Chapter 20: Section 1:
Life in the Industrial Age
How did the development of new sources of power lead to technological advances?-
What inventions improved communications in the late 1800s?-
What was the importance of the internal combustion engine?- 
-In the early 1800s, manufacturers began applying the findings of science to their businesses and in this way  they generated new industrial growth.
-This application of scientific solutions to industrial problems resulted in:
1-the development and use of new sources of power.-
-2-inventions that provided rapid communications over long distances.
3-the creation of new products and materials and the improvement of old ones.- 
Electricity 
In 1870, a new source of power was developed (electricity)-
Michael Faraday: wanted to find out whether magnetism could produce electricity.-
-He found out that by moving a magnet through a coil of wire he could generate an electric current in the wire. 
Others used his discovery to develop the Dynamo (or electric generator)-
-Driven either by a steam engine or by waterpower, the dynamo transformed mechanical power into electrical energy. This energy in turn could generate power to run machinery in factories.
-Other inventors worked on electric light bulbs (it was known that a current passing through certain kinds of wire caused the wire to glow).
Thomas Edison 
In 1879 the American inventor made a bulb that glowed for two days before burning out.-
-Gradually it developed to replace other methods of illumination over the next several decades.
Edison developed a successful central powerhouse and transmission systems.-
-Waterfalls such as Niagara Falls were used as dynamos, Dams were built to provide artificial sources of waterpower.
In the late1800, electric motors replaced steam engines in factories. -
Communication 
-Electricity spurred the growth of other inventions.
-Alexander Graham Bell sent the human voice over a long distance by means of an electrical circuit. (the telephone, 1876)
-1895, the Italian inventor Guglielmo Marconi developed a way to send messages through space without wires. (sending and receiving radio waves, wireless telegraph, from ship to ship, and ship to shore)
The Internal Combustion Engine 
-The electric motor had one specific limitation: it had to be connected to its power supply, this made it impractical as a means of moving vehicles.
-Automobiles: 
The internal combustion engine was called that because the combustion (or burning of the fuel) took place inside a closed cylinder.
While in the steam engine , combustion took place outside the cylinder.
Airplanes: -
1700 people used balloons filled with air to float above the ground.
1903, First people to succeed in flying a powered airplane are: Wilbur and Orville Wright (US)
They succeeded because they studied aerodynamics: the principles governing the movement of air around objects, and used the internal combustion engine to propel their plane through the air (science and technology).





Chapter 20: Section 2
Advances in Science and Medicine 
· What progress was made in the area of biological sciences?
· How did advances in medicine benefit society?
· What advances were made in the study of atomic theory? 
Cell Theory in Biology 
-Biological sciences (biology and genetics): sciences that deal with living organisms as does medicine.
-Physical sciences: sciences that deal with the properties of energy and  nonliving matter. (ex. Astronomy, geology, physics, and chemistry)
-In the 1600s, scientists knew about the cell of the plants and animals (living matter) and notices that the cells of different species are of different shapes and sizes.
Rudolf Virchow 
A German scientist that discovered in 1850 that the cell is the basic unit of living matter.-
-He showed that disease in living organisms was caused by changes in the cell or their destruction as a result of some outside force or agent.
-He also concluded that every new cell must come from some older cell and that only living matter can produce living matter. 
Jean-Baptiste Lamarck’s Theory of Inheritance 
-People believed that all the different kinds of plants and animals had been created at one time by divine beings.
-One group of scientist offered a different theory that argued that the thousands of kinds of modern plants and animals had evolved or developed from common ancestors long ago. This kind of development through change is called evolution. 
-The French biologist  suggested that living things changed their form in response to their environment. Ex. A giraffe. 
Such changes were then passed on by inheritance to its descendants. -
Consequently other characteristics might gradually disappear if they were never used. -
-Lamarck thought that these kinds of change continuing from generation to generation for millions of years could have produced present-day plants and animals out of the first bits of living matter.
-His theory did not become part of modern biology because it was later largely disapproved. 
Charles Darwin’s Theory of Evolution 
He spent 30 years studying plant and animal life. -
-In 1859, he published his theory of evolution in a book called On the Origins of Species by Means of Natural Selection.
-He began with a well-known biological fact: no two creatures are exactly alike, not even offspring and their parents.
-He combined this fact with Malthus idea that there were always more creatures born than could survive.
-Therefore, Darwin said that: in any generation some creatures will survive and some will perish. Those who survive will be those whose characteristics are best adapted to the existing environment (the Survival of the Fittest /or Natural Selection)
-The strongest survivors will live to produce offspring, who will then repeat the process and tend to possess the advantageous traits of their parents. 
Darwin’s theory inspired a great deal of scientific activity.-
However, the theory of natural selection was controversial:-
1. it stated that humans developed from animals.-
2. it contradicted the story told by the holy book , religion.- 
Genetics: Gregor Mendel 
-Darwin left an unanswered question (why were the offspring not exactly like their parents?)
-Mendel, a monk in Austria(1850,60), examined certain traits in plants and came to the conclusion that: inborn characteristics were not necessarily blended or mixed together. Instead, they were all inherited as if they were separate particles. A trait could be carried but not expressed. 
-Mendel founded genetics: the study of the ways in which the inborn characteristics of plants and animals are inherited by their descendants. 
The fight against disease:
Jenner / Pasteur 
1800s, 50% of the people born died within the first 5 years.-
-Edward Jenner (an English physician) found a way to protect against smallpox.
-He used the principle of inoculation (an old Indian technique), he made a vaccine from the fluid in cowpox sores and scratched it into the skin of a boy’s arm. 
-Louis Pasteur (a French Chemist) identified small microorganisms called bacteria.
-Until Pasteur’s time, scientists believed that certain living things, including bacteria, sprang to life out of nonliving matter (spontaneous generation).
-Pasteur proved otherwise, he learned that bacteria is responsible for fermentation.
-He then developed a process called pasteurization: a process of heating liquids to kill bacteria and prevent fermentation.
-He also determined that some bacteria cause diseases in animals and humans (harmful bacteria: germs or microbes) 
-1870, he examined with anthrax.
-He produced a vaccine containing weakened anthrax germs which he injected into animals.
-He discovered that when weakened germs enter the body, the system builds up substances called antibodies to fight them.
He used the same technique to fight rabies. -
The development of surgery 
People that went under the knife used to be sedated using opium and liquor.-
1840s, it was discovered that ether and chloroform would cause unconsciousness.-
-Joseph Lister, using Pasteur’s discoveries, developed antisepsis: the process of killing disease-causing germs. He used carbolic acid as an antiseptic. 
Other medical advances 
Robert Koch (German physician) found the germ for tuberculosis, Asiatic cholera.-
Aspirin 1890-
-Insulin 1920
-Sir Alexander Fleming of Great Britain discovered penicillin 1928
Atomic Theory 
-People accepted the philosophy that all matter in the universe consists of very small particles called atoms. (although there was no experimental proof or mathematical demonstration that supported it)
-John Dalton (an English chemist and school teacher) was the first to have experimental data in 1803.
He outlined a method of “weighing” atoms. Ex. Hydrogen 1-
-1869, Dmitry Mendeleyev (a Russian chemist) produced the periodic table (classification of elements)
-Scientist then discovered that these atoms move faster and collide with each other in a hot substance. 
The Structure of the Atom 
1895, X rays .-
-1897, the electron: a tiny particle that has a negative electrical charge. That all atoms contained electrons. This made these particles the true building blocks of all matter in the universe.
Pierre and Marie Curie (radioactivity)-
Rutherford discovered the protons.-
Planck and Einstein 
-Two German scientists made great discoveries: 
-Max Plank: quantum theory: energy could be released in definite “packages”.
-Albert Einstein: special theory of relativity: no particles of mater can move faster than the speed of light. 
Science Fiction 
 Kepler’s book  The Dream was considered by many as the first science fiction work.


Chapter 20 Section 3
What social sciences developed in the 1800s?
What new ideas were introduced in the study of human behavior?
-Social sciences: are those branches of knowledge that scientifically study people as members of society. 
-The social sciences deal with many subjects- economics, political institutions, history, and relations among people. 
Political Science and Economics 
-The study of politics dates back to the Greeks philosophers: Plato and Aristotle.
-Later it became the subject matter of thinkers such as: Machiavelli, Locke, and Rousseau.
-1800s it became known as Political Science, and writers tried to study law and government in the scientific manner of physicists and biologists.
-Another part of social science is: economics had been already well developed by the work of Adam Smith and others.
History 
It also dates back to the Greeks.-
-In the 1800s, and influenced by nationalism, many scholars wrote histories detailing the glories of their native countries.
-Historians based their writings on facts collecting evidence of the past in documents, diaries, letters, and other sources.
New interpretation of history began to emerge.-
-A new trend of history came up: the study of all the people in a society (the French philosopher: Voltaire) who was noted for his attention to social and intellectual history. 
-His work inspired many historians to concentrate less on wars and great leaders and focus on the study of ordinary people and how they lived.
-Another trend was influenced by Darwin and the interpretation of historical events in terms of evolution.

Archaeology and Anthropology 
-Archaeology: the scientific study of human culture through the artifacts left behind, became a separate field of study in the mid-1800s.
It is when scientists learned how the old earth was and how long humans had lived on it.-
-They found remains of Egyptians, Sumerian, and Assyrian cultures and used techniques to determine the sequence of cultural developments in such ancient cities as Troy and Mycenae. 
-Anthropology: is the study of different societies, both of the past and of the present.
-In the 1800s they began to explore the continuities in the attitudes of human societies and in the way people relate to one another.
-British anthropologist: E. B. Tylor (Primitive Culture 1871) he looked at religion as it evolved in all human cultures; influenced by the German term Kultur- to describe the set of beliefs and behaviors that a society shares.
-James George Frazer (The Golden Bough 1890) compared the customs of different societies and tried to show links between those societies in magical beliefs, religion, and attitudes toward authority. 
Sociology 
-Sociology: the study of human relationships in society (first appeared in the 1800s)
Comte (the French philosopher)influenced greatly this branch of the social sciences.-
-He argued that the study of society should follow scientific methods by using objective facts and avoiding personal interpretations.
-Herbert Spencer: used the concept of evolution as the basis for studying human communities.
-His works: Social Statics 1851, Principles of Sociology 1876 applied this theory of natural selection to society, coining the phrase “survival of the fittest”
-He thought that human society, like the plant and animal worlds, had evolved from lower to higher forms through natural selection. (read quote p. 526) 
Social Darwinism: the application of Darwin’s theory to society.-
-It led to the conclusion that those who had acquired wealth and social standing had done so because of their superior abilities.
Poverty proved that people or groups were unfit.-
This view came to be seen as simplistic.-
-As social problems grew more severe and society became more complex, social Darwinism lost much influence. 
Psychology 
-Another new science of the 1800s that studies the human mind- how it works and how it affects behavior. 
Psychology’s origins can also be traced back to the works of the Greek thinkers.-
Most people associated it with philosophy because it did not involve experiments.-
Ivan Pavlov (Russian physiologist) 
Darwin’s theory of evolution has a strong impact on the new science of psychology.-
Psychologists started to study animal behavior and apply their findings to humans.-
1890, Pavlov discovered the conditional reflex.-
-After experimenting with dogs he concluded that: all habits even mental activity, constitute a series of connected conditioned reflexes. 
Sigmund Freud (Austrian physician) 
-Early 1900s, Freud developed a revolutionary explanation of human behavior
 (A General Introduction to Psychoanalysis 1910).
-He introduced the concept of the unconscious: the mental processes of which a person is unaware- as a determining factor in human behavior.
-He believed that troubled patients had unknowingly forced unpleasant experiences into the unconscious. To cure them, it was necessary to make them aware of these experiences again (this process of revealing and analyzing the unconscious is called: psychoanalysis). 
-Although he was challenged, much of his basic theory and method forms the foundation of modern psychiatry: the study and treatment of mental illness.
His theory also influenced other social sciences.-



Chapter 20Section4:
Society and Culture in the Industrial Age
-What factors led to the rapid growth of population in the 1800s?
What were the causes and effects of the growth of public education?-
What new leisure and cultural activities developed during the 1800s?- 
Increase in population was due to:
Improvements in medicine-
Sanitation-
Food storage and distribution-
Ex: in Europe population grew from 200million In 1800 to double the number in 1900.-
Emigration 
-Emigration: is when large numbers of people moved across national boundaries and oceans to foreign lands. Such movements of people away from their homelands are called emigration.
These movements intensified after 1870.-
-Between 1870 and 1900, 10 million people left Europe to the United States alone.
-Many people left countries with poor economies like Ireland and Italy.
-Within Europe people moved to cities with industrialization where there was great demand for labor. 
The Shift to the Cities 
-As population increased it resulted in the rapid growth of cities.
The developing industries near or in cities offered new jobs.-
The population of Manchester expanded from 18,000 in 1772 to 303,000 in 1851.-
City living became the way of life for more and more people.-
-In Britain 10 % of the population lived in cities in 1800, by 1921 that figure grew to 80%. 

Sanitation and Public Order 
-In the 1800, people in cities got their daily water supply from public fountains which came from polluted rivers, which no one knew how to purify.
-Cities did not have sewers, no public or private garbage companies, smoke from factories added to the bad smells.
-After 1870, the situation changed when technological advances made possible many improvements such as iron pipes, flush toilets, and water systems. Governments also installed street lights and paved roads.
-They also put police to patrol streets and prevent robberies.
-1829, Sir Robert Peel, a leader of the House of Commons, organized a permanent police force for the city of London. 
-This force was responsible for maintaining order and making sure that people obeyed the law. 
-The London police were nicknamed “bobbies” after Peel’s first name, Robert, and are still called that today.
-Other major cities soon followed London’s lead. 
The development of suburbs 
-As cities grew and became more crowded, their boundaries expanded to include surrounding areas.
-People moved outside cities to new areas called suburbs: residential areas on the outskirts of cities.
-Families lived in the suburbs, where there was less crowding, noise, and dirt, but their working members journeyed each day to jobs in the city.
As public transportation systems were established, suburbs began to spread quickly.- 
Improvements in Diet and Food Storage 
-Because of the development of science and technology, better methods of preserving and transporting food were produced.
pasteurization and refrigeration helped provide food all year long.-
-Refrigerated railroad cars to transport meats, fruits, and vegetables helped making a balanced diet possible.
-In the early 1900, biologists discovered the importance of vitamins and minerals in the diet. 
Growth of public education 
A number of factors encouraged the development of free public education:-
-1. industrialists wanted literate workers as well as more engineers, scientists, and skilled technicians.
2. people believed that public schools were necessary to develop patriotic citizens.-
3. military leaders wanted educated soldiers for their armies.-
4. people believed that education would improve their children’s chances for a better life.- 
Education for Women 
-A great debate focused on education for women.
-Some argued that educational courses were not suitable or unnecessary for women.
-Others insisted that education for women was important because it made them better wives and mothers.
Others said that women should have equal opportunity in every area of life.-
Towards the end of the 1800s, elementary education for girls was included.-
Later some colleges were made for women.- 
The effects of education 
-1. people became better informed about current issues and took an active interest in a variety of government activities.
-2. greater quantities of newspapers, magazines, and books were published for people of all ages.
3. lower prices for newspapers, weekly stories such as Emile Zola and Charles Dickens.-
The linotype which set type by machines instead of by hand.-
Telegraph made it possible for reporters to convey news quickly.-
New job opportunities for journalists and editors.-
Journalism became an accepted and respected occupation.- 

Leisure and Cultural Activities 
Sports: football, rugby, bicycling, baseball…-
Concert halls, museums, libraries.-
-Public parks and urban planning.    



















Chapter 20Section5:
Literature, Music, and Art in the Industrial Age
-What ideas were part of the romantic movement?
Who were some of the great writers, musicians, and artists of the romantic movement?-
-How does realism differ from romanticism?
-What other artistic movements emerged during this time? 
Romanticism 
-The work of such artists appealed to sentiment and imagination and dealt with the “romance” of life-life as they thought it should be rather than as it actually was.
Romantics glorified emotion and instinct. They idealized nature and the golden past.-
-The most famous romantics were a group of poets: William Wordsworth, P. B. Shelley, John Keats, Lord Byron, S. T. Coleridge.
-Many romantics glorified the past, especially the Middle Ages with its castles, ladies, and chivalrous knights. Ex.  Ivanhoe by Sir Walter Scott, Victor Hugo The Hunchback of Notre Dame… etc. 
Romantic Music 
In music, like literature, the 1800s began with a shift to romanticism:-
-The German Beethoven, he expressed his love of nature in the Pastoral Symphony.
Chopin, a Polish-born composer who lived in France.-
In Russia, Tchaikovsky, the fairy tale ballet The Sleeping Beauty, Romeo and Juliet.-
-As in literature, strong national feeling was an essential part of the romantic movement in music.
In Italy, Verdi- Othello, Aida.- 
Romantic Painting and Architecture 
-Romantic painters chose subjects from the past and depicted scenes bursting with action and drama.
-Their work had intense color and vitality, partly because they often painted outdoors instead of working in their studios.
-In architecture, romanticism expressed itself in the Gothic revival of the mid-1800s. It was an attempt to re-create the great architectural style of the Middle Ages. 
Photography 
It had a significant impact on society.-
It brought the world into people’s hands.-
-It showed the grim realities of war and like Dickens showed the lives of poor people in dramatic ways.
The Rise of Realism 
-Realism: dealt with the realities of everyday life and expressing a keen observation of social settings.
-Gustave Flaubert (France) Madame Bovary(1857) described the detail life of an ordinary woman.
-George Eliot Middlemarch 1872 describes various classes in the Victorian society.
Their theme was social and economic conditions.-
-Leo Tolstoy (Russian) War and Peace portrayed war not as a romantic adventure but as a vast confusion of misery and death.
-Henrik Ibsen (Norwegian) his play A Doll’s House advocated the equality of husband and wife in marriage. 
-One form of realism in the United States is Regionalism: the portrayal of everyday life with attention to how it was lived in particular locales. Ex. Mark Twain’s The Adventures of Tom Sawyer and The Adventures of Huckleberry Finn.
-Towards the end of the 1800s, a number of writers called naturalists carried realism even further.
-Naturalists: described the ugly and sordid aspects of everyday life attempting to screen emotion and opinion from their writings.
Emile Zola (French), Charles Dickens (British).-
-Impressionists: an attempt by a group of painters. They tried to give vivid impressions of people and places as they appeared at a particular moment and in a particular light. To do that, they carefully studied light and color. They stopped motion and showed subjects from unusual, new perspectives. Ex. Monet.
-Then came individualistic art forms. 		-Postimpressionists, ex. Cezanne.  
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