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LECTURE 12:

DEVELOPMENTS IN SCIENCE AND CULTURE
INTRODUCTORY COMMENT:  Achievements in science applied to our economy and has resulted in part in the Industrial Revolution; it was an extension or outgrowth of the inquiry that grew out of the Renaissance as well.
I.  Definition of Terms


A.  “Science” is an intellectual study = an 




experimental method of gathering and 




interpreting data, regarding the world of nature, 


whether humanity, matter, and the universe


B.  “Science” is also an organized body of knowledge 

      regarding the world of nature = to arrange such 
   
      knowledge logically, science is divided into 


      branches, such as chemistry, physics, geology, 

      biology, medicine, and astronomy


C.  We have two general kinds of science:



1.  First, we have “pure” or “basic science” = this 

     is concerned primarily with gathering 



     knowledge 
for its own sake, better to 


     understand ourselves 
and the universe 




a. Pure scientists are not 
concerned with 


            knowledge for any immediate practical 



    value



2.  Second, we find “practical” or “applied 



     science,” which is concerned primarily with 


     utilizing discoveries of “pure” science for 


     specific purposes = applied scientists, for 


     example, seek cures for disease, inventions of 


     new machines, and discoveries of new 


     products



3.  In fact, the term or work “scientist,” this 



     person who gathers and studies knowledge 


     methodically, only appears around after the 



     mid-1800s, as we move into the second phase 


     of the Industrial Revolution 
II.  Scientific Method


A.  We have discussed this issue before in the 


      Renaissance lectures


B.  When scientists investigate and solve a problem, 
     
      they:



1.  State the problem clearly



2.  Gather data by precise observation and 



     experimentation that include rigid or strict 


     controls



3.  Analyze the data or information to arrive at a 


     well-reasoned conclusion—a scientific theory 


     or law—and



4.  Test and retest the conclusion because a 



     scientific law must always hold true (to be 



     something more than a hypothesis or theory)



5.  The scientific method has also been applied to 

     the study of the problems of society, and not 



     simply animals or nature—issues such as 


     human behavior, economic security, race 



     relations, and world peace



a.  Those who study sociology, 





     economics, and history are called 



             SOCIAL SCIENTISTS (history is part of 


     it, but some think it is also part of the 



     HUMANITIES, 
which grew out of the 



     Renaissance, which is concerned also 



     with culture, the arts, 
literature, etc., not 



     simply social structures and politics, etc.)



b.  Behavorial sciences include psychology 



     and psychiatry 

III. Brief History of Science


A.  Prehistoric Times through the Middle Ages:



1.  Until the Renaissance era, humanity slowly 


     accumulated knowledge about the physical 


     environment



2.  The method before this time was trial and 


     error, and the emphasis was upon practical 


     discoveries



3.  Suffice it to say that peoples of many races, 


     religions, and nationalities contributed to our 


     general knowledge (we all borrow 


     extensively, some more than others)



4.  Some prehistoric peoples devised the lever 


     and wheel (in the Western Hemisphere, native 

     peoples did not use the wheel, although they 


     had devised toy wheels for children to play 


     with, as they did not make that leap in logic at 


     the time)



5.  Early advanced civilizations in Egypt, Greece, 

     India, and China, along with the medieval 


     Muslims in the Middle East, also carried out 


     other advances (astronomy, navigation, 



     mapmaking, literature, architecture, etc.)


B.  Renaissance Era (1300-1650):  In the 16th century,


     West Europeans began modern science by starting 

     a SCIENTIFIC REVOLUTION


1.  Renaissance scientists promoted free inquiry,



     and employed the scientific method, made 


     important contributions to pure science



2.  Drawing upon the ancients and other cultures, 


     including the Islamic Middle East, these 



     Renaissance scientists carried out work in the 


     fields of mathematics, medicine, chemistry, 


     and astronomy, efforts essential to later 



     research


C.  Enlightenment and Early Industrial Revolution


      (1700-1800)



1.  In the 18th century, scientists were stimulated 


     by both philosophical developments (ideas) 


     and practical industrial motives


2.  The Enlightenment encouraged them  



a. THE ENLIGHTENMENT (AGE OF 




    REASON) was a West European 





    philosophical movement typified by 



    skepticism (critical viewpoints) toward 



    tradition, a drive for knowledge, and an 



    emphasis upon natural law 
and reason



3.  The early phase of the Industrial Revolution 


     also encouraged scientists to speed up 


     production by inventing new machines and 


     improving farming methods



4.  During the 18th century, scientists engaged in 


     pure science or research, and perhaps, to some 

     greater degree, began to apply this knowledge 


     into technology


D.  Modern Science (mid-19th century to present)



1.  Especially during the 20th century, science  



     continued to grow in importance and has 



     assumed characteristics that in many ways 


     distinguish it from previous scientific ages



2.  Research equipment and facilities have 



     become increasingly sophisticated and 


     expensive



3.  Scientific research is increasingly financed by 


     large corporations (research and industry can 



     go hand in hand) and governments (to 


     promote social progress on the whole, as well 


     as military defense and consumer safety)



a. Increasingly, governments support 



    research universities and even industrial 



    laboratories, while companies have their 




    own research departments


4.  Research now involves several of the 



     scientific areas, and it has become complex = 


     even the greatest individual scientists have to 


     work with other scientists as teams, with 



     centralized supervision


5.  Scientists often now engage in pure and 



     applied science (apply ideas and discoveries to 

     our way of life), and this process has only 


             accelerated and gained in intensity


6.  Scientific developments have opened up new, 


     previously unknown areas of investigation = 


             especially in such behavorial fields as 


     anthropology, sociology, and psychology



7.  Finally, the achievements of modern science 


     and technology affect our lives = at work, at 



     play, and in war and peace = we live in the 



    age of science

IV.  Medical Advances 


A. We do not have time to go into lots of detail into 

     the various personalities in history who made 

     particular medical contributions, but I do want to 

     discuss the results of advances in MEDICAL 

     SCIENCE


1. In 1900, the average American lifespan was 


    about 45-50 years = today, with infant and 


    child death or mortality rates reduced, 


    American life expectancy has increased to 


    more than 75 years (with women having a 


    slight edge) 



2. Since World War II in 1945, in 



    underdeveloped countries, medical scientists 


    have significantly reduced death-causing 



    diseases and thus have created a 


    population explosion (though some leveling 



    off is anticipated over time)



a.  However, one unanticipated or 


             unexpected development in more recent 



     years has been the growth of viruses and 



     bacteria that are 
increasingly resistant to 



     our medicines, new so-called “super 



     bugs,” that have adapted 




b. Some of our advances and optimism have 



    been humbled since the last quarter of the 



    20th century



3. Surgery also gained in importance as a tool for 


    the treatment of certain injuries and diseases



4.  Scientists also developed a better



     understanding of human behavior and some 


     success in the treatment of certain mental 


     illnesses



5. In the United States and other developed and 


    medically advanced countries, doctors 


    emphasize preventative medicine 



a. That is, one takes action before diseases 



    can strike (inoculations or shots, for such 



    diseases as polio, smallpox, tetanus, 



    measles, etc.) 




b. Also, countries have introduced methods 


            of modern sanitation and promoted ideas 



    about a balanced diet, and adequate 




    exercise
V.  Geology and Biology 


A.  Again, some comments on the effects of the 
    
   
     contributions from these scientific disciplines


1.  People acquired a better perspective of 



     themselves and their civilizations in relation to 


     the vast age of the earth



2.  They began to realize that the 6,000 years of 


     known human history spanned but a tiny 



     fragment of the earth’s vast existence (another 

     Renaissance outgrowth = humanity not at the 


     center of the universe per se, though still 



     important)



3.  Unfortunately, some people began to apply 


     Charles Darwin’s ideas about adaptation, 


     struggle for survival, and survival of the fittest 

     (Natural Selection) in the late 1800s and early 


     1900s to other political agendas concerning 


     peoples and nations, resulting in the rise of 


     modern racism (it became a means of how to 


     justify power relationships in politics, how to 


     explain economic and social inequalities in 


     capitalist society, why economic classes 



     clashed and struggled, and how to account for 


     European technological superiority over the 


     rest of the world, etc.) 




a. Some of these ideas were discredited by 



           the Nazis during World War II


4.  With advances in biology, farmers were able to 

     raise improved agricultural products and more food 


     stores
VI.  Chemistry and Physics 


A. Effects of various contributions


1. Scientists in these fields since the 18th century    
    provided the foundation for 2 of today’s giant 
    
    industries—chemicals and electronics

2. Chemists, usually working in research


    laboratories, have furnished an array of useful 
    
    products, such as explosives, building 
    
   
    materials, synthetic dyes, flavoring extracts, 
   
    drugs, artificial fibers (rayon and nylon), 
  
   
    synthetic rubber and leather, and a wide range 
  
    of plastics

3.  Electronics engineers have produced 


     automatic control devices:  thermostats to 
   
     regulate heating systems, electronic eyes to 

     adjust camera lenses and operate doors, 
    
  
     instruments to guide space vehicles, and 

     control panels to direct factories through 
   
  
     automation = also have devised computers, or 

     electronic brains, which outperform humans in 

     conducting clerical tasks and mathematical 

     calculations



4. Harnessing of atomic power since 1945 for 


            both peaceful and military purposes

VII.  The Space Age
1. The ROCKET, a cylindrically shaped engine propelled by burning high-energy fuel, provides the powerful thrust necessary to lift vehicles from earth’s gravity into outer space 

2. Following World War II in 1945, both Russia (USSR) and the United States began to develop rockets (thanks in part to captured German rocket scientists)
a. In rocket thrust power, the Russians achieved an early lead, but by the mid-1960s, the Russians were overtaken and surpassed by the United States with its might Saturn rockets

b. Since the 1990s, we have seen the European Space Agency and China begin launching into space, with China only in the past couple of years putting men into orbit 




1) India also is developing a space 





    program
3. In 1957, Russian scientists placed into orbit around the earth the first human-made satellite, Sputnik I, which weighted 184 pounds = the Americans followed in 1958 with Explorer I = later both countries put weather, communications, and other satellites (spy) into space



a. By the 1960s and 1970s, spaceships had   


    been sent to the Moon, Venus and Mars to 


    gather information about the solar system
4.  In 1961, the Russians sent the first man into 
  
  space (cosmonaut) Yuri Gagarin, and in 1962, 

  the Americans sent their first orbiting astronaut


a. The Russian had the first woman in space 

                in 1963, and the U.S. followed in 1983

5.  By July 1969, the United States had sent    
  
  
 astronauts to the Moon (Apollo 11) = four   
  
  
 missions to the moon in all, the last taking place 

 in 1972 
6.  In 1972, the U.S. launched the spaceship Pioneer   
 10, which completed a 21-month journey past 
     the planet Jupiter, and in 1983 left our solar     
     
 system

VIII.  Impact of Scientific Knowledge

A.  Expansion of Scientific knowledge in the four                       

     centuries since the “scientific revolution” began        

     during the Renaissance = a tremendous expansion

B.  Moral and Philosophical Issues Raised by     
 
Scientific Progress 


1. Scientists increasingly realize that their   
    
   
    discoveries and inventions raise moral, ethical, 

    and philosophical issues such as:



a. How to limit the use of nuclear power to 

            peaceful purposes



b. How to gain the benefits and avoid the ill 


    effects of automation (machine-led life)


c. How to protect the environment against 

           pollution resulting from our mechanized 


   society



d. And how to determine whether to use 

           complex medical equipment to prolong 


   somewhat the lives of terminally ill people 




e. How to apply ethical standards in an ever-




   changing and rapid-paced world

2.  Since World War II, scientists have begun to 
   
speak out on such public issues and have sought 
    to exert leadership, that there are political, as well  

    as practical, consequences in the use of 

knowledge 



a. We can find many opinions in the 

            scientific community at large



b. We also find concerned citizens speaking 


    out on such complex issues 

3. One philosophical issue raised by science 

    concerns humanity’s view of itself in relationship 

to the universe


a.  Before the “scientific revolution,” 

    humanity viewed itself as standing alone 
            at the apex or height of creation and the 

    earth as being the center of the solar 

    
    system 


b. Now we have developed something of a   
   
    sense that we are a part, perhaps a small 

    part, of a much larger universe, though we 


    still hold a special place 



1) There is no agreement on that issue, 


    of course, as debates abound about 


    intelligent or even basic life out in 


    the cosmos
C.  Evaluation of Science:  Good or Evil?

1. It is probably impossible to state whether science is a force for good or evil = science itself is a body of knowledge and a method of acquiring such knowledge, hence it is merely a servant of humanity

2. More properly, the question should be asked whether humanity is a force for good or evil

3. Humanity has used science for good purposes

a. To build labor-saving devices, to provide more leisure, to further human comfort and well-being, to extend the average life span, to wipe out disease, and to employ natural resources more efficiently

4. BUT humanity has also applied science for bad purposes

a. To wage war, to torture the innocent, to kill, to bomb and destroy cities, and to seek world domination

5. What does the future hold, especially as we progress in the genetic and bio-medical fields?  The answer lies not in science, but in ourselves…
IX.  ACHIEVEMENT IN LITERATURE AND THE 
       ARTS


A. Achievements in Literature and the Arts


1. Again, there is not enough time to do this   
    
    important topic the justice it deserves, but here 

    follow some general comments

2. Cultural Movements (Western = later impact 
    
    on rest of present world)

1. In any period in history, conditions in society affect or influence writers and artists = a consequence of this is that their works contain certain common characteristics, usually classified as “cultural movements”:

2. Classicism (dominated most of 1700s):

a. Inspired by classical Greek and Roman civilizations 

b. The style and subject matter aimed to please the aristocracy, who under the Old Regime were the main patrons or supporters of art (established rules and emphasized emotional restraint, formality, and dignity)

3. Romanticism (dominated the early 1800s), expressed the spirit of revolt encouraged by the French Revolution of 1789 = Romanticists rebelled against classical tradition, holding up the dignity of the ordinary person, and asserting the individual’s right to live in freedom, to exercise their imagination, and to express emotion = Romantic writers and painters described the beauties of nature and the glories of the past and tradition = Romantic musicians often expressed nationalist themes

4.  Realism (began around the mid-1800s) described world as it existed, even in its less attractive aspects = writers in this movement treated ordinary people and everyday affairs, especially problems associated with the Industrial Revolution
a. Realist painters pictured people and things in a true-to-life form

b. Charles Dickens and early Industrial Britain

4. Impressionism, popular toward the late 19th century, was a revolt against realism = prominent chiefly in painting = they expressed not a “photographic” accuracy, but the artist’s personal reactions

5. Modern tendencies (since 20th century):

a. Writers and artists both have used older movements and have experimented with newer methods of expression (abstract painting, such as CUBISM, non-melodic and non-harmonic music called DISSONANCE, disconnected thoughts of characters in novels, a form of writing called STREAM OF CONSCIOUSNESS, and SURREALISM, a movement in writing and painting that is influenced by psychology in its attempt to give expression to the unconscious mind

b. In modern times, literature and art have become increasingly internationalized (science provides us with quick means of worldwide communication and transportation, and cultural ideas and works can spread rapidly) = from the printing press in 1453, to the Internet today

c.  As creators, many modernist artists 
     search for originality and individuality,    
 protest against war and brutality, and 
 
 emphasize the complexity of our 
 


     society and world
