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Prehistory

10,000 bce
 wolves were domesticated to dogs

10,000 bce
 pottery

 9,000 bce
Agriculture in Mesopotamia

 9,000 bce
Invention of bow and sling 

 9,000 bce
Domestication of the pig in China

 9,000 bce
Domestication of sheep * in the Middle East

 8,000 bce
Copper

 8,000 bce 
Domestication of the cat and ox in Ancient Egypt

 8,000 bce
Potatoes and beans domesticated in South America; rice in East Asia

 7,000 bce 
Wheat was domesticated in Mesopotamia. 

The intoxicating effect of leaven on cereal dough and of warm places on 

sweet fruits and honey was noticed before men could write

 6,500 bce, 
goats * were domesticated. 

* These herd animals only gradually revealed their full utility--sheep developing their woolly fleece over time during the Neolithic, and goats and cows awaiting the spread of lactose tolerance among adult humans and the invention of more digestible dairy products like yogurt and cheese.
 4,800 bce, 
astronomical calendar stones on the Nabta plateau in Egypt
 4,000 bce
Wheel

 4,000 bce
 light wooden plows were used in Mesopotamia.

 4,000 bce, 
horses were being ridden on the Eurasian steppe by the people of the 

Sredni Stog culture
 3,500 bce
Writing systems (Samaria and Egypt)

 3,000 bce
Bronze

 2,725 bce - 
Imhotep in Egypt considered the first medical doctor

 2,540 bce - 
Pyramids of Egypt constructed
 2,600 bce
Chariot

 2000 bce - 
Chinese discovered magnetic attraction
 1,500 bce
Iron

 800 bce
Sundial

 700 bce - 
Greeks discovered electric attraction produced by rubbing amber

 600 bce - 
Anaximander discovered the ecliptic  (the angle between the plane of the 

earth's rotation and the plane of the solar system)

 600 bce. - 
Thales proposed that nature should be understood by replacing myth with 

logic; that all matter is made of water
 585 bce - 
Thales correctly predicted solar eclipse 

 530 bce - 
Pythagoras developed mathematical theory 

 500 bce - 
Anaximenes introduced the ideas of condensation and rarefaction 

 450 bce - 
Anaxagoras proposed the first clearly materialist philosophy - the universe 

is made entirely of matter in motion 

 400 bce 
Catapult (Greek & Roman)
 370 bce  
Leucippus and Democritus proposed that matter is made of small, 

indestructible particles 

 335 bce  
Aristotle established the Lyceum; studied philosophy, logic 

 300 bce  
Euclid wrote "Elements", a treatise on geometry 

 300 bce 
Aristarchus proposed that the earth revolves around the sun; calculated 

diameter of the earth 

 300 bce - 
The number of volumes in the Library of Alexandria reached 500,000 

 220 bce 
Archimedes made discoveries in mathematics and mechanics 

 150 ace
Ptolemy studied mathematics, science, geography; 

proposed that the earth is the center of the solar system 

Aristotle (384-322 B.C.E.)
History
Aristotle was born in Stagira in north Greece, the son of Nichomachus, the court physician to the Macedonian royal family. He was trained first in medicine, and then in 367 he was sent to Athens to study philosophy with Plato. He stayed at Plato's Academy until about 347. Though a brilliant pupil, Aristotle opposed some of Plato's teachings, and when Plato died, Aristotle was not appointed head of the Academy. After leaving Athens, Aristotle spent some time traveling, and possibly studying biology, in Asia Minor (now Turkey) and its islands. He returned to Macedonia in 338 to tutor Alexander the Great; after Alexander conquered Athens, Aristotle returned to Athens and set up a school of his own, known as the Lyceum or Peripatetics. After Alexander's death, Athens rebelled against Macedonian rule, and Aristotle's political situation became precarious. To avoid being put to death, he fled to the island of Euboea, where he died soon after. 

Aristotle is said to have written 150 philosophical treatises. The 30 that survive touch on an enormous range of philosophical problems, from biology and physics to morals to aesthetics to politics. Many, however, are thought to be "lecture notes" instead of complete, polished treatises, and a few may not be the work of Aristotle but of members of his school. 

Methodology

Whereas Aristotle's teacher Plato had located ultimate reality in Ideas or eternal forms, knowable only through reflection and reason, Aristotle saw ultimate reality in physical objects, knowable through experience. Objects, including organisms, were composed of a potential, their matter, and of a reality, their form; thus, a block of marble -- matter -- has the potential to assume whatever form a sculptor gives it, and a seed or embryo has the potential to grow into a living plant or animal form. In living creatures, the form was identified with the soul; plants had the lowest kinds of souls, animals had higher souls which could feel, and humans alone had rational, reasoning souls. In turn, animals could be classified by their way of life, their actions, or, most importantly, by their parts. 

Perhaps because of the influence of his father's medical profession, Aristotle's philosophy laid its principal stress on biology, in contrast to Plato's emphasis on mathematics. Aristotle regarded the world as made up of individuals (substances) occurring in fixed natural kinds (species). Each individual has its built-in specific pattern of development and grows toward proper self-realization as a specimen of its type. Growth, purpose, and direction are thus built into nature. Although science studies general kinds, according to Aristotle, these kinds find their existence in particular individuals. 

Science and philosophy must therefore balance, not simply choose between, the claims of empiricism (knowledge based on observation and experience) and formalism (rational deduction).

One of the most distinctive of Aristotle's philosophic contributions was a new notion of causality. Each thing or event, he thought, has more than one “reason” that helps to explain what, why, and where it is. Earlier Greek thinkers had tended to assume that only one sort of cause can be really explanatory; Aristotle proposed four. (The word Aristotle uses, aition,”a responsible, explanatory factor” is not synonymous with the word cause in its modern sense.)

These four causes are the material cause, the matter out of which a thing is made; the efficient cause, the source of motion, generation, or change; the formal cause, which is the species, kind, or type; and the final cause, the goal, or full development, of an individual, or the intended function of a construction or invention. Thus, a young lion is made up of tissues and organs, its material cause; the efficient cause is its parents, who generated it; the formal cause is its species, lion; and its final cause is its built-in drive toward becoming a mature specimen. In different contexts, while the causes are the same four, they apply analogically. Thus, the material cause of a statue is the marble from which it was carved; the efficient cause is the sculptor; the formal cause is the shape the sculptor realized—Hermes, perhaps, or Aphrodite; and the final cause is its function, to be a work of fine art.

Biology

In zoology, Aristotle proposed a fixed set of natural kinds (“species”), each reproducing true to type. An exception occurs, Aristotle thought, when some “very low” worms and flies come from rotting fruit or manure by “spontaneous generation.” The typical life cycles are epicycles: The same pattern repeats, but through a linear succession of individuals. These processes are therefore intermediate between the changeless circles of the heavens and the simple linear movements of the terrestrial elements. The species form a scale from simple (worms and flies at the bottom) to complex (human beings at the top), but evolution is not possible.

Though Aristotle's work in zoology was not without errors, it was the grandest biological synthesis of the time, and remained the ultimate authority for many centuries after his death. His observations on the anatomy of octopus, cuttlefish, crustaceans, and many other marine invertebrates are remarkably accurate, and could only have been made from first-hand experience with dissection. Aristotle described the embryological development of a chick; he distinguished whales and dolphins from fish; he described the chambered stomachs of ruminants and the social organization of bees; he noticed that some sharks give birth to live young -- his books on animals are filled with such observations, some of which were not confirmed until many centuries later. 

Aristotle's classification of animals grouped together animals with similar characters into genera (used in a much broader sense than present-day biologists use the term) and then distinguished the species within the genera. 

He divided the animals into two types: those with blood, and those without blood (or at least without red blood). These distinctions correspond closely to our distinction between vertebrates and invertebrates. The blooded animals, corresponding to the vertebrates, included five genera: viviparous quadrupeds (mammals), birds, oviparous quadrupeds (reptiles and amphibians), fishes, and whales (which Aristotle did not realize were mammals). The bloodless animals were classified as cephalopods (such as the octopus); crustaceans; insects (which included the spiders, scorpions, and centipedes, in addition to what we now define as insects); shelled animals (such as most mollusks and echinoderms); and "zoophytes," or "plant-animals," which supposedly resembled plants in their form -- such as most cnidarians 

Earth Science

Aristotle's thoughts on earth sciences can be found in his treatise Meteorology -- the word today means the study of weather, but Aristotle used the word in a much broader sense, covering, as he put it, "all the affections we may call common to air and water, and the kinds and parts of the earth and the affections of its parts." Here he discusses the nature of the earth and the oceans. He worked out the hydrologic cycle: "Now the sun, moving as it does, sets up processes of change and becoming and decay, and by its agency the finest and sweetest water is every day carried up and is dissolved into vapour and rises to the upper region, where it is condensed again by the cold and so returns to the earth." He discusses winds, earthquakes (which he thought were caused by underground winds), thunder, lightning, rainbows, and meteors, comets, and the Milky Way (which he thought were atmospheric phenomena). His model of Earth history contains some remarkably modern-sounding ideas: 

The same parts of the earth are not always moist or dry, but they change according as rivers come into existence and dry up. And so the relation of land to sea changes too and a place does not always remain land or sea throughout all time, but where there was dry land there comes to be sea, and where there is now sea, there one day comes to be dry land. But we must suppose these changes to follow some order and cycle. The principle and cause of these changes is that the interior of the earth grows and decays, like the bodies of plants and animals. . . . But the whole vital process of the earth takes place so gradually and in periods of time which are so immense compared with the length of our life, that these changes are not observed, and before their course can be recorded from beginning to end whole nations perish and are destroyed. 
In astronomy, Aristotle proposed a finite, spherical universe, with the earth at its center. The central region is made up of four elements: earth, air, fire, and water. In Aristotle's physics, each of these four elements has a proper place, determined by its relative heaviness, its “specific gravity.” Each moves naturally in a straight line—earth down, fire up—toward its proper place, where it will be at rest. Thus, terrestrial motion is always linear and always comes to a halt. The heavens, however, move naturally and endlessly in a complex circular motion. The heavens, therefore, must be made of a fifth, and different element, which he called aither. A superior element, aither is incapable of any change other than change of place in a circular movement. Aristotle's theory that linear motion always takes place through a resisting medium is in fact valid for all observable terrestrial motions. He also held that heavier bodies of a given material fall faster than lighter ones when their shapes are the same, a mistaken view that was accepted as fact until the Italian physicist and astronomer Galileo conducted his experiment with weights dropped from the Leaning Tower of Pisa.
Where Aristotle differed most sharply from medieval and modern thinkers was in his belief that the universe had never had a beginning and would never end; it was eternal. Change, to Aristotle, was cyclical: water, for instance, might evaporate from the sea and rain down again, and rivers might come into existence and then perish, but overall conditions would never change. 

Metaphysics

In his metaphysics, Aristotle argued for the existence of a divine being, described as the Prime Mover, who is responsible for the unity and purposefulness of nature. God is perfect and therefore the aspiration of all things in the world, because all things desire to share perfection. Other movers exist as well—the intelligent movers of the planets and stars (Aristotle suggested that the number of these is “either 55 or 47”). The Prime Mover, or God, described by Aristotle is not very suitable for religious purposes, as many later philosophers and theologians have observed. Aristotle limited his “theology,” however, to what he believed science requires and can establish.
Influence

Aristotle's works were lost in the West after the decline of Rome. During the 9th century ad, Arab scholars introduced Aristotle, in Arabic translation, to the Islamic world. The 12th-century Spanish-Arab philosopher Averroes is the best known of the Arabic scholars who studied and commented on Aristotle. In the 13th century, the Latin West renewed its interest in Aristotle's work, and Saint Thomas Aquinas (1225-1274) found in it a philosophical foundation for Christian thought. Church officials at first questioned Aquinas's use of Aristotle; in the early stages of its rediscovery, Aristotle's philosophy was regarded with some suspicion, largely because his teachings were thought to lead to a materialistic view of the world. Nevertheless, the work of Aquinas was accepted, and the later philosophy of scholasticism (theology of revelation and human reason) continued the philosophical tradition based on Aquinas's adaptation of Aristotelian thought. Aristotle’s followers called him Ille Philosophus (The Philosopher), or "the master of them that know," and many accepted every word of his writings -- or at least every word that did not contradict the Bible -- as eternal truth. Fused and reconciled with Christian doctrine into a philosophical system known as Scholasticism, Aristotelian philosophy became the official philosophy of the Roman Catholic Church. 

As a result, some scientific discoveries in the Middle Ages and Renaissance were criticized simply because they were not found in Aristotle.  It is one of the ironies of the history of science that Aristotle's writings, which in many cases were based on first-hand observation, were used to impede observational science. 

Almost all early cultures portrayed the natural world about them as the activity of beings that thought and felt, loved and hated, behaved violently or kindly, much as humans did. The old creation myths were an example of this. About 600 BC these images of gods and spirits began to be translated by the Greeks into analogies drawn not from humans, but from natural processes. Nature then lost its sacred character, and became an array of objects with no will of their own. They wanted to show that thunder did not express the anger of an all too human Zeus; nor did the sea rage because the god Poseidon was offended. Such natural phenomena as earthquakes, floods and eclipses could all be reduced to simple causes similar to those, which could be observed operating all the time around us.

The influence of Aristotle's philosophy has been pervasive; it has even helped to shape modern language and common sense. His doctrine of the Prime Mover as final cause played an important role in theology. Until the 20th century, logic meant Aristotle's logic. Until the Renaissance, and even later, astronomers and poets alike admired his concept of the universe. Zoology rested on Aristotle's work until British scientist Charles Darwin modified the doctrine of the changelessness of species in the 19th century. In the 20th century a new appreciation has developed of Aristotle's method and its relevance to education, literary criticism, the analysis of human action, and political analysis.
Test Essay Question #2

Describe Aristotle’s “science”.  Include in your discussion an example illustrating his idea of causality, reason, or purpose.  Also include what made “Greek Science” different from earlier worldviews.
