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The Intellectual Developments of 
the 16th and 17 Centuries 

 This was one of history's most significant intellectual 
developments. 

 It forever changed man's view of the universe.   

 An earth-centered universe gave way to one in which the 
earth was only one of many planets orbiting around the 
sun—itself only one of millions of stars.   

 Their scientific view of mankind's place in the larger 
scheme of things caused men began to rethink moral and 
religious matters as well.   

 The new scientific methods and concepts were deemed so 
impressive that ever since, science has been the 
measuring stick of all knowledge.  
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The Scientific Revolution 

 Term is a misnomer, since it was neither rapid, 
nor did it involve large numbers of people 

 The “revolution” was the work of a few men 
employing either of two major methods: 

– The imposition of small changes on existing 
models of thought 

– The desire to ask new questions and use new 
methods of investigation. 



Ptolemy’s Geocentric View 

Figure of the heavenly bodies — An illustration of the Ptolemaic geocentric system by Portuguese 
cosmographer and cartographer Bartolomeu Velho, 1568 (Bibliothèque Nationale, Paris) 



Changing View of the Universe 

 Until the mid-1500s, Europeans 
accepted Ptolemy’s theory, that the 
Earth was the center of the universe, 
which matched the teachings of the 
Church.   

 In 1543, Nicolaus Copernicus, a Polish 
astronomer, was dissatisfied with the 
clumsy adjustments the Ptolemaic 
system required to make. 

 For the sake of mathematical 
elegance, Copernicus proposed a 
heliocentric, or sun-centered, model 
of the universe.  

Nicolaus Copernicus 



Refining the Planet’s Orbits 
 Tycho Brahe, (1546-1601) set up an observatory , 

which compiled a large amount of astronomical 
data and provided evidence to support 
Copernicus’ theory.  

 Johannes Kepler (1571 – 1630), a German, 
supported Copernicus’ theory and proposed that 
each planet moved around the sun in an    
elliptical orbit. 

 The Italian Galileo Galilei (1564-1642) built           
a telescope and confirmed the heliocentric  
model.   

 Nature, said Galileo, was totally subject to 
mathematical laws. 

 Galileo’s support for Copernicus’s ideas           
was controversial. Johannes Kepler 

//upload.wikimedia.org/wikipedia/commons/d/d4/Johannes_Kepler_1610.jpg


Heretical Ideas  A majority of philosophers & astronomers 
still supported the geocentric view of the 
universe. 

 After 1610, he began publicly supporting 
the heliocentric view.  

 In 1616, the Church condemned him for 
challenging the idea that the heavens 
were fixed and perfect.  

 In 1632, he defended his views in his 
Dialogue Concerning the Two Chief World 
Systems. 

 In 1633, he was tried before the 
Inquisition and was forced to withdraw 
his “heresies” and spent the rest of his 
life under house arrest. 

Portrait of Galileo Galilei by 
Giusto Sustermans 



Newton Ties It All Together 

 Isaac Newton (1642-1727) 
discovered the force that keeps the 
planets moving around the sun – 
universal gravitation. 

 Explained the refraction of light. 

 In 1687, he published 
Mathematical Principals of Natural 
Philosophy, explaining that all 
motion in the universe can be 
measured and explained 
mathematically.  

 Linked physics and astronomy and 
led to the development of calculus. 



The Empirical Method 

 Francis Bacon (1561-1629) & René Descartes (1596-1650) 
rejected Aristotle’s scientific assumptions that truth is known at 
the beginning.  

 Bacon stressed that scientific thought must               
conform to empirical observation and            
induction. 

 An amateur scientist, Bacon decried            
reverence for intellectual authority and            
advocated innovation, change, and a close        
examination of empirical evidence. 

 Science had to have a practical purpose and     
should aid the human condition. 

Francis Bacon 



The Method of Rational Deduction 

 The Frenchman Descartes believed that deduction and rational 
speculation could be used to explain the world fully. 

 He has been dubbed the 'Father of        
Modern Philosophy‘. 

 Human reasoning leads to understanding               
and said, “I think, therefore I am.” 

 His Meditations on First Philosophy      
continues to be a standard text at most      
university philosophy departments. 

 He is credited as the father of analytical                  
geometry, the bridge between algebra and geometry, crucial to 
the discovery of infinitesimal calculus and analysis. 

René Descartes 



Philosophy Responds to Changing Science: 
Nature as Mechanism 

 Scientific progress convinced Europeans of the 
power of human reason.   

 If people used reason to find laws that governed the 
physical world, why not use reason to discover 
natural laws, or laws that governed human nature? 

 Thus, the Scientific Revolution led to another 
revolution in thinking, which came to be known as 
the Enlightenment. 

 Through the use of reason, people and governments 
could solve social, political, and economic problems.  
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Apologist for Absolute Government 

 Thomas Hobbes (1588-1679) 
believed people are naturally 
cruel, greedy, and selfish.  

 Humans in natural state are 
constantly striving for power; 
equality leads to competition 
and conflict. 

 People entered into a social 
contract, in order to live in an 
organized society.  



Apologist for Absolute Government 

 He advocated a commonwealth that was tightly ruled by law 
and order and free from the dangers of anarchy (Leviathan, 
1651). 

 Only an absolute                 
authority can ensure                 
an orderly society;                 
did not recognize the                 
authority of God or         
church. 



Defender of Moderate Liberty and Toleration 

 John Locke (1632-1704) believed 
people are basically reasonable 
and moral.  

 He opposed Hobbes and denied 
the argument that rulers were 
absolute in their power: First 
Treatise of Government argues 
against patriarchal model. 

 Man’s natural state was one of 
perfect freedom and equality. 

 People have certain natural rights. 



Defender of Moderate Liberty and Toleration 

 In Second Treatise of Government, he 
argues that a government has a duty 
to the people it governs; must be 
reasonable and responsive to 
citizens.   

 If a government fails, the people 
have the right to overthrow it, as was 
embodied in the Glorious Revolution 
of 1688-1689. 

 In Letter Concerning Toleration (1689), he defended 
extensive religious toleration among Christians to resolve 
destructive religious conflict of past two centuries; laid 
foundation for religious liberty, separation of church & state. 



The New Institutions of Expanding 
Natural Knowledge 

 Universities were reluctant to rapidly assimilate new 
scientific knowledge. 

 Pioneers recognized need for “institutions of sharing” 
allowing new information to be gathered, exchanged, and 
debated. 

– Most famous was the Royal Society of London, founded in 1660. 

– Academy of Experiments in Florence was founded in 1657. 

– The French Academy of Science was founded in 1666. 

– Berlin Academy of Science was founded in 1700. 

 These societies met regularly to hear papers and observe 
experiments. 



The New Institutions of Expanding   
 Natural Knowledge 

 In Baconian fashion, members of societies 
presented science as an aid to the goals of 
government and growth of the economy. 

 Mathematicians could solve surveying, other 
engineering problems, & improve armaments. 

 People wanting improved production, 
navigation, or military artillery might 
seek help from associations. 

 Groups championed modern practical 
achievements of applied knowledge and 
urged religious toleration, mutual 
forbearance, political liberty; became 
basis of 18th century Enlightenment. 

John Evelyn, who helped found 
the Royal Society 



Women in the World of the Scientific 
Revolution 

 Women were not admitted into medieval or early 
modern universities; and continued to be excluded 
until the end of the 19th century. 

 Women could and did exercise influence over princely 
courts where natural philosophers , such as Galileo, 
sought patronage; though did not determine or benefit 
from patronage decisions. 

 Queen Christina of Sweden (r. 1632-1654) brought 
René Descartes to Stockholm was an exception. 

 Nobelwomen and women from artisan class could 
command attention from ambitious natural 
philosophers in husband’s social circle. 



Women in the World of the Scientific 
Revolution 

 Margaret Cavendish (1623-1673) made significant 
contributions to scientific literature of day; quarreling 
with ideas of Descartes & Hobbes. 

 Maria Cunitz published a book on astronomy. 

 Maria Winkelmann was not allowed to continue to practice 
astronomy when her husband died, despite known contributions. 

 Emilie Châtelet (1706-1749) aided Voltiare in his        
composition of French popularization of Newton’s               
science; her knowledge of mathematics was more             
extensive than his and crucial in completing the       
book. 

 She translated Newton’s Principia into French. 



Continuing Superstition 

 Despite the emerging 
scientific ideas, many 
people continued to 
believe in the power of 
magic and the occult. 

 Between 1400 and 1700, 
an estimated 70,000 to 
100,000 people were 
sentenced to death for 
practicing harmful magic 
(maleficium) and 
diabolical witchcraft. 

 Witches were said to 
inflict harm on neighbors 
and attend mass meetings 
known as, sabbats. 
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Burning of three witches in Baden, Switzerland 
(1585), by Johann Jakob Wick. 



Village Origins and Clerical Influence 
 Belief in witches was rooted in popular and elite culture. 

 Village societies feared and respected “cunning folk,” who 
helped with natural disasters and disabilities. 

 Those most in need of security and influence (old, 
impoverished single or widowed women) made claims to such 
authority. 

 Clergy claimed “high magic” in transforming bread and wine 
into the body and blood of Christ (Eucharist) and casting out 
demons. 

 Church sought to supplant folk magic with church magic and 
local princes wanted to supplant folk law with Roman law. 

 Identifying and executing witches became a demonstration of 
absolute spiritual and political authority over a village or 
town. 

 



Who Were the Witches? 
 Estimated 80% of witch-hunt victims were single women aged 

over forty. 

 Was it a conspiracy against strong women? 

 Three groups of women were commonly accused: 

 Widows, who lived alone,                        
were dependent on others,           unhappy, 
and known to strike out. 

 Midwives, whose work made                       
them unpopular when mothers               
or infants died in childbirth. 

 Healers and herbalists, who          
were targeted because work           
gave them a moral and                 
spiritual authority over                 
common people. 

Torture of a witch, Anne Hendricks, in Amsterdam in 1571 



End to Witch-Hunts 
 In the developing scientific culture, mind and matter were 

seen as independent; mere words couldn’t alter things. 

 Advancing medicine, rise of insurance, and lawyers gave 
people greater security against  calamities. 

 Witch-hunts got out of control when accused leading 
townspeople and        
judges. 

 Trials ceased to serve              
the interests of those             
conducting trials and                
threatened anarchy. 

An image of suspected 
witches being hanged in 

England, published in 1655. 



Literature and the Arts 
 In the 1600s and 1700s, the arts 

evolved to meet changing 
tastes. 

 Literature developed new forms 
and a wide new audience. 

 Middle class readers enjoyed 
stories about their own times.  

 Great numbers of novels were 
written. 

 Daniel Defoe wrote Robinson 
Crusoe, about a sailor 
shipwrecked on a tropical 
island. 

 Samuel Richardson used letters 
to tell the story of a servant girl 
in Pamela. 

Defoe's pamphleteering and political activities 
resulted in his arrest and placement in a 
pillory on July 31, 1703, principally on account 
of a pamphlet entitled The Shortest-Way with 
the Dissenters; Or, Proposals for the 
Establishment of the Church, purporting to 
argue for their extermination.  



Baroque Art 
 In the age of Louis XIV, a grand, complex 

style known as baroque developed. 

 It was characterized by dynamic 
movement, overt emotion and self-
confident rhetoric. 

 It communicated religious themes in 
direct and emotional involvement.  

 For the aristocracy, the dramatic style 
was a means of impressing visitors and 
expressing triumphant power and 
control.  

 Baroque palaces are built around an 
entrance of courts, grand staircases and 
reception rooms of sequentially 
increasing opulence; the interior of 
Versailles is most elaborate example. 

Bernini's Ecstasy of St. Teresa. 



Versailles, Hall of Mirrors 



Examples of Baroque Painting 
 Baroque painters depicted 

their subjects in a naturalistic  
manner, paralleling interest in 
natural science and better 
understanding of human 
anatomy. 

 Flemish artist Peter Paul 
Rubens was the leading 
religious painter of the Catholic 
Reformation. 

 Charles I commissioned him to 
decorated the ceiling of the 
Banqueting Hall of the king’s 
palace commemorating his 
father, James I. 

 Adoration by Peter Paul Rubens 

http://upload.wikimedia.org/wikipedia/commons/1/1b/Rubens_Adoration.jpg


More Examples of Baroque Painting 
 Dramatic scenes were created by 

contrasting light and darkness. 

 Also portrayed scenes of everyday 
life in realistic detail. 

 Michelangelo Caravaggio was most 
famous artist of time. 

The Crucifixion of Saint Peter, 1601. 
Cerasi Chapel, Santa Maria del 

Popolo, Rome. 

Basket of Fruit, c. 1595–1596, oil on 
canvas, Pinacoteca Ambrosiana, Milan. 



Aeneas flees burning Troy, Federico 
Barocci, 1598 



Gian Lorenzo Bernini Work (1598-1644) 

"Ecstasy of St. Theresa", detail 

Part of the colonnade of Piazza San Pietro with St. 
Peter's and the Vatican Palace beyond 



Baroque Music 

 New kinds of musical 
entertainment evolved, 
such as ballets and 
operas. 
 

 Music followed ordered, 
structured forms. 
 

 Johann Sebastian Bach, 
George Frederick Handel, 
and Wolfgang Amadeus 
Mozart were brilliant and 
influential composers of 
this time.  

Johann 
Sebastian Bach 

George Frederick Handel 

Wolfgang Amadeus 
Mozart 


