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Unit 1 Voices of Africa
<Voices of Africa >

African authors are arguably not as well known as those from North American and European countries. However, Africa is home to many gifted and acclaimed writers. Among the most important voices from Africa are Chinua Achebe, Wole Soyinka, and Ngugi wa Thiong’o. Many of these authors’ works deal with cultural customs and history. Some works express their criticism of colonialism. 
Chinua Achebe is a Nigerian novelist and poet. He began publishing his writing in the late 1950s. Over his career, he has written six novels, dozens of essays and commentaries, collections of short stories and poems, and even children’s books. The bulk of his work deals with African politics, precolonial African society, and the repercussions of colonialism on Africa, which he views as overwhelmingly negative. 
Achebe’s most acclaimed novel, Things Fall Apart, was surprisingly his first and was published in 1958. Since its first printing, it has sold ten million copies and has been translated into fifty languages, making Achebe the most translated African author of all time! The work is widely read in academia and has been cited by Norway, England, the United States, and Africa as one of the top 100 novels of all time. It tells the story of an African village during the 1800s and focuses on Okonkwo, one of the leaders of the community. The village exists in relative harmony and order, until the appearance of a white man threatens their religion and traditional way of life. The change proves to be too much for Okonkwo, and ends very tragically. The work is representative of Achebe’s recurring themes of African politics and the effects of colonialism, which appear frequently in his later works. 
Wole Soyinka, also from Nigeria, is considered the country’s premier playwright. Soyinka holds the distinction of being the first African to receive the Nobel Prize in Literature. Although some of Soyinka’s work centers on African colonialism like Achebe’s, he is also an outspoken critic of modern Nigerian governments and tyrannical regimes worldwide. As a political activist, Soyinka has been persecuted for his beliefs and actions. In 1967, he was imprisoned for nearly two years for trying to negotiate a peace agreement between two warring factions in the Nigerian Civil War. In 1993, when a dictator took control of Nigeria, Soyinka went into voluntary exile and has been living abroad since that time. Soyinka’s best-known play is Death and the King’s Horsemen, which, like Things Fall Apart, focuses on the period of British colonial rule and the negative effects resulting from the collision of two fundamentally different cultures. 
Ngugi wa Thiong’o was born in Kenya in 1938. When Kenyan rebels fought against the British administration there, in a conflict now known as the Mau Mau Uprising or Mau Mau Rebellion, Thiong’o was also affected. His mother was tortured, and his stepbrother killed in the struggle. Thiongo’s literary career began with his first novel, Weep Not, Child. This was followed by The River Between, which examines the uneasy coexistence between Christians and non-Christians. The Mau Mau Rebellion serves as a backdrop for the work. Like Soyinka, Thiong’o has also been a victim of political persecution. His 1977 play I Will Marry When I Want was highly critical of what has been termed neo-colonialism, the state of oppression and exploitation that has continued in Africa after the official end of colonial rule. Upon the release of the play, his arrest was ordered. He was held for a year in a maximum security prison. After his release, the loss of his job and the harassment of his family led to a relocation to London in 1982 and then to the United States, where he remains in self-imposed exile. Thiong’o briefly returned to Kenya in 2004, effectively ending his exile, but was again victimized when he and his wife were physically assaulted in their apartment. 
The works of these authors are rich in historical facts, cultural insight, and political conviction. Their willingness to speak out in spite of personal danger is a testament to their vision, their commitment to raise awareness of cultural ideals, and their desire to bring about social change. 

Unit 2 Voices of Asia
<Voices of Asia>
Asia has long held a sense of the unknown for many in the Western world. From its fashion, food, and language, Asia has fascinated and influenced Western culture. While perhaps not as well known as other aspects of Asian culture, Asian literature is as old as the culture itself. As such, Asia has produced many quality and internationally acclaimed authors. 
Perhaps one of the most world-renowned Asian authors is Sun Tzu. He was a Chinese military general, strategist, and philosopher. By most accounts, he is credited for writing the book The Art of War. Sun Tzu impacted Chinese and Asian history both through his book as well as through the legends of the man. His experiences in battle in the late sixth century led him to write his book. In the years that followed, The Art of War was the favorite and most followed book of military leaders looking to understand the way their enemies thought. Over time, his book became one of the seven military classics in China. In modern times, Sun Tzu’s book has found popularity among the military as well as political and business leaders. While its title suggests battle strategies, in reality his book discusses the general themes of planning and public leadership, as well as diplomacy and the formation of relationships. His ideas were perfectly followed by General Vo Nguyen Giap, who defeated both French and American forces during the Vietnam War. After their defeat, American military leaders also recognized the value of Sun Tzu’s book and began studying it in their own training programs. 
If one looks at history as a whole, it could be argued that one of the more famous Asian authors is British Indian novelist Salman Rushdie. He has earned numerous literary awards as well as honorary degrees and positions from many universities in Europe and the USA. He even was made Sir Salman Rushdie by the Queen of England. As a writer, Rushdie has authored eleven novels which have been translated into forty languages. Regardless of his other countless successes, Rushdie may be most well known to the masses due to his controversial novel, The Satanic Verses. After its release in the late 1980s, the leader of Iran issued a death sentence on Rushdie because of his book. Rushdie was charged with writing against Islam, the Prophet, and the Muslim holy book, the Quran. For nine years, the author was forced to go into hiding. Despite this drama, Rushdie continued to write, as he does to this day. 
Haruki Murakami is Japan’s most famous living author. His works of both fiction and nonfiction have brought him the praise of critics and many awards. His writing often focuses on themes of alienation and being alone, and he is considered an important figure in modern literature. In fact, he has even been praised as being among the world’s greatest living novelists. Interestingly, he only began writing fiction when he was twenty-nine, and unlike other Japanese authors he has been heavily influenced by Western culture. His book Norwegian Wood sold millions of copies in Japan, making him a literary superstar in his country. A more recent book is 1Q84, or “1984,” a play on George Orwell’s fictional masterpiece, with “Q” representing the number 9. It was released in 2009 and sold more than one million copies in its first month. What started only with local success in Japan has traveled across the globe. For a man who admitted himself to be completely uncreative in life, his evolution into a well-respected and internationally successful author has been notable.   
Asian authors have had a large amount of global influence with respect to both literature as well as culture. Sun Tzu was instrumental in forming military leadership and modern management principles. Salman Rushdie endured threats to his life to emerge as one of the leading authors of our time, and Haruki Murakami went against traditional Japanese literary trends and proved that regionally based literature could appeal to international readers. Overall, Asia has and will continue to produce a wealth of quality and influential writers.
Unit 3 Scientists Question Value of Human Spaceflight
<Scientists Question Value of Human Spaceflight >
HOUSTON—In August, NASA’s Curiosity rover is set to arrive on the surface of Mars, where, if all goes well, it will begin a wide range of scientific tests. Such missions provide a great deal of scientific data, but the general public is most excited about the prospect of sending humans to Mars, which NASA hopes to accomplish by 2030. As costs soar and budget battles intensify, however, some notable critics in the scientific community are questioning the whole idea of putting humans in space. 
Experiments run continually on the International Space Station and the orbiting Hubble Space Telescope provides dazzling images of deep space, adding to our knowledge of the universe. But University of Texas professor Steven Weinberg, who won the Nobel Prize in Physics in 1979, says humans in space have accomplished little. 
“When you have a facility that involves people, like the International Space Station, which is an order of magnitude more expensive than these unmanned observatories, no important science comes out of that,” Weinberg said.
NASA has developed a long-range plan to send a human crew to Mars, following up on robotic missions. But Weinberg says robots can do a lot more than humans on Mars. “For the $1 trillion cost of sending human beings to Mars, perhaps to just one location on Mars, we could have unmanned rovers wandering all over the planet,” Weinberg said. 
The Director of the Hayden Planetarium in New York, Neil deGrasse Tyson, agrees with Weinberg on the cost-effectiveness of robots for pure science, but he says having humans in space fulfills another need. 
“The issue is what does it mean culturally to send a robot versus send a person? We don’t give ticker-tape parades to robots, we don’t name schools after robots, we don’t build statues to robots,” Tyson said. 
Tyson says human beings have an inherent need to explore and that many people would sacrifice their lives to do so. 
“If I said I need astronauts to go on a one-way mission to explore Jupiter, I am going to get a line wrapped around the block. There are people out there who want to explore,” Tyson said. 
Weinberg understands the appeal of sending humans on short space flights, but he says astronauts cannot stay long in a hostile place like Mars. 
“We cannot even do that on Antarctica. There is no economically self-sustaining colony on Antarctica and, compared to Mars, Antarctica is heaven,” Weinberg said. 
But such prominent scientific figures as Steven Hawking argue that humans need to explore space because the earth cannot sustain them forever. While this is not an immediate concern, it is something that informs long-range thinking, according to NASA Deputy Administrator Lori Garver. 
“As we can go further, I believe we will, and what we learn will be critical to the future of our very survival,” Garver said. Weinberg says humans probably will develop the capability to travel far into space someday, but they have plenty of time. 
“In the long run, the Sun will become a red giant and will swallow the Earth, and we had better get off the Earth before that happens; but that is billions of years from now,” Weinberg said. 
Weinberg and other scientists say that humans should limit fantasies of living on another planet and put more effort into protecting the environment that sustains them here on this planet.
Unit 4 Tipping the Scales: Changing Ideas of Space
<Tipping the Scales: Changing Ideas of Space>

Humans have been fascinated by the night skies since time began. At some point, ancient people noticed that certain stars moved in an unusual path across the heavens. Most stars rose in the East and slowly crept across a steady and straight course that sets finally in the West. However, people noticed several other stars in existence that did not conform to this pattern. Because they had a tendency to wander back and then forward again along their paths, the ancient Greeks called them asteres planetai, which means “wandering stars.” These are known today simply as planets. The ancients believed these planets held a special status distinct from other stars. It was even suggested that the planets were moving in a circular pattern, better known as an orbit. 
However, conventional wisdom maintained that the Earth was stationary, since one could not feel it move. Therefore, the pervasive paradigm was the geocentric model, with the Earth motionless in the center of the entire universe and the planets orbiting around it. The Sun and the Moon were also defined as planets, since they appeared to orbit the Earth as well. The geocentric model was the dominant viewpoint until the 1600s. 
A less popular model featured the Sun placed in the center of the solar system. Known as heliocentrism, this model had enjoyed the support of scattered proponents and supporters from civilizations as diverse as ancient Greece, Babylon, India, and the Islamic world. 
Yet it was not until the early sixteenth century that Polish priest Nicolaus Copernicus succeeded in starting a serious revival of the heliocentric model. At that time, heliocentrism was met with ridicule and rejection, even from the revolutionaries of the day, such as Martin Luther. In spite of this, it would be a seed that bore great fruit for future generations. 
Young Johannes Kepler was a gifted mathematician bent on taking a rigorous, scientific approach to astronomy, which in his day was still bound up with astrology. He took heliocentrism as a starting point and attempted to calculate the movements of the known planets. His early work assigned a geometric shape to each planet’s path. Then he generated a model where the course of each planet was determined by three-dimensional shapes of increasing complexity. For instance, there was a cube for Saturn, a pyramid for Jupiter, and more complex shapes for the inner planets. 
Kepler was extremely pleased with the beauty and elegance of the system, but he was never able to get the mathematics of the orbits to work correctly. Frustrated, he sought more precise data from a Danish colleague named Tycho Brahe. Brahe was extremely wealthy and owned the best observational instruments of his time. He also kept precise records of his planetary observations. Kepler briefly worked for Brahe, but unfortunately their relationship was uneasy. Brahe believed in the geocentric model, and also kept Kepler from reviewing most of the data. Kepler had to wait until Brahe’s death to gain full access to the precious measurements. 
After he had access to Brahe’s data, Kepler had the ability to analyze the various positions of Mars to calculate the shape of its orbit. He labored extensively to reconcile the data with a conventional circular orbit and then made dozens of attempts at making an egg-shaped orbit work. Finally, in 1605, he decided to try an ellipse, which is now known to be right. In 1609, he published his classic text Astronomia Nova (The New Astronomy), in which he presented his three laws of planetary motion. The first and most significant of these stated that Mars has an elliptical orbit with the Sun at one of the foci. In a later work, he extended this principle to all of the planets. 
After his death in 1630, Kepler’s texts became a touchstone of scientific research. His work continued to be widely read for many years. However, in many respects, his work failed to receive the full attention it truly deserved. The texts were largely ignored by astronomer and physicist Galileo Galilei and philosopher and mathematician René Descartes, two of the greatest thinkers of that time. As time passed, Kepler’s predictions were verified by later observations. Eventually, Isaac Newton and Gottfried Leibniz constructed the mathematical framework today known as calculus to describe planetary motion. This finally tipped the scales once and for all in favor of a Keplerian view of the solar system.
Unit 5 Photosynthesis: The Light of Our Lives
<Photosynthesis: The Light of Our Lives>
The process of photosynthesis begins with light. As it is perceived, visible light composes only a very small section of the electromagnetic spectrum, which is a much larger continuous spectrum of radiation. Radiation can be described in terms of wavelengths, ranging from the very short wavelengths of gamma rays to the very long wavelengths of radio waves. The color spectrum of visible light falls somewhere in the middle and is responsible for a wide range of biological activities. Radiation can also be defined as particles of energy. Light particles, called photons, are distinguished by their individual amounts of energy. The energy of a photon is inversely proportional to its wavelength, implying that radiation of a longer wavelength will possess photons of lower energy. Light within the visible spectrum carries enough energy to initiate chemical changes in biological molecules without destroying molecular bonds. Biologists speculate that this is why visible light is quite effective in triggering life processes. 
In order for plants to use energy from light, they must first absorb light waves. Plants possess various types of pigments, or substances that absorb light, and these different pigments absorb different wavelengths of light. The most abundant pigment used by plants is chlorophyll, which absorbs light in the violet, blue, and red wavelengths. Chlorophyll reflects green light, causing the leaves of most plants to appear green. When chlorophyll takes in light, the absorbed photon energy causes its electrons to jump to a higher energy level. This jump triggers the process of photosynthesis, or the conversion of light energy into chemical energy. Chlorophyll, however, does not work on its own. It relies on certain proteins and specialized membranes to carry out the chemical reactions of photosynthesis. These reactions are carried out in cellular organelles called chloroplasts. Chloroplasts are designed such that they are able to aim pigment molecules in the direction of incoming sunlight, thus beginning the process of photosynthesis. 
Photosynthesis occurs in two stages: light reactions and dark reactions. The first depends on light and is also referred to as light-dependent reactions. After light energy is absorbed by various pigments within a photosynthetic cell, it is passed among pigments until it reaches a special form of chlorophyll, which acts as the reaction center. When a molecule of this particular pigment absorbs a photon of light, an electron jumps to a higher energy level where it is donated to another molecule and passed along an electron transport chain, or ETP. The passage of electrons between molecules produces two important molecules: ATP and NADPH. ATP is the principle energy storage compound of the cell. Molecules of the carrier NADPH are used during the second stage of photosynthesis. Meanwhile, the positively charged chlorophyll molecule seeks to replace its lost electron by taking an electron from a water molecule. This process eventually releases oxygen gas. 
The second stage of photosynthesis, the dark reactions, takes place independently of light. During the dark reactions, NADPH generated by the light reactions is used to reduce carbon. Carbon is absorbed by plants in the form of carbon dioxide. The process of carbon reduction begins when carbon dioxide enters the cell and reacts with internal organic compounds. These reactions are monitored by specialized proteins called enzymes. The process results in the production of simple sugar molecules that act as the energy source for all living systems and provide the carbon base from which all organic molecules are made. These sugars are used by plant cells for a variety of metabolic activities. They are often built up to more complex sugars, such as glucose or fructose. Plants use such sugars to produce starches and cellulose. Animals can then acquire them through eating and are able to use and store them as vital cellular energy. 
Photosynthesis is arguably the most important process for life on earth. It provides the materials and energy necessary for life to exist on earth. By consuming carbon dioxide and releasing oxygen, the process helps regulate atmospheric gases while providing millions of animal species with breathable air. By converting the continuous stream of light from the sun into sugars, it also supplies a usable form of energy to all living creatures. Photosynthesis thus proves vital not only to plants but to all living organisms. 
Unit 6 Plant Dominance and the Perfect Flower
<Plant Dominance and the Perfect Flower>
Biologists classify all flowering plants as angiosperms. Fossil records of these plants date back over 100 million years, as far back as the Cretaceous period. Numerous types of angiosperms appeared suddenly and in abundance during this period. This occurred when the planet was warmer and more uniform than it is today. Angiosperms soon became the dominant plant form, growing as far north as the Arctic Circle. Today, there are over 250,000 different species of flowering plants, including daisies, roses, maple trees, cacti, as well as all fruits, vegetables, grains, nuts, and herbs. Angiosperms remain extremely abundant in the earth’s tropical and temperate zones.  
Angiosperms belong to the phylum tracheophyta, also known as vascular plants. Like all vascular plants, angiosperms consist of roots, leaves, and seeds. Most importantly, they have a central cylinder of vascular tissue utilized for carrying water and minerals up the stem. Other vascular tissues transport sugars and other products of photosynthesis from the leaves down the stem to other parts of the plant. Flowering plants differ from other vascular plants by having a highly complex vascular system. Their most distinguishing characteristic is their display of two interrelated structures: the flower and the fruit. 
The flower, which includes the sex organs of an angiosperm, provides the plant with a means of reproduction. Some flowers contain only male reproductive structures while others contain only female structures. A flower that possesses both male and female organs is called a perfect flower, the central structure of which is the carpel, or female reproductive organ. A single flower may display one or more carpels. Biologists believe that the carpel evolved from a leaf, enfolded in such a way that ovules, or egg-carrying sacs, became attached to the inner surface. The base of the carpel is named the ovary, where ovules grow into seeds upon fertilization. The sticky surface at the tip of the carpel is called the stigma, which collects pollen grains. The grains germinate and grow down a slender column of tissue, known as the style, toward the ovules. 
The stamen is the male reproductive organ of flowering plants. It consists of a pollen-producing anther supported by a long stem called a filament. Other parts of the flower, such as petals, function as attractive visual displays for pollinators. The many beautiful flowers of angiosperms are characterized by a variety of colors, odors, patterns, and nectar which guide and lure pollinating insects, birds, bats, and other animals to the plant’s reproductive organs. In this manner, the flower serves as a device by which the angiosperm invites animals to transport pollen grains from plant to plant, allowing for the fertilization of the plant’s egg cells. Many angiosperms have evolved specialized features such as complex landing platforms or deep nectar-secreting tubes that allow them to be visited regularly by only a few animal species. This ensures that their pollen is not often wasted on flowers of other species. 
When a flower is pollinated, the pollen grains collect on the stigma of the flower. There, they undergo germination, in which pollen tubes grow down through the style into the ovary. Sperm cells travel down the pollen tubes and fertilize the egg cells inside the ovules. Upon fertilization, the ovules begin developing into seeds, and the surrounding ovary begins developing into fruit. Fruits function as a method of seed dispersal for flowering plants. They are often edible and turn bright colors as they ripen in order to attract the attention of birds and mammals. When animals eat the fruits of angiosperms, the seeds pass undigested through the body and are deposited some hours later, usually a good distance from the parent plant. Other fruits facilitate seed dispersal by various means such as bursting open, forming wings, and sticking to fur, feathers, or clothing. 
Flowers and fruits greatly influenced the emergence of angiosperms as the dominant plant species in the majority of regions throughout the world. The evolutionary success of angiosperms is most likely attributed to their highly efficient fertilization and distribution systems. Consequently, the Angiospermae class contains more individual plants and more species than any other class in the plant kingdom.
Unit 7 Can You Translate This?
<Can You Translate This?>

Translators convert written or spoken words from one language into another, allowing people who speak different languages to communicate. A society expresses its culture in its language. This means that even if two societies use the same language, they do not necessarily define all words the same. A good example is the difference between American and British English. The word differences can cause some confusion in communication, even though both societies use English. Translation between two completely different languages compounds the difficulty of understanding the meaning. 
Languages reflect cultural differences, so people develop different vocabularies to suit their unique identities. Herein lies the first problem of translation: It is often difficult to directly translate a word from one language into another language. There is a lack of vocabulary equivalence, making a literal, or word-by-word, translation impossible. If a language has only a general word for “purple,” how could the shades of purple, such as maroon, lavender, lilac, burgundy, mauve, violet, and plum, be translated? Words acquire overtones and nuances in one language which are not associated with the closest corresponding word in another language. The translation, therefore, can suffer from a lack of subtlety or precision. 
Sometimes, words are difficult to translate because they refer to objects or experiences that are not common to both cultures. Therefore, the other language would not have a corresponding word or phrase since a particular culture has no experience with that object. Closely related to this is a lack of conceptual equivalence, in that abstract ideas do not necessarily have universal meanings. Different cultures have disparate meanings for concepts such as human rights, freedom, and democracy. For instance, in the United States, human rights are seen as political rights, such as the right to a fair trial and the right to speak freely. However, in some countries, human rights are considered social rights, such as the right to have decent housing or universal health care. 
The translation of idioms presents another difficulty. An idiom is a phrase that forms a unit whose meaning is different from the literal meaning of each of its parts. If an idiom is translated word for word, its meaning becomes lost. English uses many idioms, such as “kick the bucket,” which means “to die.” A person who simply kicked a bucket would not end up dead, so if each word is literally translated a reader of the translated version unfamiliar with the idiom would lose the meaning. 
Another problem in translation arises from the different grammars and sentence structures of the two languages involved. In some languages, the meaning of a word will often depend on its position in a sentence, which may determine whether it is a noun or a verb. For instance, “book a place” and “place a book” have very different meanings, due to word order in English. 
Frequently, material of a technical nature that deals with scientific subjects is the easiest text to translate from one language to another. The language of science tends to use similar styles and structures in many languages and consequently translates well. Satisfactory translation of poetry, on the other hand, is perhaps the most difficult to achieve. So much of the rhythm and sounds of words create poetry. This includes but is not limited to rhymes. Poetry is also dependent on word choice, word order, and grammar. Therefore, it is difficult to keep both the rhythm and the imagery in translation. Poetry is especially interwoven into language itself. A translation that conveys the literary meaning of a poem is often incapable of maintaining the poetic form. 
Literal translations are rarely possible. The translator must not only look at the individual words but also consider the broader context, such as the sentence, the paragraph, and even the work as a whole in order to make the most accurate translation possible. Any translation of literature is at best a creative combination of the author’s original work and the translator’s skill in and sensitivity to the two languages involved. More often, it is a poor imitation that loses some of the author’s original intent, simply because of the different and unique characteristics of language.
Unit 8 Two Sides of the Language Coin
<Two Sides of the Language Coin >

In every language, there are two essential elements: vocabulary and grammar. Vocabulary is the collection of words which create a language, and grammar includes the rules and description of the phrase and sentence structure of a language. Understanding both of these components is required in order to understand any language. These elements form a single medium through which two individuals can communicate ideas, feelings, and explanations to one another. Each has important aspects that, when understood, can be helpful in comprehending any language. 
Vocabulary develops at an early age. Infants begin learning language through sounds to employ them later when forming their first words. Young children use vocabulary to communicate basic needs and desires, and only later will it be used to communicate abstract ideas and concepts. The process of understanding a language thus begins with the bare essentials. In coming to understand and use vocabulary, the way the words are structured will become more evident. As more words are added to one’s vocabulary, the way the words operate with one another becomes critical. From this usage of vocabulary, a grammar develops. 
Knowledge of specific grammatical rules plays a much less significant role than does knowledge of specific vocabulary in knowing a language, as a general rule, but grammar is still a core part of most languages. The structure that grammar lends to the vocabulary can vary dramatically from one language to another. At the core of understanding grammar is the syntax of a given language. Syntax is the way a language orders words in phrases. Some languages, like English, have a very complicated word order. These languages require that words in phrases be put in a specific order to communicate an idea effectively. For example, English requires that an adjective associated with a noun must precede the noun when describing it. One can say “the tall table” but not “the table tall.” Other languages, however, do not emphasize syntax at all. As long as the words are within a sentence, they can be ordered in any way to retain meaning. Latin, for example, does not require a certain word order to communicate an idea. Other grammatical considerations, though, must be taken into account in order to understand languages with a simple syntax like Latin. Attaching prefixes or suffixes, as well as adding inflections, can change the meaning of words. Typically, the more advanced suffix or inflection structure that a language has, the fewer syntactic rules there are. The grammatical makeup of any language is a variety of different considerations that may or may not be an important part of other languages. 
Yet grammar and vocabulary are not entirely separate from one another. Grammatical considerations can actually affect the vocabulary of a language. Inflections are a grammar rule that help make a language more efficient and functional. Words can be modified according to grammatical rules in order to communicate meaning within a phrase. For example, an “s” can be added to the word “dog” in order to signify a number of dogs. Adding a single “s” to “dog” is an efficient way to instill meaning in many cases. The sentence “The dogs chased a ball.” is more efficient than “A dog and another dog chased a ball.” This example shows how grammatical rules of inflection can be used to introduce relevant words into the vocabulary, thereby making the language more efficient. 
Since grammar and vocabulary are so intimately associated with one another, it is not common for these two areas to be divided when learning a language. However, the distinction is important, as understanding languages more broadly requires this kind of division. Linguists cannot possibly hope to have knowledge of all the vocabularies of the world’s languages, but they can attempt to understand general linguistic rules that govern different languages. These observations may lead to discoveries about how languages interact with one another, outside of simply borrowing words from one another. As such, key features of a language’s vocabulary and its grammar are of the utmost importance. They help us understand a language in general and help glean how it has come to exist and evolve amongst other dialects and languages.
Unit 9 Spreading the Seeds of Early Civilizations
<Spreading the Seeds of Early Civilizations>

The first people to inhabit the earth lived more than two million years ago. They survived by hunting, fishing, and gathering wild plants. They were forced to move from place to place in the pursuit of food. The development of agriculture around 10,000 BCE ended this nomadic way of life and gave rise to the first civilizations. When people learned how to grow crops and domesticate animals, they were able to settle in one place. Settlements grew into villages and eventually into cities. People began to work specialized jobs, develop arts and crafts, and participate in other activities of civilized life. They formed governments and invented systems of writing. By 3500 BCE, the world’s first civilizations emerged in the fertile valleys of the Tigris-Euphrates, Nile, Indus, and Huang He rivers. 
The people who lived in the southern Mesopotamian Valley, between the Tigris and Euphrates river, were known as Sumerians. They first settled on small farms and built dikes and irrigation canals to control flooding and water their fields. The Sumerian villages soon grew into small cities. Many of these became powerful city-states by about 3200 BCE. One of the greatest achievements of the Sumerian civilization was the development of a writing form known as cuneiform, which used wedge-shaped pictures for alphabetical characters. By carving these symbols into clay tablets, the Sumerians wrote letters as well as literary and religious texts, recorded legal and economic transactions, and studied mathematics, astronomy, and medicine. The Sumerians were fine artisans who produced board games, jewelry, metalware, glassware, musical instruments, and decorative pottery. The Sumerian city-states, however, lacked a centralized government and unified army to defend their civilization against invaders, and thus by about 2000 BCE their civilization had fallen under Semitic rule. 
The ancient peoples of the Nile River Valley in Egypt began developing their civilization around 3100 BCE. The ancient Egyptians invented their own system of writing known as hieroglyphics. Many of the material accomplishments of ancient Egyptian society centered around religion. They performed elaborate burial procedures to assure that the dead were comfortable in the afterlife. They embalmed and dried the corpses in a process called mummification in order to preserve the bodies. They also built gigantic burial tombs that they filled with clothing, food, furnishings, and jewelry. For deceased kings, they built elaborate pyramids, which required advanced engineering knowledge and thousands of workers. Eventually, the Egyptians developed an army and had a fleet of trade ships at their disposal, expanding their kingdom and acquiring precious materials from all over the ancient world. 
In the Indus River Valley, two cities developed, which the Indus people called Mohenjodaro and Harappa. By 2500 BCE, these cities together supported nearly 70,000 inhabitants, whose advanced system of agriculture was able to feed the large population. Indus cities were constructed primarily using bricks, and city streets were well planned in a rectangular grid pattern. The only traces of Indus writing were discovered on stone seals, which were engraved with animal and human forms as well as inscriptions that remain to be fully translated. The Indus people produced other crafts, including furniture, decorative jewelry, metal utensils, and toys, which they traded with other civilizations as distant as Mesopotamia. Around 1700 BCE, however, the Indus Valley civilization mysteriously disappeared. 
The decline of civilization in the Indus Valley marked the beginning of the Shang Dynasty in the valley of the Huang He. The Shang people developed a writing system using more than 3,000 characters which they scratched on animal bones and turtle shells. These bones and shells are known as oracle bones. Although they were primarily used in religious ceremonies to predict the future and solve worldly concerns, the oracle bones also provide a record of the people of the Shang Dynasty and events occurring during the Shang period. Shang cities were large and surrounded by high walls. The people cast bronze vessels, carved marble and jade, and wove silk. Shang kings organized large armies and ruled the Huang He Valley for over 600 years. 
As the world’s first civilizations advanced and spread, people began to exchange tools and ideas. Some customs and languages merged, while many others diverged and formed new cultures. The societies that would one day populate the world had begun to emerge.
Unit 10 Kingdoms: Kings, Knights, and Battles
<Kingdoms: Kings, Knights, and Battles>
During the Middle Ages, Europe was divided into many kingdoms. As most kings had little control over their kingdoms, feudalism developed as a system of governance in which a king divided his land among the noble class in exchange for loyalty and military services. The nobles, including princes, dukes, barons, and counts, became independent rulers, or lords, of their own regional lands. Lords were also known as vassals because they promised to serve the king in return for feudal states. A lord frequently gave parts of his land as a fee, or fief, to other members of the aristocracy. The aristocracy in turn became vassals to their lord, guaranteeing military support for the state and the kingdom. 
Life in feudal Europe was characterized by war, disease, famine, low birth rates, and short life expectancies. Thick forests or swamps prevented much of the land from being farmed. The rest of Europe was poor, underdeveloped, and sparsely populated. Daily life for Europeans during the feudal era depended on the social group to which they were born. They remained in the same social groups throughout their lives. The lords and vassals made up one group, and they governed large fiefs and fought for the king. The clergy comprised another group, who served the church, an establishment which culturally bound Europe together through common practices such as baptisms, weddings, and funerals. Finally, at the lowest level of the socio-economic ladder were the peasants, who supported themselves and their lords by working on the fiefs. 
The life of a lord centered around fighting. Lords summoned vassals living on their lands who were also knights. The knights wore heavy armor, rode huge war horses, fought with heavy spears called lances, and followed the code of chivalry. In times of peace, jousting tournaments, or staged combats between two armed knights with lances, provided entertainment for lords and vassals. The nobility also entertained themselves with gatherings at the lord’s manor or castle. During these gatherings, the lord and his knights feasted, drank, gambled, and played dice, checkers, and chess. The lord’s wife, called a lady, ruled the household servants and yet had few rights. As neither lords nor their ladies considered education important, few could read or write. 
The lifestyles were different for the clergy, depending on their wealth and status. Most high-ranking clergymen, such as bishops, were of noble birth. They devoted their lives to the church, yet they remained rulers of large fiefs and lived with the same wealth and power of military lords. Monks lived within the monasteries and devoted their time to religious scholarship. They were also members of the clergy, and their days were filled with studying, praying, and participating in church services. Many peasants joined the clergy as village priests, who typically resided in small cottages near their churches, where they offered advice, helped settle disputes, and performed religious ceremonies. However, becoming a member of the clergy was not necessarily a passport to wealth, as most priests lived the poverty-stricken life of the peasants whom they served. 
Peasant families lived in crude huts furnished with straw-filled bags. A typical peasant diet included black bread, porridge, eggs, poultry, and whatever vegetables their fields produced. Since any game on the manor belonged to the lord, peasants were prohibited from hunting or fishing. In addition to farming their own fields, peasants worked the farms of their lords and provided such services as cutting wood, grinding grain, repairing roads and bridges, pressing wine, and baking bread for the lord’s family. They also had to pay taxes for their lands; but since money was scarce, many payments came in the form of grains or poultry from the peasants’ lands. 
By the thirteenth century, feudalism had begun its decline. As the European economy grew, paid soldiers replaced feudal knights; and as cities grew wealthier and more densely populated, the importance of the aristocracy lessened. The rise of an educated class paved the way for trained political leaders who eliminated the necessity of the vassals. Finally, centralized governments emerged, which resulted in the ending of the system that had sustained the kingdoms of Europe for seven hundred years.
Unit 11 Getting From Here to There
<Getting From Here to There>

Public transportation has actually existed for thousands of years, though it is often considered as a modern innovation. Ancient societies used ferry boats that could be hired to provide passage across water. The Romans built thousands of miles of roads and many bridges to facilitate the general flow of persons and goods. Throughout much of history, the hiring of horse-drawn carts often served a function similar to the modern taxicab. It was really just a matter of time before a combination of population, commerce, and technology made the idea of organized, regular public transportation more widespread. 
Historians can conveniently pinpoint a time and place for this realization: Nantes, France, 1826. At that time, a retired army officer started a large horse-drawn transportation service to take citizens from town out to his bathhouse in the country. Though the establishment of this idea had very little effect on his business, his service did enjoy exceptional popularity with passengers who wanted to stop at intermediary points. The designation given to this service was the voiture omnibus, a combination of French and Latin meaning “vehicle for everyone.” As the idea of such a service became popular around Europe, spreading to Paris, Bordeaux, and London by 1832, its long name was shortened to “bus.” Around this same time, cities in the United States, such as New York, Philadelphia, and Boston, implemented similar systems by making special arrangements with local citizens in the transportation business. 
There were quite a few problems with this new system. Some difficulties included poor road quality, low speeds, and lack of comfort. These issues were addressed in 1832 with the advent of the rail system in Manhattan. Initially, the system was still just a horse pulling a cart, but the rails allowed for a smoother ride and increased efficiency. This infrastructure was enhanced in 1852 with the development of a grooved rail line that was embedded at the level of the pavement. Previously, the rails protruded half a foot off the ground and impeded non-rail traffic. This new horse car quickly conquered the omnibus by around 1860 in many US cities. The horse car peaked in 1890 with 415 companies and 188 million passengers a year. 
The next step, of course, was to eliminate the horse. The first serious challenge to horse cars came in 1867 with the invention of the cable car in New York. Although its initial test run was not a success, it was soon revived in San Francisco by a wire rope businessman, Andrew Smith Hallidie. The cable car used a large steam engine to pull a thick cable which in turn pulled the cable car. The cable car continued to grow until its apex in 1890, with 373 million passengers in 23 cities. 
The cable car was replaced with the electric streetcar, also called the tram or trolley. Early versions appeared in Baltimore in 1885; Montgomery, Alabama, in 1886; and Richmond, Virginia, in 1887. Frank Julian Sprague was the businessman largely responsible for spreading the trolley throughout the United States. It was widely in use by 1900 and such cars were attaining speeds of 32 kilometers per hour. By 1903, 90 percent of streetcars in the United States were running on electricity. 
With the horse problem solved, the next major problem was urban congestion itself. The two main proposals for resolving this were either putting the trains high above or under the ground. Though there were several experiments with the former, notably in New York and Chicago, they were ultimately deemed to be too noisy and obtrusive. Today trains traveling above ground are confined to areas where subways are not feasible, such as Bangkok, which is built on a swamp. The underground rail system, supplemented with motorized buses, is by far the most common and successful form of public transportation on the planet today. It first appeared in London in 1863, followed by Boston and New York around the turn of the twentieth century. 
The rise of the automobile in the early twentieth century threatened public transportation with complete individual freedom of travel. The car largely destroyed American passenger train travel with the help of government policies heavily favoring individualized travel. Recently, environmental and traffic concerns have precipitated a reassessment of the American car culture.
Unit 12 Plastic Could Fuel US Move Away From Foreign Oil
<Plastic Could Fuel US Move Away From Foreign Oil>
BUFFALO, NEW YORK—The next big thing in fuel could come from repurposed plastic. However, only seven percent of plastic waste in the United States is recycled each year, according to the Environmental Protection Agency. A company in Niagara Falls, New York, is working to increase that percentage, with an eye toward reducing America’s dependence on foreign oil. 
Plastic-eating monster 
It’s a machine known as the “plastic-eating monster.” Every hour, thousands of kilograms of shredded milk jugs, water bottles, and grocery bags tumble into its large combustion chamber. The waste plastic comes from landfills and dumps across the United States. John Bordyniuk, who runs his namesake company, JBI, Inc., invented the new process for converting plastic into a range of fuels. 
First, many different kinds of unwashed plastics are melted together. “The viscosity looks like milk,” Bordyniuk says. “Almost like when you’re heating milk on the stove. Looks exactly like that, except it’s black.” Bordyniuk uses a patented catalyst to vaporize the inky fluid and reduce the plastic to its most basic elements. “Plastics are just long hydrocarbon chains,” he says. “What we’re doing is re-forming them into links and chains that we want so they have a high fuel value.” The system powers itself, with eight percent of the plastic waste running the process. Bordyniuk hired outside testers who concluded that nearly 86 percent of what goes in comes out as fuel.
 Several grades of fuel
At the other end of the plastic eating machine, JBI executive Bob Molodynia looks on while a stream of thin brown liquid pours into an oil barrel. “You could tap this right now and it’s ready to go,” Molodynia says. “That’s a number six fuel, that’s what a lot of what US Steel uses, a lot of major companies, that’s what they pay the big bucks for, right there.” 
JBI creates several grades of fuel for a variety of industries and sells them for up to $100 a barrel through national distributors. Each barrel costs about $10 to produce and JBI produces several thousand liters of oil a day. The company has signed deals to set up operations next to large plastic waste dumps. Bordyniuk believes plastics will become a significant source of domestic fuel that reduces the country’s dependence on foreign oil, while at the same time reducing the amount of plastic waste sitting in the country’s landfills. 
Green process? 
But just how “green” is this process when it produces fuels that pollute just like any other? 
“Maybe the sequestration of carbon into a plastic bottle dumped in a landfill is better than converting it to liquid fuels and releasing, mobilizing a whole lot of carbon,” says Allen Hershkowitz, senior scientist with the Natural Resources Defense Council. He says plastic-to-oil technology is still new and evolving, and there’s not enough data to determine whether or not the process is friendly to the environment. And the jury’s still out on whether converting plastic to oil can even be considered “recycling.” So says Carson Maxted with Resource Recycling, the plastic recycling industry’s trade journal. 
A handful of plastic-to-oil companies have cropped up in the past decade, each with its own method. Maxted says JBI is among the budding industry’s top tier partly because the company does something few other firms have been able or willing to do: utilize virtually all types of plastics. “They’re getting value from something that would otherwise go to the landfill, the plastics that are not easily recycled, they’re of low quality or of mixed plastic types, or that they’re dirty,” Maxted says. “Things that wouldn’t be accepted into a recycler.” 
And since there’s no lack of plastic waste or demand for oil, Maxted says JBI’s recycling technology has the potential to transform both industries.
Unit 13 Pioneering the Field of Biochemistry
< Pioneering the Field of Biochemistry>
Before the nineteenth century, chemists believed the world to be made of either “living matter” or “non-living matter.” They thought that the processes of life were unlike the processes of nature. They assumed life could not be explained by the laws of physics and chemistry alone. They argued that the molecules of life could only be made by the living organisms themselves. It was not until 1828, when the German chemist Friedrich Wöhler created an organic compound from inorganic matter, that the field of biochemistry began to develop. It became a new branch of science dealing with the chemistry of living systems. Since Wöhler’s discovery, chemists have made significant advances in understanding the chemical structure and functioning of biological molecules. 
Wöhler was a twenty-eight-year-old chemist and medical scholar. He accidentally produced the organic compound urea while experimenting with certain inorganic compounds. Urea is found in the urine of most animals. His findings demonstrated that a compound thought to be created only by living organisms could be artificially synthesized in a laboratory. The theory was therefore disproved that an undefined “life force” was needed for the production of organic matter. 
Five years after the publication of Wöhler’s results, the French chemist Anselme Payen discovered the first known enzyme. Enzymes are proteins that speed up or slow down chemical reactions in the body. Payen’s enzyme was called diastase. Diastase is a type of enzyme responsible for the breakdown of starches into maltose. Starches are complex carbohydrates found commonly in potatoes and rice, while maltose is a sugar. Payen found diastase in a malt solution that he created using grain sugar. In 1897, Edward and Hans Buchner of Germany furthered the understanding of enzyme functions. Their experiments used extracted enzyme-containing material from yeast cells. The brothers demonstrated that the inanimate extracted material could ferment sugar. They showed that “dead” cellular compounds can perform the chemical reactions of living cells.  
By the turn of the century, other chemists had contributed effective methods of separating and identifying basic biological molecules. These molecules included various proteins, carbohydrates, and enzymes. The actual field of biochemistry was not recognized, however, until the early 1900s when Carl Neuberg formally coined the term. Studies in biochemistry have continued since then into the twenty-first century. The aim of biochemistry research is to provide chemical explanations for how cells carry out certain metabolic processes. It was discovered, for example, that the presence of specific sets of enzymes within a cell will facilitate specific chain reactions. It was also discovered that carbohydrates share similar molecular structures and that proteins are synthesized by the bonding of simpler molecules called amino acids. 
Another major breakthrough in biochemistry occurred in 1943. That year, building on research involving infectious bacteria, an American physician and medical researcher, Oswald Avery, found the key to the transference of hereditary traits. Deoxyribonucleic acid, more commonly known as DNA, was first isolated by Swiss biologist Friedrich Miescher during the latter decades of the nineteenth century. By the twentieth century, the structural form of DNA was already being studied. Avery, in his famous experiment in the 1940s, transferred the traits of one type of bacteria to another type. He did this by mixing dead cells of the first type with live cells of the second. His experiment provided the first confirmation of the link between DNA and inherited characteristics. A decade later, scientists James D. Watson and Francis Crick gave the first accurate account of DNA structure. Then, in 1957, they presented the process of genetic encoding in DNA. Their work demonstrated that the specific information carried in DNA is responsible for the synthesis of specific proteins. These proteins then carry out specific cellular functions to complete the encoding process. 
Biochemistry continued to advance with the development of new technologies and techniques. These included chromatography, which is used in the separation of mixtures, and x-ray crystallography, used in the analysis of molecular structure. Although these innovations have led to the discovery and detailed understanding of many molecular structures and metabolic processes of living cells, biochemistry remains a vast field of study that seeks to explain how chemical elements are incorporated into highly complex organic molecules. Researchers continue to make fascinating discoveries that extend our understanding of the specific functions of these elements in living systems. 
Unit 14 Cracking the Genetic Code: DNA
< Cracking the Genetic Code: DNA>
Deoxyribonucleic acid, or DNA, is a very complex molecule found in all living cells, from human cells to one-celled bacteria. It is the substance of the hereditary material known as genes. Genes determine the traits that ensure a cat gives birth to kittens instead of mice. Genes also determine the color of eyes, the shape of feet, the type of teeth, and millions of other traits that make an individual unique. An individual’s genetic code exists in the chemical structure of DNA, so an understanding of how genes produce these special traits first requires an understanding of the composition of DNA. 
The appearance of a single molecule of DNA can be compared to that of a twisted rope ladder. This structure, called a double helix, consists of two strands of bonded molecular units called nucleotides. Each nucleotide contains a compound, called a base, which binds together with other bases to form the “rungs” of the genetic ladder. The four bases are called adenine, cytosine, guanine, and thymine. These bases are commonly shortened to A, C, G, and T, respectively. The precise order and amount of bases in a molecule of DNA are unique to each individual being, but the common patterns of these bases ensure the continuation of certain traits within a species. 
The types of proteins a cell produces determine the form and function of the cell, whether it is a liver, skin, or lung cell. Proteins consist of small molecular units called amino acids. There are exactly twenty different kinds of amino acids. A cell’s DNA holds information for the synthesis of proteins from amino acids, which float freely in the cell. The order that the four bases are arranged in a DNA molecule influences the types and order of amino acids that link together in the formation of a protein chain. Specific segments of the DNA ladder carry the instructions for making specific proteins. Each of these segments is a gene which contains a certain number of bases arranged in a particular order. The specific language of gene instruction is a three-base code. Any sequence of three bases corresponds to a specific amino acid. Scientists have named these sequences according to the abbreviated names of the bases. CAT, for example, refers to the group of bases cytosine, adenine, and thymine arranged in the order listed.  
The first base sequence code to be deciphered was AAA. Researchers discovered the amino acid associated with the genetic code AAA by first isolating a strand of ribonucleic acid, or RNA. One type of RNA is a reverse copy of DNA sequences that can travel outside the nucleus to synthesize proteins throughout a cell. As a reverse copy, RNA carries a sequence of bases which bind with the opposites of the bases on the DNA ladder. This based pairing is fixed such that the base U always pairs with A, and G always pairs with C. Therefore, a strand of RNA carrying the original genetic code AAA would have the three-base sequence UUU. To decipher the DNA code AAA, therefore, scientists used an RNA chain consisting of only U bases. They submerged the RNA strand in a mixture containing all twenty types of amino acids along with the materials of protein synthesis. The result was a protein chain comprised of only the amino acid phenylalanine. This implied that the RNA code for phenylalanine must be UUU, which meant that the DNA code for this particular amino acid was AAA. 
Mathematically, the four letters of the DNA bases yield a total of sixty-four different three-letter combinations. Consequentially, most amino acids have more than one code. Only three of these three-letter sequences, UAA, UAG, and UGA, do not correspond with any of the twenty amino acids. What is amazing about the language of DNA is its universality. The same three-letter sequence codes for the same amino acid in all organisms, from humans to jellyfish to single-celled algae. All life is therefore defined according to a shared genetic code. Even more amazing is the simplicity of the genetic language. Despite the great variety of living creatures, their existence is written in the simple sequencing of basic molecular units.
Unit 15 Battling Bacteria with Antibiotics
<Battling Bacteria with Antibiotics>

An antibiotic is a drug used by physicians to fight bacteria, fungi, and other microbes that cause disease. They are ineffective against viruses, however, and cannot be used to cure such diseases as chicken pox, measles, AIDS, and other viral diseases. Antibiotics are selectively toxic, which means they attack disease-causing microbes but do not typically damage human cells. They are used to treat a variety of diseases, including tuberculosis, scarlet fever, and strep throat. Because of their ability to cure such diseases, which were once considered fatal, they have acquired the nickname “wonder drugs.” Antibiotics are also used to prevent bacterial and fungal infections in animals and to keep certain bacteria and fungi from damaging plants. 
Penicillin was the first antibiotic used successfully to treat serious human diseases. British scientist Alexander Fleming discovered the drug in 1928. He observed that mold growing in a laboratory dish containing bacteria had killed the bacteria surrounding the mold. He then experimented with the mold. He grew it in a liquid broth to determine if bacteria would grow in test tubes containing the broth. They did not. Fleming, however, failed to find a way of extracting the bacteria-killing substance from the broth. This did not happen until the late 1930s when a group of British researchers, led by Howard Florey and Ernst Chain, developed a method for purifying small amounts of an antibacterial drug from Fleming’s mold, which came from the genus Penicillium. 
The first human patient treated with penicillin was a British policeman suffering from blood poisoning. The dosage of penicillin, however, was inadequate for killing the infectious bacteria, and the man died. Later experiments with penicillin dosages proved successful and saved many lives. Eventually, researchers found ways of producing large quantities of penicillin. 
In the early days of penicillin’s creation, the forms of penicillin extracted from mold-infested broth were sometimes problematic. Doctors found that human blood did not effectively absorb the drug when taken orally. Naturally occurring penicillin also did not kill certain kinds of bacteria. In addition, other bacteria, such as Staphylococcus, which causes blood poisoning and pneumonia, became resistant to penicillin after only a few years. Chemists in the 1950s solved this problem with penicillin by making synthetic forms of the drug and extracting antibiotics from other species of fungi and bacteria. Today, there are over sixty kinds of antibiotics used for clinical purposes. 
Antibiotics kill pathogenic, or disease-causing, microbes in the human body by interfering with their cell processes. This interference occurs in one of three ways: by hindering cell wall formation, by disturbing the cell membrane, or by disrupting chemical processes inside the cell. The cellular substances of bacteria are encased within a cell membrane. The cell membrane, in turn, is surrounded by a cell wall. The cell wall is rigid and prevents bacterial cells from splitting open. Some antibiotics, including penicillin, attack invasive microbes by interfering with the formation of these cell walls. Fortunately, these antibiotics do not affect human body cells, since animal cells do not have cell walls. 
Other antibiotics disturb the function rather than the formation of cell walls of various microbes. The membrane of a bacterial cell controls the flow of nutrients in and out of the cell. By disturbing the membrane, these antibiotics allow necessary nutrients to leave the cell, or they allow poisonous substances to enter and kill the cell. These antibiotics attack only membranes containing elements unique to microbial cells. Consequently, the membranes of human cells remain undisturbed. 
A third type of antibiotic kills infectious bacteria and other microbes by disrupting the chemical processes that produce proteins and nucleic acids inside cells. These substances are vital for survival. Although human cells manufacture proteins and nucleic acids in similar ways to microbial cells, these processes change just enough so that antibiotics will prevent or interfere with chemical activities in the cells of bacteria without harming human cells. Antibiotics may result in some unpleasant or even dangerous side effects for some people. Patients may suffer from allergic reactions or damage to organs and tissues in the body. In addition, antibiotics will often kill off helpful bacteria living in humans that aid in bodily functions such as digestion. They also work to control the growth of pathogenic organisms inside the body. Secondary infections or other complications may result from the destruction of these bacteria.
Unit 16 Poppies, Pain, and Problems
<Poppies, Pain, and Problems>

 Anyone who has been seriously injured or has gone through major surgery is almost sure to have been given something to control pain. That drug is very likely morphine, and from its effects, one may understand why it was named after the Greek god of dreams, Morpheus. For over two hundred years, morphine has been the drug of choice for doctors. In modern healthcare as well, morphine remains a very effective analgesic, or painkiller. However, since its discovery in 1804, it also has been abused. As such, morphine is now a tightly controlled substance. 
Morphine has a very long and interesting history. Some have claimed its usage as far back as 1522, when a scientist named Paracelsus used a painkiller that he called by another name. With Europe’s increasing interest in the opium trade over the seventeenth and eighteenth centuries, it was only a matter of time before morphine was discovered. It was indeed discovered when Friedrich Sertürner made it from an extract of the opium poppy plant in 1804. However, it was not until 1817 that morphine was first given as a treatment for pain and alcoholism. In 1827, the drug company Merck became the first to sell morphine. Interestingly, at that time, Merck was only a small shop. Following the invention of the needle nearly thirty years later, the drug’s popularity began to increase. 
Initially, developers of morphine failed to understand its true nature. However, as its use grew, it became clear that morphine was very addictive, more so than either alcohol or opium. Proof of this came from its first large-scale production for the American Civil War. In fact, the common use of morphine during this time resulted in more than 400,000 people having morphine addiction, then called the “soldier’s disease.”
 For decades after the Civil War, morphine use was still permitted without restriction in the US. However, due to its addictive nature, the US government finally labeled morphine as a controlled drug in 1914. This made it illegal to possess it without a prescription. Following this legislation, more research went into the nature and production of morphine. This led to scientists finding its chemical structure in 1925. Despite knowing its structure and being able to synthesize it in a lab, most morphine was and still is made from the natural poppy source.
 In modern medicine, morphine continues to be used to treat medium to severe pain of various forms. For example, depending on whether a person’s pain is short- or long-term, there are fast-acting and extended-release types of morphine. While morphine is commonly used in hospitals, where it can be properly monitored, it can also be prescribed for home use for those experiencing long-term pain. In addition to treating pain resulting from surgery, heart attack, or long-term illness and disease, morphine is also used during surgery to put patients to sleep. Given that morphine can have serious, life-threatening side effects, doctors monitor its use very closely. 
While the benefits of morphine as a painkiller are clear, its side effects are not as well known. For one, morphine can cause stomach problems and, if given too much, it may cause heart attacks. It can also cause blood pressure to fall and make a person feel faint or short of breath. Therefore, it is important to understand that while it can make a person feel better, too much can be harmful or even deadly. 
Unfortunately, as with many controlled drugs, morphine has been a common drug of abuse as is the morphine derivative heroin. In addition to suppressing pain, morphine can produce an intense high and make users feel extremely good, thus making it a drug which users like to come back to. Chemists have known how to process morphine to create heroin since the 1800s. Heroin was actually mass-produced by Bayer in the early twentieth century and successfully marketed as a “cure all.” Later, when its addictive nature came to light, heroin was classified as a Schedule 1 drug in the US. Such drugs are considered the most dangerous and include marijuana, peyote, and ecstasy. 
Getting over a morphine or heroin addiction can be a very intense and dangerous experience. Therefore, addiction treatment must usually be monitored by a health professional.
Unit 17 Strings to the Past
< Strings to the Past>

The two most influential instruments in the history of traditional European music are most likely the piano and the violin. Though they evolved differently at separate times and served distinct purposes, their indispensability in the framework of the modern orchestra is undeniable. Even to this day, these two instruments still carry such heavy cultural overtones that many parents in East Asia eagerly sign up their children for lessons. More cost-effective and practical instruments, such as the guitar, have become more popular in the West in the past half-century. Nevertheless, the piano has retained such status that it can almost be considered household furniture.  
The modern piano evolved from two distinctly primitive cousins, the harpsichord and the clavichord. These instruments began to appear as early as the 1300s but differed from the modern piano in several ways. They were originally much smaller, contained thinner strings, and activated the strings differently. The clavichord’s strings were sounded using a thin piece of metal called a tangent. The harpsichord’s strings were plucked with quills. The problem with both instruments was that every note was always played at the same volume regardless of the amount of force used by players. Despite this limitation, both instruments gained immense popularity in Europe over time. They were particularly useful in composition since they could easily combine notes in a variety of ways. 
In the 1720s, a creative innovation was finally devised to solve the volume problem. This solution was created by the expert harpsichord maker Bartolomeo Cristifori, who was diligently working under the patronage of the famous Medici family in Italy. The arrangement of the hammers in Cristifori’s new instrument allowed the performer to control the volume of each note via the force of their fingers. Its logical name became gravicémbalo col piano e forte (harpsichord with soft and loud), later shortened to pianoforte and finally to piano. 
The modern piano has undergone a number of changes from its first ancestors. The colors of the keys were reversed. Later, the number of keys gradually expanded to the modern standard of eighty-eight. With the Industrial Revolution, the strings became thicker and heavier to allow greater volume and resonance. The pedals also were added one by one to increase control. Today there are three standard pedals. The damper on the right is pressed to sustain notes. The una chorda on the left decreases the volume. Finally, the sostenuto in the middle is pressed to sustain only some of the notes just played. 
Although the piano quickly became the standard instrument for composition in the 1700s, the star performance instrument was still the violin. Like the piano, the violin evolved via improvements on similar medieval instruments. These include the rebec, a three-stringed instrument of Persian descent, the popular Renaissance fiddle, and the five-stringed lira de braccio, often used when reciting poetry. The words viola, vielle, and Germanic fiddle, all derived from the Latin vitula, were used for all kinds of handheld stringed instruments. The word violin itself is derived from the Italian viola. 
Though instruments of this kind were widely popular in Europe, the earliest four-stringed versions of renown were produced by Andrea Amati in the 1550s. King Charles IX of France was so impressed that he commissioned two dozen to be constructed for him, one of which is still in existence today and is the world’s oldest violin. Violin-making in itself became a kind of art, peaking in a golden age in the seventeenth and eighteenth centuries. Violins made by the most famous families of violin makers, or luthiers, such as Stradivari and Guarneri, are still emulated and highly sought after to this day. 
The standard violin had strings created from sheep gut, while the strings of a violin’s bow were made of horsehair. The voice of this stringed instrument became the central instruments in orchestral compositions thanks to their rich, beautiful tones. Orchestras today usually feature two sections of violinists, one to play melodies and the other to supply background harmonies or melodies at lower octaves. 
Even though the violin and piano may now play second fiddle to the electric guitar and the drum set, they are still vital components in contemporary music. Electric and digital pianos are not uncommon in rock groups, while many pop groups with country or Celtic influences still feature the violin.
Unit 18 Five Decades of Jazz Innovations
< Five Decades of Jazz Innovations>

Jazz, throughout its brief yet diverse history, has been a style of music that is notoriously difficult to define. Etymologists cannot agree on the word’s precise origins. Music theorists cannot agree on a set of necessary and sufficient conditions to define the genre, and jazz performers themselves are typically reluctant to say what jazz is and is not. When an early jazz great, Louis Armstrong, was asked what jazz is, he replied, “If you have to ask, you’ll never know.” In spite of, or perhaps because of all this uncertainty, the American Dialect Society gave the word “jazz” the distinguished title of “Word of the Twentieth Century.” Jazz music itself seems to have had almost as many influences as it has spawned subgenres and offshoots. The ultimate source is typically traced back to a blending of Western European and West African musical traditions. This took place in the southeastern United States around the turn of the twentieth century. Elements of West African music, such as highly emotive vocals and leads, strong rhythms, and call-and-response, were superimposed onto traditional European musical structures and instruments.
 Jazz is said to have grown out of two pre-existing Afro-European genres: blues and ragtime. Blues took American country/folk and added an extra “blue” note along with modifications to the rhythm and singing style. Ragtime, often heard over old silent movies, mixed classical and folk piano styles with adapted rhythms. 
A crucial early aspect of jazz, which is considered the defining feature of jazz, is improvisation. This involves the musician freely playing throughout a song. The format of the improvisation and the degree of freedom of the performer vary depending on the type of jazz. This feature marks a stark contrast with pre-twentieth century European music, in which the performer was largely subservient to the composer. 
Sometime around the 1910s, New Orleans marching bands and other musicians began adding aspects of blues to their music. The result was dubbed Dixieland, now known as New Orleans Jazz. An exodus of African American musicians from the South in reaction to new segregation laws in certain states spread jazz to the north. This induced other styles of jazz, like Chicago jazz, a mixture of big band and Dixieland with hot ragtime, a New York innovation with heavier rhythms. 
The 1920s ushered in the speakeasy, the radio, and the phonograph, all of which propagated jazz’s popularity. This era saw the rise of a jazz trumpeter, Louis Armstrong, who would later popularize scat, or improvisational singing. This influenced scores of future talents, such as Ella Fitzgerald, Mel Tormé, Dizzy Gillespie, and Billie Holiday. The 1930s was an era of big swing bands, in which popular dance orchestras would play jazz and jazz-like music under famed conductors such as Duke Ellington. At this same time, jazz had achieved some popularity in Europe, particularly France, where a new European genre of jazz was developing. Gypsy jazz was pioneered by a Belgian guitarist, Django Reinhardt. This style incorporated elements of French dance hall music and even featured multiple nylon-string guitars. 
The 1930s was also a mini-golden age for Kansas City jazz, which helped influence the bebop style of the early 1940s. 
Bebop is considered by some as the apex of jazz. Its influential style brought jazz out of the realm of pop and dance and expanded it into an artistic genre. Its key features were a faster tempo and an entirely innovative level of improvisation, encompassing not just melodies but chords as well. Some of the best-known jazz musicians, such as Charlie Parker, Dizzy Gillespie, and Miles Davis, were renowned bebop artists. 
In the 1950s, the pop threads of jazz lead to rock and roll, whereas the serious threads of jazz, such as avantgarde and free jazz, incorporated increasingly deeper levels of improvisation. After this point, jazz seemed to be everything at once, giving rise to a variety of hybrids. These include cool jazz, taking elements from bop and swing; hard bop, mixing bebop with blues and gospel; Latin jazz, with Latin rhythms; jazz fusion, borrowing elements of rock; and just about anything else imaginable. Today, jazz still seems just as hard to define, morphing into everything from smooth jazz, a kind of background music, to nu jazz, attempting to fuse with electronica.
Unit 19 In Death, Who Owns Your Online Afterlife?
< Conqueror or Conquered? The Question of Colonialism>

The history of nearly every civilization is marked by conflicts. While there are a number of important factors to consider in the history of a group, war has traditionally been considered important when addressing key moments of a civilization. Perhaps it is due to these wars and battles being sensational, which makes historical documentation easier. Or perhaps the significant and tangible impact on human affairs makes these conflicts central to historical study. Regardless of the cause, history is typically remembered by the battles of the world. 
Wars and battles take place when one nation or people invade the territory of another nation or people. This invasion can result in extensive bloodshed, or a territory may surrender to another nation if its army’s leaders feels hopelessly outnumbered. Alternatively, a nation’s government may not want to surrender to an invading nation, but the people may choose to do so if they are discontented with the current ruling body. Conquests occur when an invading nation successfully invades and defeats another nation or people. 
Following a conquest, a number of things may occur. If the invader of a country has been defeated, it may be forced to disarm. A defeated country may also be asked to pay for the expenses incurred during the war by countries involved. Finally, the victor may seize all or part of the defeated nation. In these circumstances, a new government is installed in order to keep order in the region. The process of imposing a new authority in a conquered region is a process called colonization. An interesting historical example of colonization is seen through the expansion of the Roman Empire. After defeating a people, the Romans would install their government over the new nation. However, they would also incorporate many of the defeated people’s customs into their own. This would create a relationship with the conquerors that would discourage rebellion or resistance. Nonetheless, the process of colonization can be difficult, as absorbing a people into a new culture is challenging. If a conquest is a military process, then the colonization that may follow is a truly political venture. Winning the hearts and minds of a defeated people has proven difficult historically. 
With the advent of the modern era, trade has increased between nations. Thanks to globalization, foreign markets are opening up to businesses. In this new global environment, a new era of colonization is taking place, called neocolonialism. In the colonial world before the twentieth century, a country was usually ruled with military might. Control by direct military might is usually oppressive and typically viewed as unethical. Consequently, many European nations that once had colonies all over the world have been forced to give back control to the people of the defeated nation. However, many have observed that the economic ties traditional colonialism created have continued to exist, even though power has technically been ceded to the people. While a nation may be technically free of colonial bonds, it will still rely upon previous rulers in order to maintain the country’s economic wellbeing. Furthermore, powerful countries may manipulate the government with bribes of money, special trading rights, or other means to ensure that economic conditions remain favorable to them. Neocolonialism has faced harsh criticism from opponents. Many argue that the puppet governments installed under a foreign nation’s control are just as oppressive as the colonial regimes once were.  
Conquests and colonization can be directly linked to the layout of the current global environment. The past military victories and subsequent occupations have shaped the world that we live in today. Understanding the process of conquests and colonization is a key part of understanding the history of the world at large. Furthermore, considerations of past and future conditions that occur from these processes are important in informing economic and political policy. There has been progress, as well. Today, more people are aware of the problems and issues that accompany colonization and are taking a stand against it.
Unit 20 Multiculturalism: From Melting Pots to Mosaics
< Multiculturalism: From Melting Pots to Mosaics>

Europe is a small continent consisting of many different countries. Each maintains its own culture and identity. In the eighteenth and nineteenth centuries, there were numerous wars aimed at establishing nation-states and preserving sovereignty. During these conflicts, a multitude of people were leaving Europe in order to escape persecution and oppression or to improve their lot in life. Many sought freedom and opportunity in a new place called America. Groups of immigrants who possessed distinct identities and cultures were establishing communities there. The land that they were immigrating to was home to numerous other groups of people with their own unique identities and values. Some of these groups were the original native tribes of the Americas. In addition, settlers from all corners of the earth and slaves added yet more variety to the cultural mix in America. 
Communities and states were continually being founded by an array of immigrants, albeit with frequent disregard for the original inhabitants of the land. Still, these new communities were unique for their cultural diversity. The United States of America was established primarily by English-speaking immigrants. However, the Founding Fathers recognized the linguistic diversity of the new country. They accordingly refused to adopt an official language. National identity was expected to form naturally as immigrants became assimilated. The metaphor of the melting pot was used to describe how people of different cultures amalgamated under one national identity. Immigrants were expected to gradually assimilate into American culture as they climbed the social ladder. However, critics point out that this is a rather idealized view. While European immigrants often prospered in the new land, non-Europeans faced greater challenges. 
Canada developed in a distinctly different way than its southern neighbor. Canada was founded mainly by French and English settlers. Its early history is characterized by an intense power struggle between the French and the English. Again, these were not the only two ethnic groups present, but they were the two major ones vying for power. In 1867, Canada officially became a country and declared itself bilingual; that is, it claimed two official languages—English and French. In practice, however, the French often suffered a disadvantage. Thus, by the twentieth century, Canadians supporting the French language firmly demanded an official policy on bilingualism and biculturalism. However, others were quick to point out that the French were not the only minority in Canada and advocated an official policy of multiculturalism, which was adopted in 1971. Multicultural policies celebrate the variety of cultural differences. They sincerely encourage the preservation of cultural identity. As a result, generous federal funds are allocated to meet such ends in Canada. For example, the government might provide sponsorship for festivals which celebrate cultural heritage, or it might subsidize newspapers that are published in a minority language. This innovative approach has been described in contrast to the melting pot model as a mosaic. Immigrants need not lose their cultural identity as they integrate into the culture of the host nation. Multicultural policies have been officially adopted by several countries around the world. 
Opponents of multiculturalism state that it undermines national unity. They feel that it discourages assimilation in the immigrants’ new land, which can lead to conflict. Cities become fragmented into culturally distinct neighborhoods. Immigrants in such segregated communities do not have to learn the language of the country or assimilate into the mainstream. Cultural identity is then preserved at the expense of integration. Further, it is argued that multiculturalism may allow oppression to continue by turning a blind eye to certain practices within cultural groups. The host country does not, and should not, respect some aspects of certain cultures, such as the oppression of women. Oppressive behavior is not tolerated from native citizens, but multiculturalism may inadvertently protect these practices in ethnic communities. 
In recent years there has been an increasing backlash against multiculturalism, particularly in Europe. Many European countries that once endorsed multicultural policies have changed their positions. They are limiting immigration and enforcing integration measures for new immigrants. For example, immigrants might be required to take courses in the language and history of their host nation. Tests are designed to ensure that new immigrants are prepared to take on the cultural values of the host nation.
Unit 21 Like Money in the Bank?
< Like Money in the Bank? >

In modern times, money is increasingly becoming more of a concept than a tangible commodity. Twenty years ago, most people would never leave their homes without some cash in their wallets, unless it was to go to the bank to withdraw some. Today, people hardly think about whether or not they have cash. Nowadays, people have debit cards and check cards with which they can purchase virtually any good or service, provided they have enough money in the bank. But what does it mean to have money in the bank? If a woman, for example, has 100 dollars in the bank, does that mean that there are actually 100 dollar bills sitting in the vault at that bank especially for her? Actually, banks are businesses. Those businesses would fail to profit if they merely held people’s cash for them. Banks make money by lending their customers’ money to others at a higher interest rate than the rate they pay to customers. When people make deposits in banks, they are effectively lending the bank money, which in turn, lends it to others. The banks actually lend out more money than they borrow and thus are able to make money. What, then, is money? 
First, money is a medium of exchange, which is important because it facilitates trade. Barter systems are incredibly inefficient because they rely on a coincidence of wants; that is, in order to acquire a good or a service, one must possess a good or service that is desired by the other person with whom he is trying to barter. For example, if a shoemaker needs a dozen eggs, he or she will be out of luck if a farmer does not need any shoes, and chances are, the shoemaker will need eggs more often than the farmer needs shoes. Therefore, the shoemaker has to find someone who both wants a pair of shoes and has something that the shoemaker needs or wants. To avoid all of this inconvenience and confusion, people have established money as a medium of exchange. The shoemaker can sell shoes to anyone for money and use that money to purchase eggs from the farmer. Money has value because all of the players in the economy know that others will accept it as a means of payment. 
Second, money is a store of value in that it can be set aside for a significant length of time and still have value when it is retrieved. A problem that further confounds the barter system is that many goods are perishable. For example, if a baker obtains extra wheat and makes more bread than he can exchange, the bread will eventually get moldy. Thus, if the bread is not exchanged within a certain period, it no longer has value. Money, on the other hand, can be set aside with reasonable confidence that it will retain a similar value next week, next month, or next year. In a strong economy, the value of money fluctuates very little over time. If a person has two dollars, he can buy a loaf of bread today, or if he does not need or want bread today, he can put those two dollars in a jar and retrieve it next week to buy a loaf of bread. Alternatively, he can deposit two dollars in the bank and withdraw it next week to buy a loaf of bread. In reality, inflation and currency fluctuations can affect the value of money, but in general, people can bank on money retaining some worth. 
Finally, money is a unit of account, which means that people can assign specific values to different goods and services by using a monetary value. When purchasing a house, for example, there are many different factors that one can lump into its overall value. One house may be more valuable than another because of its modern and energy-efficient features. Another may be more valuable still because it is located near superior schools and a thriving business district. Instead of assessing a house’s value in comparison to other houses by taking all kinds of factors into account, people assign each home a monetary value because, after all, a home is worth only what people are willing to pay for it. As a unit of account, then, money creates a standard by which the value of different goods and services can be measured. 
Unit 22 Buying into a Globalized Economy
< Buying into a Globalized Economy>

With the evolution of modern economic systems after the Industrial Revolution, nations began recognizing the value of foreign markets. Besides possible political allies via financial bonds, countries found consumer markets in the rest of the world. As the twentieth century continued, more and more countries were reaching a point where they could viably market their products worldwide. Technology helped start the current state of global economic affairs. Advances allowed the cost-efficient transportation of raw materials and manufactured goods. Communications technology fostered more interaction between businesses and foreign markets. Countries also opened their borders to outside investors. Businesses began to open new branches in foreign economies.  
Globalization occurs when borders open, which is conducive to the exchange of information and the formation of economic relationships. Improved political relations between the partner countries will accompany globalization. These are usually efforts to maintain and improve a strong, lasting relationship. As a result of greater political and economic transactions, unions and alliances form. These unions generally result in long-term economic relationships but can also be used for political means. Say, for instance, a country in a region is posing a threat to one or more of the countries involved in an economic alliance. In such a case, trade embargoes can be placed on the offending country. 
The European Union, APEC, and NAFTA are all good examples of economic alliances formed between countries. These are unions with shared economic interests. Members of each regularly meet to discuss trade agreements, talk about policies, and share ideas about business. They can additionally deal with diplomatic and political affairs while meeting. Typically, these economic alliances are formed with the intent of making financial interaction between members easier. The European Union, for instance, has a standardized currency. This allows visitors to some member countries to avoid the hassle of currency exchange. Additionally, it makes conducting business easier, since fluctuating exchange rates will not affect transactions within the union. 
World economic systems sometimes spawn conflict, however. During much of the Cold War, the United States and the former USSR waged an economic struggle against one another. This struggle was framed largely by differences in economic policies. During the conflict, the two nations established economic relationships with other countries in an effort to increase their influence. The entire world thus became the stage for a massive economic conflict. This was an example of global economic systems running counter to one another’s interests. As a result of this conflict, violence broke out in many countries. 
The effects of globalization, even without violence, are not always positive. Opponents of global markets cite richer countries taking advantage of poorer countries. Global corporations, usually originating in developed nations, have reaped huge profits by investing in third-world countries’ economies. This has allowed them to produce goods at a very low cost and export them to another country. This practice is highly lucrative, but very little of the profit is put back into the producing countries’ economies. Thus, shifts in world economic systems have seen many global corporations profit while the third-world countries hardly benefit. 
Some believe that large global markets are inevitable, and to artificially force limitations will slow progress. Advocates of world economies feel that economic exploitation is the first step a country must take to see its full economic potential. Indeed, corporations tapping into undeveloped or developing markets are making an investment in the country’s basic infrastructure. Furthermore, most countries see at least some degree of progress with foreign businesses moving in. Opponents argue that global markets endorse worker exploitation. When more demands are made on businesses to improve working conditions in developed countries, their profit is limited. Some foreign markets lack labor laws, so it is easy for businesses to move in and take advantage of people. 
Regardless of individual ideas about global markets, they are a key part of understanding changes in the world today. With world economic systems growing, countries are interacting with greater frequency. Bonds are being formed that previously did not exist. In less than a century, lasting economic ties have been created worldwide where there were very few before.
Unit 23 Learning Through Multiple Intelligences
< Learning Through Multiple Intelligences>

Howard Gardner is a psychologist who is best known for his theory of multiple intelligences. As described in his 1983 book, Frames of Mind: The Theory of Multiple Intelligences, the theory has very important implications for modern education. 
Gardner believes that intelligence is not easily measured because people process information in many different ways. For example, a class of English literature students may be studying the same poem. The processes by which they synthesize this information, however, may vary a great deal. Some might make sense of the work by listening to a lecture. Others might find it useful to privately reflect on their impressions of the work. Still others might benefit from engaging in a debate. 
Gardner’s theory suggests that there are seven main intelligences, possibly more. These are sometimes called learning styles. Individuals will usually learn best when they apply their primary learning style to an academic topic or skill. 
Intelligence in a given area is often associated with aptitudes for specific careers. People with a strong kinesthetic intelligence learn best by doing physical tasks. Careers associated with kinesthetic intelligence include dancing and acting. Those with an interpersonal learning style will benefit from interacting with others. A corresponding career might be social work. Musically intelligent people exhibit an affinity for recognizing pitch and tone. They may, for instance, become singers or conductors. Spatial intelligence relates to the ability to see objects in the mind. A strong artistic ability is also associated with this learning style. Engineers and architects are usually strong in this area. Intrapersonal types have a strong sense of self and work best individually. Many writers and poets fall into this category. 
The other intelligences are those that have dominated traditional academic environments. Linguistic intelligence implies that learning takes place best in environments where reading and writing activities are stressed. Taking notes, reading passages of text, and writing essays are all ways that linguistically intelligent people process chunks of information. These people also tend to communicate well in writing—a skill that is important for many evaluation methods. Logical intelligence concerns working with numbers and using reasoning to solve problems. These skills are stressed in a variety of math and science-related fields. 
Gardner’s theory has gaining acceptance in many educational institutions across North America. Many academics now believe that there is a need to change the education system to cater to the variety of ways in which people learn. Institutions should offer more individualized instruction in classrooms by varying the ways in which material is presented. For example, instead of always reading stories aloud to students or lecturing on a topic, instructors should incorporate debates, dramatizations, or visual representations of the material. This will afford more students the opportunity to learn. Student choice in the way they will be evaluated is also recommended. Instead of requiring students to write a term paper, a task most suited to those with a strong linguistic intelligence, teachers could allow students to demonstrate their understanding through a creative project, a multimedia presentation, or a speech. 
Multiple intelligence theory also has implications for traditional IQ tests and other standardized tests. Gardner argues that these tests only measure a small number of intelligences, primarily linguistic and logical, and so do not reflect the whole intelligence of the individual. People who are not strong at math, for example, may be quite adept at communicating with others. Their test results, however, will not reflect this strength. Therefore, Gardner believes that such tests should be abandoned and that the education system should be reformed to value a broader definition of what it means to be an intelligent person. Many professional educators share his view. Multiple intelligence theory is gaining traction, but it is not without its critics, and it is still not accepted by the majority of educators. One common criticism is that these core proficiencies are better classified as abilities rather than intelligences. Nonetheless, widespread acceptance could fundamentally change how people think about learning and what it means to be intelligent.
Unit 24 Savant Syndrome
< Savant Syndrome>

Autism is a developmental disorder that usually appears early in life. The symptoms and effects can range from subtle to severe. Typical characteristics of the disorder include difficulties in bonding with parents, seeming to live in one’s own world, delays in motor skill development, and sensitivity to sound. Unlike other children, autistic children rarely wish to nestle on the couch and read a story with their parents. Curiously, however, this disorder is also the one most associated with what is known as Savant Syndrome. 
Savant Syndrome was documented by physicians as early as 1789, but was originally termed “idiot savant syndrome.” This describes individuals who exhibit below-average intelligence, but possess a remarkable talent in a limited range of knowledge such as math or music. Savant Syndrome is estimated to occur in up to ten percent of autistic individuals. The condition has also been associated with other developmental disorders. Brain damage sustained later in life, due to stroke or head trauma, has also been known to produce the syndrome. Occurrences of Savant Syndrome in subgroups other than autistic individuals, however, are considerably rarer. 
While the type and extent of the highly developed skill exhibited by the autistic savant vary, all people affected by the condition share several traits in common. First, the talent is usually confined to a limited number of abilities. Second, the skills or talents always rely on an amazing use of memory. Last, the skills often fall into a narrow range of categories such as music, art, or math. There are three classifications of skills associated with autistic savants. Splinter skills are the most common. They involve memorizing facts about a highly specialized topic such as past presidents or sports trivia. Savants possessing splinter skills may spend exorbitant periods of time memorizing and reciting information, often to the point where they focus on little else. Take the example of Boone, a five year-old autistic savant displaying splinter skills. He is obsessed with time and produces countless computer-generated drawings of clocks. 
Talented savants operate at a different level; they typically possess more highly developed proficiencies. They are often skilled in areas that may be viewed by society as more relevant, such as music, art, or math. The late Richard Wawro was a talented artistic savant. He used his memory and superb artistic abilities to produce detailed and complex drawings made entirely from wax crayons. 
Prodigious savants are the rarest. They exhibit talents at a level that is usually not observed in even the most highly functioning individuals. Estimates of the number of prodigious savants living today are as low as 23. Tony DeBlois is one of the few people in the world to fall into this category. Visually impaired as well as autistic, DeBlois has the remarkable ability to play fourteen instruments. DeBlois is also very good at improvising, or making up the music as he plays. This also distinguishes him from many of his peers. Just how this phenomenon develops and how the minds of autistic savants work have eluded scientists for literally hundreds of years. Various theories, such as the existence of photographic memory or claims that there may be a gene for savantism, have produced little certainty. One theory that seems to show promise is that people with these skills have damage to the left hemisphere of the brain. Because of this, the right hemisphere compensates for the damage. This is plausible, since most savants’ skills are related to the right hemisphere, and deficits are observed in tasks controlled by the left. This theory has been supported by data from MRI scans, an investigative tool not available until relatively recently. Other helpful tools in modern neurological research include “event-related potentials,” which determine a person’s brain activity when he or she initially encounters a task or problem. Savants have shown immediate activity, indicating a type of unconscious processing. Conversely, control subjects have exhibited results indicative of higher-level, more conscious thought processing. 
While many autistic savants contribute richly to the world of music and art, they often have problems with basic tasks and social skills. The prospects for better treatment of autism under the auspices of doctors and researchers seem favorable. However, more research is needed before healthcare professionals can prevent or find a cure for the underlying disorder.
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