun.	A	powerful	blow	was	dealt	to	traditional	cosmology	by	Galileo	Galilei,	who
early	in	the	17th	century	used	the	telescope,	a	recent	invention	of	Dutch	lens	grinders,	to	look	toward	the	heavens.	In	1610	Galileo	announced	observations	that	contradicted	many	traditional	cosmological	assumptions.	He	observed	that	the	Moon	is	not	a	smooth,	polished	surface,	as	Aristotle	had	claimed,	but	that	it	is	jagged	and	mountainous.
Earthshine	on	the	Moon	revealed	that	Earth,	like	the	other	planets,	shines	by	reflected	light.	Like	Earth,	Jupiter	was	observed	to	have	satellites;	hence,	Earth	had	been	demoted	from	its	unique	position.	The	phases	of	Venus	proved	that	that	planet	orbits	the	Sun,	not	Earth.	The	Scientific	Revolution	was	a	transformative	period	in	European	history	that
unfolded	from	the	late	16th	century	to	the	18th	century.	During	this	time,	profound	changes	in	scientific	thought	and	methodology	reshaped	humanity’s	understanding	of	the	natural	world.	It	witnessed	breakthroughs	like	the	heliocentric	model	of	the	solar	system,	the	development	of	the	scientific	method,	and	the	pioneering	work	of	figures	like
Galileo	Galilei	and	Isaac	Newton.	These	developments	not	only	revolutionized	science	but	also	had	a	profound	impact	on	society,	setting	the	stage	for	the	Enlightenment	and	shaping	the	modern	world.	The	Scientific	Revolution	occurred	primarily	in	Europe,	spanning	from	the	late	16th	century	to	the	18th	century.	It	was	a	period	marked	by	a	radical
shift	in	the	way	people	approached	the	understanding	of	the	natural	world.	Also	Read:	Scientific	Revolution	Timeline	Prior	to	this	period,	much	of	Europe	relied	heavily	on	medieval	scholasticism	and	religious	authority	for	explanations	of	natural	phenomena.	The	Scientific	Revolution	was	a	response	to	this	traditional	view	and	aimed	to	replace	it	with
empirical	and	evidence-based	approaches.	The	heliocentric	model	of	the	solar	system	was	a	groundbreaking	concept	introduced	by	the	Polish	mathematician	and	astronomer	Nicolaus	Copernicus.	His	seminal	work,	“On	the	Revolutions	of	the	Celestial	Spheres,”	published	in	1543,	challenged	the	geocentric	model	(where	Earth	was	believed	to	be	the
center	of	the	universe)	by	proposing	that	the	planets,	including	Earth,	actually	orbited	the	Sun.	This	was	a	revolutionary	idea	because	it	contradicted	centuries	of	accepted	wisdom	and	challenged	the	authority	of	the	Catholic	Church.	Galileo	Galilei,	an	Italian	scientist,	played	a	pivotal	role	in	furthering	the	acceptance	of	the	heliocentric	model.	Using
telescopes	he	designed	and	built	himself,	Galileo	made	a	series	of	important	astronomical	observations.	He	discovered	the	four	largest	moons	of	Jupiter	(now	known	as	the	Galilean	moons),	observed	the	phases	of	Venus,	and	noted	sunspots.	These	observations	provided	compelling	evidence	for	the	heliocentric	model.	However,	his	findings	brought
him	into	conflict	with	the	Catholic	Church,	which	considered	heliocentrism	heretical.	Galileo	was	eventually	tried	by	the	Inquisition,	forced	to	recant	his	views,	and	spent	the	rest	of	his	life	under	house	arrest.	Despite	his	personal	challenges,	Galileo’s	work	greatly	advanced	the	cause	of	empirical	astronomy	and	helped	pave	the	way	for	the	broader
acceptance	of	the	heliocentric	model.	The	Scientific	Revolution	emphasized	the	importance	of	the	scientific	method,	which	is	a	systematic	approach	to	investigating	the	natural	world.	This	method	involves	making	observations,	formulating	hypotheses,	conducting	experiments,	and	analyzing	data	to	draw	conclusions.	Sir	Francis	Bacon,	an	English
philosopher	and	statesman,	is	often	credited	with	promoting	and	codifying	the	scientific	method.	He	stressed	the	importance	of	empirical	observation	and	inductive	reasoning,	where	general	principles	are	derived	from	specific	observations	rather	than	relying	solely	on	deductive	reasoning.	Isaac	Newton,	an	English	physicist	and	mathematician,	is	one
of	the	most	iconic	figures	of	the	Scientific	Revolution.	His	work	laid	the	foundation	for	classical	mechanics,	which	is	still	a	fundamental	branch	of	physics	today.	Newton	formulated	three	laws	of	motion	that	describe	how	objects	move.	These	laws	are	known	as	Newton’s	Laws	of	Motion	and	include	the	concepts	of	inertia,	force,	and	action-reaction.
Newton	also	developed	the	law	of	universal	gravitation,	which	explained	how	objects	are	attracted	to	one	another	due	to	their	mass	and	distance.	This	law	provided	a	unified	explanation	for	both	terrestrial	and	celestial	motion.	His	groundbreaking	work	was	published	in	his	book	“Philosophiæ	Naturalis	Principia	Mathematica”	(Mathematical
Principles	of	Natural	Philosophy)	in	1687	and	had	a	profound	impact	on	the	way	scientists	approached	the	study	of	the	physical	world.	It	unified	the	study	of	motion	on	Earth	and	in	the	heavens	and	demonstrated	the	power	of	mathematical	analysis	in	describing	natural	phenomena.	One	of	the	notable	features	of	the	Scientific	Revolution	was	the
formation	of	scientific	academies	and	societies	in	various	European	countries.	These	organizations	played	a	crucial	role	in	promoting	and	advancing	scientific	knowledge	and	inquiry.	The	Royal	Society	of	London	for	Improving	Natural	Knowledge,	commonly	known	as	the	Royal	Society,	was	founded	in	1660.	It	is	one	of	the	world’s	oldest	scientific
academies	and	remains	a	prominent	institution	today.	The	Royal	Society	provided	a	platform	for	scientists	to	collaborate,	share	their	findings,	and	conduct	experiments.	It	published	scientific	journals	and	played	a	pivotal	role	in	disseminating	scientific	knowledge.	Similarly,	the	Académie	des	Sciences	in	France	was	established	in	1666	under	the
patronage	of	Louis	XIV.	It	became	a	leading	institution	for	scientific	research	in	France	and	fostered	advancements	in	various	fields,	including	mathematics,	physics,	and	astronomy.	The	Scientific	Revolution	brought	significant	advancements	in	the	field	of	medicine.	One	of	the	key	figures	in	this	regard	was	Andreas	Vesalius,	a	Flemish	anatomist.	He
challenged	the	traditional	views	of	human	anatomy	and	published	“De	humani	corporis	fabrica”	(On	the	Fabric	of	the	Human	Body)	in	1543,	which	featured	detailed	and	accurate	illustrations	of	the	human	body	based	on	his	own	dissections.	William	Harvey,	an	English	physician,	made	groundbreaking	contributions	by	describing	the	circulation	of
blood	in	his	work	“De	Motu	Cordis”	(On	the	Motion	of	the	Heart)	in	1628.	He	explained	how	blood	is	pumped	by	the	heart	through	a	closed	circulatory	system,	countering	previous	misconceptions	about	the	movement	of	blood	in	the	body.	The	Scientific	Revolution	marked	a	significant	shift	towards	empirical	observation	and	experimentation.	Instead
of	relying	solely	on	philosophical	reasoning	or	ancient	texts,	scientists	began	to	prioritize	firsthand	observations	and	data	collection.	This	empirical	approach	allowed	for	a	more	accurate	and	evidence-based	understanding	of	the	natural	world.	Scientists	began	conducting	experiments	to	test	hypotheses	and	gather	empirical	evidence	to	support	their
theories,	laying	the	groundwork	for	modern	scientific	methodology.	The	Scientific	Revolution	saw	the	development	of	various	instruments	and	tools	that	enabled	more	precise	observations	and	measurements.	Notable	inventions	included	the	telescope,	which	was	famously	used	by	Galileo	to	observe	celestial	objects	and	discover	celestial	bodies	like
Jupiter’s	moons.	The	microscope	also	played	a	crucial	role	in	advancing	our	understanding	of	the	microcosmic	world.	Antonie	van	Leeuwenhoek,	a	Dutch	scientist,	made	significant	contributions	to	microbiology	by	using	microscopes	to	observe	bacteria	and	other	microorganisms.	The	Scientific	Revolution	had	a	profound	impact	on	society,
transforming	the	way	people	viewed	the	world	and	their	place	in	it.	It	challenged	traditional	religious	and	philosophical	authority,	paving	the	way	for	a	more	secular	and	rationalist	worldview.	This	shift	in	thinking	contributed	to	the	Enlightenment,	an	intellectual	movement	in	the	18th	century	that	emphasized	reason,	individual	rights,	and	the
separation	of	church	and	state.	The	Enlightenment,	in	turn,	played	a	crucial	role	in	shaping	modern	democratic	and	scientific	societies,	where	reason,	inquiry,	and	empirical	evidence	are	highly	valued.	The	Scientific	Revolution	in	Europe	The	Scientific	Revolution	(1500-1700),	which	occurred	first	in	Europe	before	spreading	worldwide,	witnessed	a
new	approach	to	knowledge	gathering	–	the	scientific	method	–	which	utilised	new	technologies	like	the	telescope	to	observe,	measure,	and	test	things	never	seen	before.	Thanks	to	the	development	of	dedicated	institutions,	scientists	conducted	yet	more	experiments	and	shared	their	knowledge,	making	it	ever	more	accurate.	By	the	end	of	this
'revolution',	science	had	replaced	philosophy	as	the	dominant	method	of	acquiring	new	knowledge	and	improving	the	human	condition.	Defining	a	'Revolution'	Dating	the	beginning	and	end	of	the	Scientific	Revolution	is	problematic.	Historians	do	not	all	agree	on	precise	dates	as	the	'revolution'	was	not	a	single	dramatic	event	but,	rather,	a	long	and
gradual	series	of	discoveries	and	changes	in	attitudes	to	knowledge.	The	period	of	the	16th	and	17th	centuries	as	a	whole	generally	covers	most	of	the	pertinent	events	and	discoveries.	There	is	also	the	problem	of	what	to	call	these	events.	This	was	not	a	'revolution'	in	the	usual	sense	of	the	term,	that	is,	a	movement	involving	all	classes,	in	all	places,
over	a	short	space	of	time	with	a	defined	end	goal	which	was	ultimately	achieved.	Rather,	from	around	1500	to	around	1700,	there	was	a	gradual	but	marked	shift	in	how	thinkers	approached	the	acquisition	of	knowledge	of	the	world	around	us.	Modern	historians	often	shy	away	from	using	such	a	dramatic	term	as	'revolution'	to	describe	any	deep
change	in	human	behaviour,	since	such	a	blanket	term	caries	with	it	uncalled-for	baggage	of	meanings	and	masks	a	number	of	anomalies,	not	least	in	this	case	that	the	'revolution'	was	never	complete	or	completed.	That	something	momentous	did	occur	is,	however,	clear	from	even	the	briefest	assessment	of	how	knowledge	was	gathered	before	and
how	it	has	been	gathered	ever	since	the	Scientific	Revolution.	Through	the	two	centuries	of	the	Scientific	Revolution,	natural	philosophers	who	still	adhered	to	ancient	wisdom	were	slowly	replaced	in	importance	by	practical	scientists	who	used	scientific	instruments	like	the	telescope	and	barometer	to	test	their	hypotheses	and	then	share	and	review
their	findings.	In	this	way,	universal	laws	could	be	formed	which	were	then	further	tested	and	used	to	predict	outcomes	in	yet	more	experiments.	Mathematics,	in	particular,	came	to	dominate	thought	as	more	traditional	methods	of	pursuing	knowledge	like	magic,	alchemy,	and	astrology	were	sidelined	in	favour	of	more	objective,	empirical,	and
evidence-based	experimentation.	In	addition,	the	great	trio	of	ancient	thinkers	who	had	held	sway	right	through	the	Middle	Ages	–	Aristotle	(l.	384-322	BCE),	Claudius	Ptolemy	(c.	100	to	c.	170	CE),	and	Galen	(129-216	CE)	–	were	swept	away	as	early	modern	minds	finally	looked	to	the	future	instead	of	the	past.	There	were	momentous	changes	in	how
people	viewed	the	new	worlds	opened	up	by	the	scientists.	Instruments	like	the	pendulum	clock	and	thermometer	made	it	possible	to	accurately	measure	the	world	around	us	while	optical	instruments	revealed	things	previously	unimaginable	such	as	the	real	nature	of	the	surface	of	the	Moon	and	the	intricate	anatomy	of	tiny	insects.	In	all	of	these
senses,	then,	there	was	indeed	a	'revolution'	that	resulted	in	old	theories,	many	of	which	had	been	held	since	antiquity	as	true,	being	cast	aside	and	brand	new	ones	replacing	them	based	on	new	discoveries,	new	methodologies,	and	entirely	new	fields	of	study.	Nicolaus	Copernicus	by	Jan	Matejko	The	Scientific	Method	A	distinctive	feature	of	the
change	in	thought	during	the	Scientific	Revolution	was	a	reconsideration	of	how	new	knowledge	should	be	acquired	and	tested.	Practical	experiments	had	been	conducted	ever	since	antiquity,	but	through	the	Middle	Ages,	a	certain	theoretical	approach	to	knowledge,	first	pioneered	by	thinkers	like	Aristotle,	had	come	to	dominate.	Verbal	arguments
had	become	more	important	than	what	could	actually	be	seen	in	the	world.	Further,	natural	philosophers	had	become	preoccupied	with	why	things	happen	instead	of	first	ascertaining	what	was	actually	happening	in	nature	and	how	it	was	happening.	One	of	the	first	to	question	this	approach	was	the	English	statesman	and	philosopher	Francis	Bacon
(1561-1626).	There	was	a	new	confidence	that	technology	&	science	could	provide	all	the	answers	humanity	needed.	Bacon	called	for	a	more	systematic	and	practical	approach	where	empirical	(observable)	consequences	of	experiments	were	collated,	assessed	using	reason,	and	then	openly	shared	for	review	by	other	thinkers.	The	ultimate	objective
of	this	activity	should	be	used	to	test	the	validity	of	existing	knowledge	and	forge	a	new	understanding	of	the	world	around	us	so	that	the	human	condition	can	be	practically	improved.	For	these	reasons,	Bacon	is	considered	one	of	the	founders	of	modern	scientific	research	and	scientific	method,	even	as	"the	father	of	modern	science".	Bacon's
approach	did	become	a	reality,	but	with	important	additions	such	as	the	use	of	a	hypothesis	as	part	of	the	experimental	process,	the	application	of	mathematics	to	create	universal	laws,	and	the	addition	of	new	technology	that	greatly	improved	the	senses.	The	scientific	method	came	to	involve	the	following	key	components:	conducting	practical
experiments	conducting	experiments	without	prejudice	of	what	they	should	prove	using	deductive	reasoning	(creating	a	generalisation	from	specific	examples)	to	form	a	hypothesis	(untested	theory),	which	is	then	tested	by	an	experiment,	after	which	the	hypothesis	might	be	accepted,	altered,	or	rejected	based	on	empirical	(observable)	evidence
conducting	multiple	experiments	and	doing	so	in	different	places	and	by	different	people	to	confirm	the	reliability	of	the	results	an	open	and	critical	review	of	the	results	of	an	experiment	by	peers	the	formulation	of	universal	laws	(inductive	reasoning	or	logic)	using,	for	example,	mathematics	a	desire	to	gain	practical	benefits	from	scientific
experiments	and	a	belief	in	the	idea	of	scientific	progress	(Note:	the	above	criteria	are	expressed	in	modern	linguistic	terms,	not	necessarily	those	terms	17th-century	scientists	would	have	used	since	the	revolution	in	science	also	caused	a	revolution	in	the	language	to	describe	it.)	Important	Inventions	The	Scientific	Revolution	witnessed	a	great
number	of	new	inventions,	that	is,	technological	innovations	that	allowed	the	new	scientists	to	not	only	discover	new	things	about	the	world	but	also	ways	to	measure,	test,	and	assess	these	new	phenomena.	The	most	important	inventions	in	the	Scientific	Revolution	include:	the	telescope	(c.	1608)	the	microscope	(c.	1610)	the	barometer	(1643)	the
thermometer	(c.	1650)	the	pendulum	clock	(1657)	the	air	pump	(1659)	the	balance	spring	watch	(1675)	Important	Discoveries	With	the	above	inventions	and	others,	scientists	in	many	different	countries	made	many	new	discoveries,	and	whole	new	specialisations	of	study	became	possible,	such	as	meteorology,	microscopic	anatomy,	embryology,	and
optics.	The	Italian	Galileo	Galilei	(1564-1642)	built	the	most	powerful	of	the	early	telescopes,	and	with	it,	he	discovered	the	mountains	and	valleys	of	the	Moon's	surface,	previously	thought	to	be	made	of	some	unknown	substance.	Galileo	identified	four	moons	of	the	planet	Jupiter	and	the	phases	of	Venus.	He	observed	sunspots,	leading	him	to	suggest
the	Sun	was	a	turning	sphere.	The	German	Johannes	Kepler	(1571-1630)	created	a	new	type	of	telescope,	which	used	two	convex	lenses,	and	he	used	it	to	observe	the	heavenly	bodies	and	confirm	the	heliocentric	view	of	our	galaxy	proposed	by	Nicolaus	Copernicus	(1473-1543	CE).	At	last,	the	geocentric	model	of	Ptolemy	was	shown	to	be	wrong.	In
addition,	Kepler	demonstrated	that	the	planets	moved	in	elliptical	and	not	circular	orbits.	The	Italian	astronomer	Gian	Domenico	Cassini	(1625-1712)	identified	the	spaces	in	the	rings	of	Saturn.	Johannes	Hevelius	(1611-1687)	in	Danzig	(modern	Gdańsk)	discovered	the	first	variable	star	and	created	a	detailed	map	of	the	Moon's	surface.	The	English
astronomer	Edmond	Halley	(1656-1742)	established	an	observatory	on	the	island	of	St.	Helena	in	the	South	Atlantic	in	1677	and	created	the	first	chart	of	the	southern	stars	using	a	telescope.	Halley	also	discovered	the	acceleration	of	the	Moon,	noted	the	movement	of	the	stars	in	relation	to	each	other	(proper	motion),	and	identified	the	comet	of	1682
as	the	same	one	of	1607	and	1531.	The	English	scientist	Isaac	Newton	(1642-1727)	invented	the	reflecting	telescope	in	1668,	which	used	a	curved	mirror.	Newton	discovered	that	white	light	was	made	up	of	a	spectrum	of	coloured	light,	and	he	formed	his	universal	theory	of	gravity,	which	explained	why	objects	fell	on	earth	and	why	the	heavenly
bodies	move	as	they	do.	The	invention	of	the	microscope,	in	many	ways	the	natural	opposite	of	the	telescope,	is	usually	credited	to	the	spectacle-maker	Hans	Lippershey	(c.	1570	to	c.	1619),	then	living	in	the	Netherlands.	The	Italian	Marcello	Malpighi	used	a	microscope	to	discover	capillaries	in	the	blood	system	in	1661.	This	was	the	missing	link
between	arteries	and	veins,	and	it	confirmed	William	Harvey's	discovery	of	blood	circulation.	Galen's	views	of	how	the	human	body	worked	were	now	proven	to	be	wholly	inadequate	or	plain	wrong.	The	English	experimentalist	Robert	Hooke	(1635-1703)	used	his	microscope	to	create	sensational	drawings	of	a	new	miniature	world	published	in	his
Micrographia	in	1665.	The	Dutchman	Antonie	van	Leeuwenhoek	(1632-1723)	pioneered	a	new	type	of	microscope	using	a	glass	bead	as	a	lens,	which	gave	him	a	much	greater	magnification	than	previously	possible.	Leeuwenhoek	discovered	bacteria,	protozoa,	red	blood	cells,	spermatozoa,	and	how	minute	insects	and	parasites	reproduce.	Another
Dutch	microscopist,	Jan	Swammerdam	(1637-1680),	discovered	that	caterpillars	contain	what	become	the	wings	of	the	butterfly	after	metamorphosis.	Finally,	Nehemiah	Grew	(1641-1712)	was	the	founder	of	plant	anatomy	based	on	his	in-depth	study	of	the	sexual	organs	of	plants.	The	barometer	was	invented	in	1643	by	the	Italian	Evangelista
Torricelli	(1608-1647),	and	it	allowed	scientists	to	understand	atmospheric	pressure.	The	Frenchman	Blaise	Pascal	(1623-1662)	used	a	barometer	to	demonstrate	that	air	pressure	changes	with	altitude.	The	German	Otto	von	Guericke	(1602-1686)	noted	that	air	pressure	varied	depending	on	the	weather.	The	barometer	was	actually	named	by	the
English	scientist	Robert	Boyle	(1627-1691),	who	also	worked	on	air	pumps.	Boyle	and	his	associate	Robert	Hooke	were	able	to	demonstrate	how	a	vacuum	could	exist,	and	they	subjected	all	manner	of	specimens	to	changes	in	air	pressure	inside	their	air	pump.	Boyle	was	thus	able	to	formulate	a	universal	principle	that	became	known	as	'Boyle's	Law'.
This	law	states	that	the	pressure	exerted	by	a	certain	quantity	of	air	varies	inversely	in	proportion	to	its	volume	(provided	temperatures	are	constant).	A	related	device,	the	liquid	thermometer,	was	invented	in	Florence	around	1650,	and	it	transformed	medicine,	allowing	doctors	to	measure	a	patient's	temperature	beyond	a	mere	'hot',	'cold'	or
'normal'.	The	device	meant	many	other	experiments	could	now	be	made	and	the	results	accurately	measured	and	compared.	The	first	working	model	of	the	pendulum	clock	was	invented	by	the	Dutchman	Christiaan	Huygens	(1629-1695)	in	1657.	In	a	pendulum	clock,	the	regularity	of	the	pendulum's	swing	precisely	controls	the	falling	of	a	weight.	The
best	pendulum	clocks	lost	a	maximum	of	15	seconds	per	day	compared	to	15	minutes	with	a	mechanical	clock.	Timekeeping	became	even	more	accurate	with	the	invention	in	1675	of	watches	using	a	balance	spring.	This	great	leap	forward	in	accuracy	not	only	helped	scientists	better	monitor	their	experiments	and	time	their	observations	of	objects	in
space	but	it	also	revolutionised	the	very	idea	of	time	for	everyone.	This	was	the	first	step	towards	having	a	universal	time,	and	with	it	came	the	concepts	of	being	early,	on	time,	and	late	in	daily	life.	Institutionalised	Science	Another	key	development	of	the	Scientific	Revolution,	besides	a	new	method	and	new	technology,	was	the	foundation	of
dedicated	research	bodies.	At	this	time,	universities	(with	the	possible	exception	of	departments	of	medicine)	were	not	concerned	with	research,	but	only	with	teaching.	A	new	type	of	institution	was	required	where	scientists	could	work	together,	share	their	findings,	and,	most	importantly	of	all,	receive	funding	for	their	work.	These	were	the	new
academies	and	societies	that	sprang	up	across	Europe.	The	first	such	society	was	the	Academia	del	Cimento	in	Florence,	founded	in	1657.	Others	soon	followed,	notably	the	Royal	Society	in	London	in	1663	and	the	Royal	Academy	of	Sciences	in	Paris	in	1667.	Those	responsible	for	the	foundation	of	the	Royal	Society	credited	Bacon	with	the	idea,	and
they	were	keen	to	follow	his	principles	of	scientific	method	and	his	emphasis	on	sharing	and	communicating	scientific	data	and	results.	The	Berlin	Academy	was	founded	in	1700	and	the	St.	Petersburg	Academy	in	1724.	These	academies	and	societies	became	the	focal	points	of	an	international	network	of	scientists	who	corresponded,	read	each
other's	works,	and	even	visited	each	other's	laboratories	and	observatories	as	the	new	scientific	method	took	hold.	The	public	was	involved,	too,	either	indirectly	through	access	to	published	journals	and	books	or	directly	with	the	opportunity	to	attend	experiments	and	demonstrations	in	the	societies'	headquarters	or	out	in	the	field.	Sign	up	for	our
free	weekly	email	newsletter!	Establishment	of	the	French	Academy	and	Paris	Observatory	That	there	was	an	increase	in	international	cooperation	in	the	Scientific	Revolution	is	indicated	in	the	invitation	to	non-nationals	to	become	fellows	of	these	societies.	There	were	attempts	to	standardise	certain	experiments	across	borders	and	the	instruments
different	scientists	were	using.	For	example,	the	German	Daniel	Gabriel	Fahrenheit	(1686-1736)	devised	his	Fahrenheit	scale	for	thermometers	around	1714.	Anders	Celsius	(1701-1744)	from	Sweden	came	up	with	a	rival	scale,	but	having	two	scales	on	thermometers	was	a	vast	improvement	from	the	early	days	when	scientists	in	different	countries
simply	used	their	own	scales,	a	situation	that	made	comparisons	of	results	extremely	difficult.	There	was,	too,	cooperation	between	scientists	despite	them	belonging	to	rival	European	empires,	and	it	was	through	these	colonial	empires,	especially	the	Dutch,	French,	and	British,	that	the	ideas	of	the	Scientific	Revolution	spread	far	beyond	Europe.
Reaction	to	the	Scientific	Method	The	reaction	to	the	Scientific	Revolution	was	not	all	positive.	Some	intellectuals	were	sceptical	that	the	new	scientific	instruments	could	be	trusted.	There	remained	sceptics	of	experimentation	in	general,	those	who	stressed	that	the	senses	could	be	misled	when	the	reason	of	the	mind	could	not	be.	One	such	doubter
was	René	Descartes	(1596-1650),	but	if	anything,	he	and	other	natural	philosophers	who	questioned	the	value	of	the	work	of	the	practical	experimenters	were	responsible	for	creating	a	lasting	new	division	between	philosophy	and	what	we	would	today	call	science.	The	term	"science"	was	still	not	widely	used	in	the	17th	century,	instead,	many
experimenters	referred	to	themselves	as	practitioners	of	"experimental	philosophy".	The	first	use	in	English	of	the	term	"experimental	method"	was	in	1675.	The	development	of	these	terms	illustrates	that	a	break	was	happening	between	theoretical	and	practical	thinkers.	Some	even	questioned	whether	humanity	should	be	delving	into	a	previously
unseen	world,	which	they	considered	should	remain	God's	affair.	There	was	a	clash	between	science	and	religion	when	it	came	to	the	view	of	how	the	universe	was	organised.	Church	figures	preferred	to	hold	on	to	the	idea	that	the	Earth	and	humanity	must	be	at	the	centre	of	the	universe,	and	so	thinkers	like	Galileo,	who	supported	Copernicus'
heliocentric	model,	were	found	guilty	of	heresy.	However,	most	scientists	were	Christians	and	had	no	wish	to	challenge	the	teaching	of	the	Bible.	Many	scientists	simply	wanted	to	explain	how	the	world	was	made	as	it	is.	Indeed,	some	argued	that	the	telescope	and	microscope	demonstrated	just	how	intricate	life	is,	and	so	one	should,	they	thought,
hold	even	more	wonder	at	God's	work.	There	was	still	room	for	God	in	this	new	scientific	world,	since	thinkers	like	Isaac	Newton,	for	example,	could	only	explain	that	gravity	moved	planets,	he	could	not	explain	where	gravity	came	from	or	why	it	existed.	There	were	still	many	limits	to	human	knowledge.	Doctors	now	knew	why	certain	diseases	might
come	about	but	still	had	only	limited	knowledge	of	how	to	cure	them.	The	great	longitude	problem	of	how	navigators	could	track	their	position	around	the	globe	remained	unsolved.	Technology	was	still	frustratingly	limited	in	many	areas.	The	Hubble	Space	Telescope	Into	the	Future	New	scientific	instruments	meant	that	discoveries	came	thick	and
fast,	often	causing	bewilderment	at	just	how	complex	life	could	be.	Telescopes	at	one	end	of	the	scale	and	microscopes	at	the	other	revealed	that	a	whole	new	system	of	measurement	was	required	for	the	human	mind	to	grasp	the	scale	of	the	wonders	of	the	visible	universe.	Previously,	the	human	body	had	been	used	as	a	base	of	the	measurement
system,	soon	nanometers	and	light	years	would	be	required.	There	were	momentous	changes	in	how	people	of	all	classes	viewed	the	new	worlds	opened	up	by	the	scientists.	This	is	best	seen	in	the	popular	fiction	of	the	period,	which	began	to	discuss	intriguing	yet	also	troubling	ideas	like	the	infinity	of	the	universe	or	that	tiny	parasites	themselves
had	even	smaller	parasites,	which	themselves	had	yet	smaller	parasites.	Could	it	be	possible	to	one	day	travel	to	the	Moon?	Since	the	Earth	was	no	longer	the	centre	of	the	universe,	did	this	not	mean	there	could	be	other	planets	with	other	life	forms?	There	was,	though,	amongst	this	perplexity,	a	new	confidence	and	belief,	certainly	amongst	the
scientists,	that	technology	and	science,	given	time,	could	provide	all	the	answers	humanity	needed	to	live	better,	longer,	and	more	happily.	New	clock	mechanisms	with	their	sophisticated	gears,	the	use	of	pistons	in	air	pumps,	and	the	discovery	of	the	power	of	air	pressure	all	inspired	engineers	to	invent	new	machines	like	the	steam	engine	as
another,	even	greater	revolution,	appeared	on	the	horizon:	the	British	Industrial	Revolution.	The	Scientific	Revolution	had	another	lasting	effect,	and	that	is	the	establishment	of	science	as	the	most	recognised	method	of	finding	truth,	a	position	of	dominance	it	still	holds	today.	When	we	talk	about	theories,	hypotheses,	laws	of	nature,	evidence,	facts,
and	progress	we	use	terms	which	were	coined	during	the	Scientific	Revolution;	to	discuss	knowledge	today	without	using	these	terms	is	unthinkable,	and	there,	perhaps,	lies	the	true	legacy	of	this	revolution	in	ideas,	methods,	and	technology.	Page	2	La	révolution	scientifique	en	Europe	La	révolution	scientifique	(1500-1700),	qui	se	produisit	d'abord
en	Europe	avant	de	se	répandre	dans	le	monde	entier,	fut	le	témoin	d'une	nouvelle	approche	de	l'acquisition	des	connaissances	-	la	méthode	scientifique	-	qui	utilisait	de	nouvelles	technologies	comme	le	télescope	pour	observer,	mesurer	et	tester	ce	qui	n'avait	jamais	été	vu	auparavant.	Grâce	au	développement	d'institutions	spécialisées,	les
scientifiques	multiplièrent	les	expériences	et	partagèrent	leurs	connaissances,	les	rendant	toujours	plus	précises.	À	la	fin	de	cette	"révolution",	la	science	avait	remplacé	la	philosophie	comme	méthode	dominante	d'acquisition	de	nouvelles	connaissances	et	d'amélioration	de	la	condition	humaine.	Définir	une	"révolution"	La	datation	du	début	et	de	la
fin	de	la	révolution	scientifique	est	problématique.	Les	historiens	ne	s'accordent	pas	tous	sur	des	dates	précises,	car	la	"révolution"	ne	fut	pas	un	événement	unique	et	spectaculaire,	mais	plutôt	une	série	longue	et	progressive	de	découvertes	et	de	changements	d'attitude	à	l'égard	de	la	connaissance.	La	période	des	XVIe	et	XVIIe	siècles	dans	son
ensemble	couvre	généralement	la	plupart	des	événements	et	découvertes	pertinents.	Se	pose	également	le	problème	de	l'appellation	de	ces	événements.	Il	ne	s'agit	pas	d'une	"révolution"	au	sens	habituel	du	terme,	c'est-à-dire	d'un	mouvement	impliquant	toutes	les	classes,	en	tous	lieux,	sur	une	courte	période,	avec	un	objectif	défini	et	finalement
atteint.	Il	s'agit	plutôt	d'un	changement	progressif,	mais	marqué,	dans	la	manière	dont	les	penseurs	abordaient	l'acquisition	de	la	connaissance	du	monde	qui	nous	entoure,	entre	1500	et	1700	environ.	Les	historiens	modernes	hésitent	souvent	à	utiliser	un	terme	aussi	dramatique	que	celui	de	"révolution"	pour	décrire	un	changement	profond	dans	le
comportement	humain,	car	ce	terme	général	est	porteur	d'un	bagage	de	significations	inutiles	et	masque	un	certain	nombre	d'anomalies,	notamment	le	fait	que	la	"révolution"	n'a	jamais	été	complète	ni	achevée.	Cependant,	même	une	brève	évaluation	de	la	manière	dont	les	connaissances	étaient	acquises	avant	la	révolution	scientifique	et	de	la
manière	dont	elles	le	sont	depuis	lors	montre	clairement	qu'il	s'est	produit	quelque	chose	d'important.	Au	cours	des	deux	siècles	que	dura	la	révolution	scientifique,	les	philosophes	naturalistes,	qui	s'en	tenaient	encore	à	la	sagesse	ancestrale,	furent	lentement	remplacés	par	des	scientifiques	pratiques	qui	utilisaient	des	instruments	scientifiques	tels
que	le	télescope	et	le	baromètre	pour	tester	leurs	hypothèses,	puis	pour	partager	et	examiner	leurs	résultats.	C'est	ainsi	que	des	lois	universelles	purent	être	élaborées	et	furent	ensuite	testées	et	utilisées	pour	prédire	les	résultats	d'autres	expériences.	Les	mathématiques,	en	particulier,	finirent	par	dominer	la	pensée,	tandis	que	les	méthodes	plus
traditionnelles	de	recherche	du	savoir,	telles	que	la	magie,	l'alchimie	et	l'astrologie,	étaient	mises	de	côté	au	profit	d'une	expérimentation	plus	objective,	empirique	et	fondée	sur	des	preuves.	En	outre,	le	grand	trio	de	penseurs	de	l'Antiquité	qui	avait	tenu	le	haut	du	pavé	jusqu'au	Moyen	Âge	-	Aristote	(384-322	av.	J.-C.),	Claude	Ptolémée	(c.	100	à	c.
170	de	notre	ère)	et	Galien	(129-216	de	notre	ère)	-	fut	balayé	par	les	premiers	esprits	modernes	qui	se	tournèrent	enfin	vers	l'avenir	et	non	plus	vers	le	passé.	IL	Y	EUT	DES	CHANGEMENTS	CONSIDÉRABLES	DANS	LA	FAÇON	DONT	LES	GENS	PERCEVAIENT	LES	NOUVEAUX	MONDES	OUVERTS	PAR	LES	SCIENTIFIQUES.	Des	instruments	tels
que	l'horloge	à	pendule	et	le	thermomètre	permirent	de	mesurer	avec	précision	le	monde	qui	nous	entoure,	tandis	que	les	instruments	optiques	révélèrent	des	choses	auparavant	inimaginables,	telles	que	la	nature	réelle	de	la	surface	de	la	Lune	et	l'anatomie	complexe	de	minuscules	insectes.	Dans	tous	les	cas,	il	s'agit	bien	d'une	"révolution"	qui
permit	de	mettre	de	côté	les	anciennes	théories,	dont	beaucoup	étaient	considérées	comme	vraies	depuis	l'Antiquité,	et	de	les	remplacer	par	de	toutes	nouvelles	théories	fondées	sur	de	nouvelles	découvertes,	de	nouvelles	méthodologies	et	des	domaines	d'étude	entièrement	nouveaux.	Nicolas	Copernic	par	Jan	Matejko	La	méthode	scientifique	L'une
des	caractéristiques	de	l'évolution	de	la	pensée	au	cours	de	la	révolution	scientifique	fut	le	réexamen	de	la	manière	dont	les	nouvelles	connaissances	devaient	être	acquises	et	testées.	Des	expériences	pratiques	avaient	été	menées	depuis	l'Antiquité,	mais	au	cours	du	Moyen	Âge,	une	certaine	approche	théorique	de	la	connaissance,	inaugurée	par	des
penseurs	tels	qu'Aristote,	avait	fini	par	dominer.	Les	arguments	verbaux	étaient	devenus	plus	importants	que	ce	que	l'on	pouvait	effectivement	voir	dans	le	monde.	En	outre,	les	philosophes	naturalistes	s'étaient	préoccupés	de	savoir	pourquoi	les	choses	se	produisaient	au	lieu	de	vérifier	d'abord	ce	qui	se	passait	réellement	dans	la	nature	et	comment
cela	se	passait.	L'homme	d'État	et	philosophe	anglais	Francis	Bacon	(1561-1626)	fut	l'un	des	premiers	à	remettre	en	question	cette	approche.	L'idée	que	la	technologie	et	la	science	pouvaient	apporter	toutes	les	réponses	dont	l'humanité	avait	besoin	s'est	répandue.	Bacon	réclama	une	approche	plus	systématique	et	plus	pratique,	dans	laquelle	les
conséquences	empiriques	(observables)	des	expériences	étaient	rassemblées,	évaluées	à	l'aide	de	la	raison,	puis	partagées	ouvertement	pour	être	examinées	par	d'autres	penseurs.	L'objectif	ultime	de	cette	activité	devrait	être	de	tester	la	validité	des	connaissances	existantes	et	de	forger	une	nouvelle	compréhension	du	monde	qui	nous	entoure	afin
d'améliorer	concrètement	la	condition	humaine.	Pour	ces	raisons,	Bacon	est	considéré	comme	l'un	des	fondateurs	de	la	recherche	scientifique	moderne	et	de	la	méthode	scientifique,	voire	comme	le	"père	de	la	science	moderne".	L'approche	de	Bacon	est	devenue	une	réalité,	mais	avec	des	ajouts	importants	tels	que	l'utilisation	d'une	hypothèse	dans	le
cadre	du	processus	expérimental,	l'application	des	mathématiques	pour	créer	des	lois	universelles	et	l'ajout	de	nouvelles	technologies	qui	ont	grandement	amélioré	les	sens.	La	méthode	scientifique	en	est	venue	à	impliquer	les	éléments	clés	suivants:	réaliser	des	expériences	pratiques	mener	des	expériences	sans	préjuger	de	ce	qu'elles	devraient
prouver	utiliser	le	raisonnement	déductif	(créer	une	généralisation	à	partir	d'exemples	spécifiques)	pour	former	une	hypothèse	(théorie	non	vérifiée),	qui	est	ensuite	testée	par	une	expérience,	après	quoi	l'hypothèse	peut	être	acceptée,	modifiée	ou	rejetée	sur	la	base	de	preuves	empiriques	(observables)	réaliser	plusieurs	expériences,	dans	des	lieux
différents	et	par	des	personnes	différentes,	afin	de	confirmer	la	fiabilité	des	résultats	examiner	de	manière	ouverte	et	critique	des	résultats	d'une	expérience	par	des	pairs	formuler	des	lois	universelles	(raisonnement	inductif	ou	logique)	à	l'aide,	par	exemple,	des	mathématiques	souhaiter	tirer	des	avantages	pratiques	des	expériences	scientifiques	et
croire	en	l'idée	de	progrès	scientifique.	(Note	:	les	critères	ci-dessus	sont	exprimés	en	termes	linguistiques	modernes,	et	pas	nécessairement	en	termes	que	les	scientifiques	du	XVIIe	siècle	auraient	utilisés,	puisque	la	révolution	scientifique	entraîna	également	une	révolution	dans	le	langage	utilisé	pour	la	décrire).	Microscope	de	Robert	Hooke
Inventions	importantes	La	révolution	scientifique	donna	lieu	à	un	grand	nombre	d'inventions,	c'est-à-dire	d'innovations	technologiques	qui	permirent	aux	nouveaux	scientifiques	de	découvrir	non	seulement	de	nouvelles	choses	sur	le	monde,	mais	aussi	des	moyens	de	mesurer,	de	tester	et	d'évaluer	ces	nouveaux	phénomènes.	Les	inventions	les	plus
importantes	de	la	révolution	scientifique	sont	les	suivantes:	le	télescope	(vers	1608)	le	microscope	(vers	1610)	le	baromètre	(1643)	le	thermomètre	(vers	1650)	l'horloge	à	pendule	(1657)	la	pompe	à	air	(1659)	la	montre	à	balancier	(1675)	Découvertes	importantes	Grâce	aux	inventions	susmentionnées	et	à	d'autres,	les	scientifiques	de	nombreux	pays
firent	de	nombreuses	découvertes,	et	des	domaines	d'étude	entièrement	nouveaux	devinrent	possibles,	tels	que	la	météorologie,	l'anatomie	microscopique,	l'embryologie	et	l'optique.	L'Italien	Galilée	(1564-1642)	construisit	le	plus	puissant	des	premiers	télescopes,	grâce	auquel	il	découvrit	les	montagnes	et	les	vallées	de	la	surface	de	la	Lune,	que	l'on
croyait	jusque-là	constituées	d'une	substance	inconnue.	Galilée	identifia	quatre	lunes	de	la	planète	Jupiter	et	les	phases	de	Vénus.	Il	observa	des	taches	solaires,	ce	qui	l'amena	à	penser	que	le	Soleil	était	une	sphère	tournante.	L'Allemand	Johannes	Kepler	(1571-1630)	créa	un	nouveau	type	de	télescope	qui	utilisait	deux	lentilles	convexes	et	s'en	servit
pour	observer	les	corps	célestes	et	confirmer	la	vision	héliocentrique	de	notre	galaxie	proposée	par	Nicolas	Copernic	(1473-1543).	Le	modèle	géocentrique	de	Ptolémée	s'était	enfin	avéré	erroné.	En	outre,	Kepler	démontra	que	les	planètes	se	déplaçaient	sur	des	orbites	elliptiques	et	non	circulaires.	L'astronome	italien	Jean-Dominique	Cassini	(alias
Gian	Domenico	Cassini,	1625-1712)	identifia	les	espaces	dans	les	anneaux	de	Saturne.	Johannes	Hevelius	(1611-1687),	à	Dantzig	(aujourd'hui	Gdańsk),	découvrit	la	première	étoile	variable	et	dressa	une	carte	détaillée	de	la	surface	de	la	Lune.	L'astronome	anglais	Edmond	Halley	(1656-1742)	établit	un	observatoire	sur	l'île	de	Sainte-Hélène	dans
l'Atlantique	Sud	en	1677	et	créa	la	première	carte	des	étoiles	australes	à	l'aide	d'un	télescope.	Halley	découvrit	également	l'accélération	de	la	Lune,	nota	le	mouvement	des	étoiles	les	unes	par	rapport	aux	autres	(mouvement	propre)	et	identifia	la	comète	de	1682	comme	étant	la	même	que	celle	de	1607	et	1531.	Le	scientifique	anglais	Isaac	Newton
(1642-1727)	inventa	en	1668	le	télescope	réflecteur	qui	utilise	un	miroir	incurvé.	Newton	découvrit	que	la	lumière	blanche	était	composée	d'un	spectre	de	lumières	colorées	et	élabora	sa	théorie	universelle	de	la	gravitation	qui	explique	pourquoi	les	objets	tombent	sur	terre	et	pourquoi	les	corps	célestes	se	déplacent	comme	ils	le	font.	L'invention	du
microscope,	qui	est	à	bien	des	égards	l'opposé	naturel	du	télescope,	est	généralement	attribuée	au	lunetier	Hans	Lippershey	(de	1570	à	1619	environ),	qui	vivait	alors	aux	Pays-Bas.	En	1661,	l'Italien	Marcello	Malpighi	utilisa	un	microscope	pour	découvrir	les	capillaires	dans	le	système	sanguin.	Il	s'agit	du	chaînon	manquant	entre	les	artères	et	les
veines	qui	confirmait	la	découverte	de	William	Harvey	sur	la	circulation	sanguine.	Les	idées	de	Galien	sur	le	fonctionnement	du	corps	humain	s'avérèrent	alors	totalement	inadaptées	ou	tout	simplement	erronées.	L'expérimentateur	anglais	Robert	Hooke	(1635-1703)	utilisa	son	microscope	pour	créer	de	sensationnels	dessins	d'un	nouveau	monde
miniature,	publiés	dans	son	ouvrage	Micrographia	en	1665.	Le	Néerlandais	Antonie	van	Leeuwenhoek	(1632-1723)	mit	au	point	un	nouveau	type	de	microscope	utilisant	une	bille	de	verre	comme	lentille,	ce	qui	lui	permit	d'obtenir	un	grossissement	beaucoup	plus	important	qu'auparavant.	Leeuwenhoek	découvrit	des	bactéries,	des	protozoaires,	des
globules	rouges,	des	spermatozoïdes	et	le	mode	de	reproduction	de	minuscules	insectes	et	parasites.	Un	autre	microscopiste	néerlandais,	Jan	Swammerdam	(1637-1680),	découvrit	que	les	chenilles	contiennent	ce	qui	deviendra	les	ailes	du	papillon	après	métamorphose.	Enfin,	Nehemiah	Grew	(1641-1712)	fut	le	fondateur	de	l'anatomie	végétale	grâce
à	son	étude	approfondie	des	organes	sexuels	des	plantes.	Le	baromètre,	inventé	en	1643	par	l'Italien	Evangelista	Torricelli	(1608-1647),	permit	aux	scientifiques	de	comprendre	la	pression	atmosphérique.	Le	Français	Blaise	Pascal	(1623-1662)	utilisa	un	baromètre	pour	démontrer	que	la	pression	atmosphérique	varie	en	fonction	de	l'altitude.
L'Allemand	Otto	von	Guericke	(1602-1686)	constata	que	la	pression	atmosphérique	variait	en	fonction	du	temps.	Le	baromètre	fut	nommé	par	le	scientifique	anglais	Robert	Boyle	(1627-1691).	Boyle	et	son	associé	Robert	Hooke	parvinrent	à	démontrer	l'existence	d'un	vide	et	soumirent	toutes	sortes	de	spécimens	à	des	variations	de	pression	à
l'intérieur	de	leur	pompe	à	air.	Boyle	put	ainsi	formuler	un	principe	universel,	connu	sous	le	nom	de	"loi	de	Boyle".	Cette	loi	stipule	que	la	pression	exercée	par	une	certaine	quantité	d'air	varie	de	façon	inversement	proportionnelle	à	son	volume	(à	condition	que	les	températures	soient	constantes).	Abonnez-vous	à	notre	newsletter	hebdomadaire



gratuite!	Un	dispositif	apparenté,	le	thermomètre	à	liquide,	fut	inventé	à	Florence	vers	1650.	Il	transforma	la	médecine	en	permettant	aux	médecins	de	mesurer	la	température	d'un	patient	au-delà	des	simples	termes	"chaud",	"froid"	ou	"normal".	Grâce	à	cet	appareil,	de	nombreuses	autres	expériences	pouvaient	désormais	être	réalisées	et	les
résultats	mesurés	et	comparés	avec	précision.	Le	premier	modèle	fonctionnel	d'horloge	à	pendule	fut	inventé	par	le	Néerlandais	Christiaan	Huygens	(1629-1695)	en	1657.	Dans	une	horloge	à	pendule,	la	régularité	de	l'oscillation	du	pendule	contrôle	précisément	la	chute	d'un	poids.	Les	meilleures	horloges	à	pendule	perdaient	au	maximum	15
secondes	par	jour,	contre	15	minutes	pour	une	horloge	mécanique.	La	mesure	du	temps	devint	encore	plus	précise	avec	l'invention,	en	1675,	des	montres	à	balancier-spiral.	Ce	grand	bond	en	avant	dans	la	précision	non	seulement	aida	les	scientifiques	à	mieux	contrôler	leurs	expériences	et	à	chronométrer	leurs	observations	d'objets	dans	l'espace,
mais	il	révolutionna	également	l'idée	même	du	temps	pour	tout	le	monde.	C'était	le	premier	pas	vers	un	temps	universel,	et	avec	lui	apparurent	les	concepts	d'avance,	de	ponctualité	et	de	retard	dans	la	vie	quotidienne.	Institutionnalisation	de	la	science	Un	autre	développement	clé	de	la	révolution	scientifique,	outre	une	nouvelle	méthode	et	une
nouvelle	technologie,	fut	la	création	d'organismes	de	recherche	spécialisés.	À	cette	époque,	les	universités	(à	l'exception	peut-être	des	départements	de	médecine)	ne	s'intéressaient	pas	à	la	recherche,	mais	uniquement	à	l'enseignement.	Un	nouveau	type	d'institution	était	nécessaire	pour	permettre	aux	scientifiques	de	travailler	ensemble,	de
partager	leurs	découvertes	et,	surtout,	de	recevoir	un	financement	pour	leurs	travaux.	Ce	sont	les	nouvelles	académies	et	sociétés	qui	virent	le	jour	dans	toute	l'Europe.	La	première	de	ces	sociétés	fut	l'Academia	del	Cimento	à	Florence,	fondée	en	1657.	D'autres	suivirent	rapidement,	notamment	la	Royal	Society	à	Londres	en	1663	et	l'Académie
royale	des	sciences	à	Paris	en	1667.	Les	responsables	de	la	fondation	de	la	Royal	Society	en	attribuèrent	l'idée	à	Bacon,	et	ils	étaient	désireux	de	suivre	ses	principes	de	méthode	scientifique	et	son	insistance	sur	le	partage	et	la	communication	des	données	et	des	résultats	scientifiques.	L'Académie	de	Berlin	fut	fondée	en	1700	et	l'Académie	de	Saint-
Pétersbourg	en	1724.	Ces	académies	et	sociétés	devinrent	les	points	focaux	d'un	réseau	international	de	scientifiques	qui	correspondaient,	lisaient	les	travaux	des	uns	et	des	autres	et	visitaient	même	les	laboratoires	et	observatoires	des	uns	et	des	autres	au	fur	et	à	mesure	que	la	nouvelle	méthode	scientifique	s'imposait.	Le	public	était	également
impliqué,	soit	indirectement	par	l'accès	aux	revues	et	aux	livres	publiés,	soit	directement	par	la	possibilité	d'assister	à	des	expériences	et	à	des	démonstrations	dans	les	sièges	des	sociétés	ou	sur	le	terrain.	Création	de	l'Académie	française	et	de	l'Observatoire	de	Paris	L'invitation	faite	aux	non-nationaux	de	devenir	membres	de	ces	sociétés	témoigne
de	l'intensification	de	la	coopération	internationale	au	cours	de	la	révolution	scientifique.	Des	tentatives	furent	faites	pour	normaliser	certaines	expériences	au-delà	des	frontières	et	les	instruments	utilisés	par	les	différents	scientifiques.	Par	exemple,	l'Allemand	Daniel	Gabriel	Fahrenheit	(1686-1736)	conçut	son	échelle	de	Fahrenheit	pour	les
thermomètres	vers	1714.	Le	Suédois	Anders	Celsius	(1701-1744)	proposa	une	échelle	concurrente,	mais	le	fait	de	disposer	de	deux	échelles	pour	les	thermomètres	constituait	une	amélioration	considérable	par	rapport	aux	premiers	temps	où	les	scientifiques	des	différents	pays	utilisaient	simplement	leurs	propres	échelles,	une	situation	qui	rendait	les
comparaisons	de	résultats	extrêmement	difficiles.	Il	y	eut	également	une	coopération	entre	les	scientifiques	malgré	leur	appartenance	à	des	empires	européens	rivaux,	et	c'est	par	l'intermédiaire	de	ces	empires	coloniaux,	en	particulier	les	Hollandais,	les	Français	et	les	Britanniques,	que	les	idées	de	la	révolution	scientifique	se	répandirent	bien	au-
delà	de	l'Europe.	Réaction	à	la	méthode	scientifique	La	réaction	à	la	révolution	scientifique	ne	fut	pas	que	positive.	Certains	intellectuels	doutaient	de	la	fiabilité	des	nouveaux	instruments	scientifiques.	Il	restait	des	sceptiques	de	l'expérimentation	en	général,	ceux	qui	soulignaient	que	les	sens	pouvaient	être	trompés	alors	que	la	raison	de	l'esprit	ne
pouvait	pas	l'être.	L'un	de	ces	sceptiques	était	René	Descartes	(1596-1650),	c'est	lui	et	d'autres	philosophes	naturalistes	qui	mirent	en	doute	la	valeur	du	travail	des	expérimentateurs	pratiques	et	qui	créèrent	une	nouvelle	division	durable	entre	la	philosophie	et	ce	que	nous	appellerions	aujourd'hui	la	science.	Le	terme	"science"	n'était	pas	encore	très
répandu	au	XVIIe	siècle,	mais	de	nombreux	expérimentateurs	se	désignaient	eux-mêmes	comme	des	praticiens	de	la	"philosophie	expérimentale".	Le	terme	"méthode	expérimentale"	fut	utilisé	pour	la	première	fois	en	anglais	en	1675.	Le	développement	de	ces	termes	illustre	qu'une	rupture	était	en	train	de	se	produire	entre	les	penseurs	théoriques	et
les	penseurs	pratiques.	Certains	se	demandaient	même	si	l'humanité	devait	s'aventurer	dans	un	monde	jusqu'alors	invisible,	qui,	selon	eux,	devait	rester	l'affaire	de	Dieu.	La	science	et	la	religion	s'affrontèrent	sur	la	question	de	l'organisation	de	l'univers.	Les	représentants	de	l'Église	préféraient	s'accrocher	à	l'idée	que	la	Terre	et	l'humanité	devaient
être	au	centre	de	l'univers,	et	des	penseurs	comme	Galilée,	qui	soutenait	le	modèle	héliocentrique	de	Copernic,	furent	donc	jugés	coupables	d'hérésie.	Cependant,	la	plupart	des	scientifiques	étaient	chrétiens	et	ne	souhaitaient	pas	remettre	en	question	l'enseignement	de	la	Bible.	De	nombreux	scientifiques	voulaient	simplement	expliquer	comment	le
monde	était	fait	tel	qu'il	est.	En	effet,	certains	soutenaient	que	le	télescope	et	le	microscope	démontraient	à	quel	point	la	vie	était	complexe,	et	qu'il	fallait	donc,	pensaient-ils,	s'émerveiller	encore	plus	de	l'œuvre	de	Dieu.	Il	y	avait	encore	de	la	place	pour	Dieu	dans	ce	nouveau	monde	scientifique,	puisque	des	penseurs	comme	Isaac	Newton,	par
exemple,	ne	pouvaient	qu'expliquer	que	la	gravité	déplaçait	les	planètes,	sans	pouvoir	expliquer	d'où	venait	la	gravité	ni	pourquoi	elle	existait.	La	connaissance	humaine	avait	encore	de	nombreuses	limites.	Les	médecins	connaissaient	désormais	les	causes	de	certaines	maladies,	mais	n'avaient	qu'une	connaissance	limitée	des	moyens	de	les	guérir.	Le
grand	problème	de	la	longitude,	à	savoir	comment	les	navigateurs	pouvaient	suivre	leur	position	autour	du	globe,	n'était	toujours	pas	résolu.	La	technologie	était	encore	désespérément	limitée	dans	de	nombreux	domaines.	Le	télescope	spatial	Hubble	Cap	sur	le	futur	Grâce	aux	nouveaux	instruments	scientifiques,	les	découvertes	se	succédèrent	à	un
rythme	effréné,	suscitant	souvent	la	perplexité	face	à	la	complexité	de	la	vie.	Les	télescopes	à	une	extrémité	de	l'échelle	et	les	microscopes	à	l'autre	révélèrent	qu'un	tout	nouveau	système	de	mesure	était	nécessaire	pour	que	l'esprit	humain	puisse	saisir	l'ampleur	des	merveilles	de	l'univers	visible.	Auparavant,	le	corps	humain	servait	de	base	au
système	de	mesure;	bientôt,	il	faudrait	des	nanomètres	et	des	années-lumière.	La	façon	dont	les	gens	de	toutes	classes	sociales	percevaient	les	nouveaux	mondes	ouverts	par	les	scientifiques	connut	des	changements	considérables.	La	fiction	populaire	de	l'époque	en	est	la	meilleure	illustration.	Elle	commence	à	aborder	des	idées	à	la	fois	intrigantes
et	troublantes,	comme	l'infinité	de	l'univers	ou	le	fait	que	de	minuscules	parasites	ont	eux-mêmes	des	parasites	encore	plus	petits,	qui	ont	à	leur	tour	des	parasites	encore	plus	petits.	Serait-il	possible	de	se	rendre	un	jour	sur	la	Lune?	La	Terre	n'étant	plus	le	centre	de	l'univers,	cela	ne	signifiait-il	pas	qu'il	pouvait	y	avoir	d'autres	planètes	avec	d'autres
formes	de	vie?	Cependant,	au	milieu	de	cette	perplexité,	il	y	avait	une	nouvelle	confiance	et	une	nouvelle	croyance,	certainement	parmi	les	scientifiques,	que	la	technologie	et	la	science,	avec	le	temps,	pourraient	fournir	toutes	les	réponses	dont	l'humanité	a	besoin	pour	vivre	mieux,	plus	longtemps	et	plus	heureusement.	Les	nouveaux	mécanismes
d'horlogerie	avec	leurs	engrenages	sophistiqués,	l'utilisation	de	pistons	dans	les	pompes	à	air	et	la	découverte	de	la	puissance	de	la	pression	de	l'air	incitèrent	les	ingénieurs	à	fabriquer	de	nouvelles	machines	comme	la	machine	à	vapeur,	alors	qu'une	autre	révolution,	encore	plus	importante,	se	profilait	à	l'horizon:	la	révolution	industrielle
britannique.	La	révolution	scientifique	eut	un	autre	effet	durable,	à	savoir	l'établissement	de	la	science	comme	la	méthode	la	plus	reconnue	pour	trouver	la	vérité,	une	position	dominante	qu'elle	occupe	encore	aujourd'hui.	Lorsque	nous	parlons	de	théories,	d'hypothèses,	de	lois	de	la	nature,	de	preuves,	de	faits	et	de	progrès,	nous	utilisons	des	termes
qui	furent	inventés	pendant	la	révolution	scientifique;	il	est	impensable	de	discuter	de	la	connaissance	aujourd'hui	sans	utiliser	ces	termes,	et	c'est	peut-être	là	que	réside	le	véritable	héritage	de	cette	révolution	des	idées,	des	méthodes	et	de	la	technologie.	The	Scientific	Revolution,	spanning	the	16th	and	17th	centuries,	marked	a	fundamental	shift	in
human	understanding	of	the	natural	world.	Before	this	period,	much	of	European	knowledge	was	shaped	by	ancient	philosophers,	religious	teachings,	and	medieval	scholasticism.	However,	a	new	era	of	scientific	inquiry	emerged,	reshaping	intellectual	life	and	laying	the	foundation	for	modern	science.	This	period	brought	forward	revolutionary	ideas
in	astronomy,	physics,	biology,	and	medicine,	which	not	only	transformed	the	way	humans	viewed	the	universe	but	also	revolutionized	the	approach	to	scientific	investigation.	The	Scientific	Revolution	was	driven	by	the	pioneering	work	of	scholars	such	as	Copernicus,	Galileo,	Kepler,	Newton,	and	many	others.	Their	discoveries,	though	often
controversial	and	in	direct	conflict	with	prevailing	religious	doctrines,	played	a	key	role	in	developing	the	empirical	and	experimental	methods	that	define	modern	science.	This	study	will	explore	the	key	events,	figures,	and	ideas	that	characterized	the	Scientific	Revolution,	examine	its	significance	in	European	history,	and	highlight	the	long-lasting
impact	it	had	on	the	development	of	modern	thought	and	society.	Key	Concepts	of	the	Scientific	Revolution	Empirical	Evidence	and	Observation:	One	of	the	hallmarks	of	the	Scientific	Revolution	was	the	shift	from	reliance	on	ancient	texts	and	religious	dogma	to	empirical	observation	and	experimentation.	Scientific	inquiry	began	to	prioritize
observable	and	measurable	data	over	philosophical	reasoning.	The	Scientific	Method:	The	method	of	systematic	experimentation,	observation,	and	hypothesis	testing	became	the	cornerstone	of	scientific	investigation	during	this	period.	This	approach	would	later	be	refined	and	popularized	by	philosophers	like	Francis	Bacon	and	René	Descartes.
Challenging	Traditional	Views:	The	period	saw	significant	challenges	to	established	beliefs,	particularly	in	the	realms	of	astronomy,	biology,	and	physics.	The	works	of	Copernicus,	Galileo,	and	Newton	were	central	to	undermining	long-held	ideas	about	the	nature	of	the	universe	and	the	Earth’s	place	within	it.	Pioneering	Figures	and	Their
Contributions	1.	Nicolaus	Copernicus:	The	Heliocentric	Theory	Background:	A	Polish	astronomer,	Copernicus	is	best	known	for	his	heliocentric	theory,	which	proposed	that	the	Sun,	rather	than	the	Earth,	was	at	the	center	of	the	solar	system.	Impact:	Copernicus’	theory	revolutionized	the	way	humanity	viewed	the	universe.	Although	initially	met	with
resistance,	especially	from	the	Catholic	Church,	his	work	laid	the	groundwork	for	future	astronomical	discoveries.	His	most	notable	work,	De	Revolutionibus	Orbium	Coelestium	(On	the	Revolutions	of	the	Celestial	Spheres),	published	in	1543,	marked	the	beginning	of	a	paradigm	shift	in	cosmology.	2.	Galileo	Galilei:	Father	of	Modern	Observational
Astronomy	Background:	Galileo,	an	Italian	polymath,	made	significant	advancements	in	the	use	of	the	telescope	to	observe	celestial	bodies.	His	discoveries	included	the	moons	of	Jupiter,	the	phases	of	Venus,	and	the	detailed	surface	of	the	Moon.	Impact:	Galileo’s	support	of	the	heliocentric	model	brought	him	into	direct	conflict	with	the	Catholic
Church,	resulting	in	his	famous	trial	and	house	arrest.	Despite	this,	his	advocacy	for	empirical	observation	and	his	development	of	the	scientific	method	made	him	a	central	figure	in	the	Scientific	Revolution.	His	works	laid	the	foundation	for	later	scientific	advancements	in	physics	and	astronomy.	3.	Johannes	Kepler:	Laws	of	Planetary	Motion
Background:	Kepler,	a	German	mathematician	and	astronomer,	built	on	the	work	of	Copernicus	and	formulated	his	three	laws	of	planetary	motion.	These	laws	described	the	elliptical	orbits	of	planets	and	their	relationship	to	the	Sun.	Impact:	Kepler’s	laws	helped	further	substantiate	the	heliocentric	theory	and	established	a	more	accurate	model	of	the
solar	system.	His	work	also	laid	the	groundwork	for	Newton’s	theory	of	gravitation.	Kepler’s	contributions	were	instrumental	in	the	transition	from	medieval	to	modern	scientific	thought.	4.	Isaac	Newton:	Universal	Gravitation	and	Laws	of	Motion	Background:	Isaac	Newton,	an	English	mathematician	and	physicist,	is	often	regarded	as	the	culminating
figure	of	the	Scientific	Revolution.	His	work	in	Philosophiæ	Naturalis	Principia	Mathematica	(Mathematical	Principles	of	Natural	Philosophy),	published	in	1687,	synthesized	the	work	of	his	predecessors	into	a	cohesive	theory	of	motion	and	gravitation.	Impact:	Newton’s	laws	of	motion	and	universal	gravitation	became	the	foundation	for	classical
mechanics,	offering	a	unified	explanation	of	celestial	and	terrestrial	motion.	His	theory	not	only	revolutionized	physics	but	also	provided	the	mathematical	tools	for	understanding	the	physical	world.	Scientific	Advancements	in	Key	Disciplines	1.	Astronomy	and	Cosmology	Heliocentrism:	The	transition	from	the	geocentric	(Earth-centered)	model	to	the
heliocentric	(Sun-centered)	model	was	a	defining	feature	of	the	Scientific	Revolution.	Copernicus,	Kepler,	and	Galileo	were	key	figures	in	challenging	the	Earth-centric	view	upheld	by	the	Church	and	ancient	thinkers	like	Ptolemy.	Telescope	and	Observations:	The	invention	of	the	telescope	by	Hans	Lippershey	and	Galileo’s	improvements	allowed	for
unprecedented	observations	of	the	sky.	Galileo’s	telescopic	discoveries,	such	as	the	moons	of	Jupiter	and	the	phases	of	Venus,	provided	empirical	evidence	supporting	the	heliocentric	model.	2.	Physics	and	Mechanics	Laws	of	Motion:	Newton’s	laws	of	motion,	which	describe	the	relationship	between	the	motion	of	an	object	and	the	forces	acting	on	it,
marked	a	major	leap	in	the	study	of	physics.	His	work	on	gravity	provided	a	framework	for	understanding	both	terrestrial	and	celestial	phenomena.	Mechanical	Philosophy:	Early	modern	scientists	such	as	René	Descartes	and	Pierre	Gassendi	sought	to	apply	mechanical	principles	to	natural	phenomena.	Descartes,	for	example,	proposed	that	the
physical	world	could	be	understood	in	terms	of	matter	in	motion,	laying	the	groundwork	for	later	developments	in	physics.	3.	Medicine	and	Biology	Anatomy	and	Dissection:	Andreas	Vesalius,	a	pioneering	figure	in	the	study	of	human	anatomy,	made	groundbreaking	contributions	by	advocating	for	the	dissection	of	human	bodies	to	learn	about
anatomy.	His	detailed	anatomical	drawings	challenged	the	long-held	ideas	of	the	ancient	physician	Galen	and	paved	the	way	for	modern	medicine.	Circulation	of	Blood:	William	Harvey’s	discovery	of	the	circulation	of	blood	in	the	human	body	furthered	the	understanding	of	human	physiology.	Harvey’s	observations,	published	in	De	Motu	Cordis	(On
the	Motion	of	the	Heart),	revolutionized	medical	science	and	laid	the	foundation	for	the	study	of	cardiovascular	health.	The	Influence	of	the	Scientific	Revolution	on	European	Society	Intellectual	Transformation:	The	Scientific	Revolution	transformed	the	intellectual	landscape	of	Europe.	Scholars	began	to	rely	on	reason,	empirical	evidence,	and	the
scientific	method,	marking	a	shift	from	medieval	scholasticism,	which	was	based	on	ancient	texts	and	theological	doctrines.	Religion	and	Science:	The	new	scientific	ideas	often	clashed	with	established	religious	doctrines,	particularly	the	teachings	of	the	Catholic	Church.	The	heliocentric	theory,	for	example,	was	opposed	by	the	Church	as	it
contradicted	the	Bible’s	teachings	about	the	Earth’s	central	place	in	the	universe.	The	trial	of	Galileo	is	one	of	the	most	famous	examples	of	this	conflict.	Social	and	Political	Impact:	The	ideas	emerging	from	the	Scientific	Revolution	had	a	profound	influence	on	the	Enlightenment,	which	emphasized	reason,	individual	rights,	and	progress.	Thinkers	like
René	Descartes,	John	Locke,	and	Voltaire	were	inspired	by	the	scientific	methods	of	inquiry	and	applied	them	to	political	and	social	theory.	The	Legacy	of	the	Scientific	Revolution	Development	of	Modern	Science:	The	methodologies	and	discoveries	of	the	Scientific	Revolution	laid	the	groundwork	for	the	development	of	modern	science.	The	scientific
method,	in	particular,	became	the	standard	approach	to	inquiry	in	all	scientific	fields.	Technological	Advancements:	Many	technological	innovations,	such	as	the	steam	engine,	were	inspired	by	the	principles	of	physics	and	engineering	that	emerged	from	the	Scientific	Revolution.	The	Industrial	Revolution,	which	began	in	the	late	18th	century,	was
heavily	influenced	by	the	scientific	discoveries	made	during	this	period.	Cultural	Shifts:	The	Scientific	Revolution	influenced	cultural	movements,	particularly	the	Enlightenment,	which	promoted	the	idea	that	human	progress	could	be	achieved	through	reason	and	scientific	understanding.	This	cultural	shift	also	led	to	increased	secularism,	as	people
began	to	view	the	universe	through	the	lens	of	science	rather	than	religious	doctrine.	Conclusion	The	Scientific	Revolution	was	one	of	the	most	transformative	periods	in	European	history,	fundamentally	reshaping	how	humans	viewed	the	natural	world	and	their	place	within	it.	By	challenging	traditional	beliefs,	introducing	the	scientific	method,	and
fostering	new	discoveries,	it	paved	the	way	for	the	modern	scientific	and	intellectual	landscape.	The	contributions	of	figures	such	as	Copernicus,	Galileo,	Kepler,	and	Newton,	alongside	advancements	in	fields	like	physics,	astronomy,	and	medicine,	have	had	lasting	effects	that	continue	to	shape	the	course	of	history	and	the	development	of	modern
science	today.	The	Scientific	Revolution	not	only	provided	the	intellectual	foundations	for	the	Enlightenment	and	modernity	but	also	established	a	new	paradigm	for	understanding	the	world	that	endures	in	every	scientific	discipline.	Its	legacy	is	evident	in	the	technology,	knowledge,	and	worldview	that	define	the	modern	age.	This	study	guide
provides	a	comprehensive	overview	of	the	Scientific	Revolution,	outlining	key	figures,	discoveries,	and	its	lasting	impact	on	modern	Europe	and	the	world.	error:	Content	is	protected	!!


