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Unit 1

Who was the First Scientist?
By William Harris
The word “scientist” entered the English language in 1834. That’s when Cambridge University historian and philosopher William Whewell coined the term to describe someone who studies the structure and behavior of the physical and natural world through observation and experiment. You could make the argument, then, that the first modern scientist was someone like Charles Darwin or Michael Faraday, two iconic figures who also happened to be Whewell’s contemporaries. But even if the term didn’t exist before the 1830s, people who embodied its principles did.

To find the very first scientist, we must travel back in time even further. We could go back to the most ancient of the ancient Greeks, all the way back to Thales of Miletus, who lived from about 624 B.C. to about 545 B.C. By many accounts, Thales achieved much in both science and mathematics, yet he left no written record and may have been, like Homer, a celebrated figure who received credit for many great achievements but who may never have existed at all.

We could consider other ancient Greeks as well, such as Euclid (the father of geometry) or Ptolemy (the misguided astronomer who put Earth at the center of the cosmos). But all of these men, although great thinkers, relied on making arguments instead of running experiments to prove or disprove hypotheses.

Some scholars believe that modern science had its origins in an impressive class of Arabic mathematicians and philosophers working in the Middle East decades before the European Renaissance began. This group included al-Khwarizmi, Ibn Sina, al-Biruni and Ibn al-Haytham. In fact, many experts recognize Ibn al-Haytham, who lived in present-day Iraq between 965 and 1039 A.D., as the first scientist. He invented the pinhole camera, discovered the laws of refraction and studied a number of natural phenomena, such as rainbows and eclipses. And yet it remains unclear whether his scientific method was truly modern or more like Ptolemy and his Greek predecessors. It’s also not clear whether he had emerged from the mysticism still prevalent at the time.

It’s almost impossible to determine when the influence of mysticism had faded completely among scientists. What’s easier to identify are the characteristics of a modern scientist. According to author Brian Clegg, a modern scientist must recognize the importance of experiment, embrace mathematics as a fundamental tool, consider information without bias and understand the need to communicate. In other words, he or she must be unshackled by religious dogma and willing to observe, react and think objectively. Clearly, many individuals doing scientific work in the 17th century—Christiaan Huygens, Robert Hooke, Isaac Newton—satisfied most of these requirements. But to find the first scientist with these characteristics, you have to travel to the Renaissance, to the mid-16th century.

You probably think of Galileo Galilei at the mention of Renaissance science, and rightfully so. He overturned Aristotle’s ideas on motion and began to explain such complex concepts as force, inertia and acceleration. He built one of the first telescopes and used it to study the cosmos. What he saw through the lenses of his device removed Earth from the center of the universe and put it in its proper place. In all his work, Galileo stressed the need for observation and experimentation. And yet Galileo owes much to another seminal figure born 20 years earlier.

His name was William Gilbert, a rather obscure figure in the history of science. Along with Galileo, Gilbert had been busy practicing the scientific method in his work and setting an example for his peers after the first decade of the 17th century had past. Here’s what John Gribbin had to say about Gilbert and Galileo in his 2002 book The Scientists:

Although Galileo is one of the towering figures in science, known by name to every educated person today, and Gilbert is less well known than he deserves, Gilbert had the earlier birth date and, chronologically speaking at least, deserves the title of first scientist.

Gilbert was born in 1544 to a prominent local family and attended Cambridge University between 1558 and 1569. Eventually, he settled in London and embarked on a successful career as a physician, attending to both Queen Elizabeth I and, upon her death in 1603, to King James I.

It was Gilbert’s investigations into the nature of magnetism, however, that may make him the first modern scientist. This work culminated in “De Magnete, Magneticisque Corporibus, et de Magno Magnete Tellure” (“On the Magnet, Magnetic Bodies, and the Great Magnet of the Earth”), the first significant book about physical science published in England. In the book’s preface, Gilbert described the need for “sure experiments and demonstrated arguments” instead of “conjectures and the opinions of philosophical speculators.” He also discussed the need to conduct experiments “carefully, skilfully and deftly, not heedlessly and bunglingly.”

The scientist followed his own advice. Gilbert’s book recounted his investigations in so much detail that another person could replicate his work and verify his results. This research led to many important discoveries about magnetism. The learned fellow also turned his inquisitive mind to the heavens.

Gilbert directly influenced Galileo. The famous Italian scientist read De Magnete and repeated many of its experiments. It is easy to imagine Galileo poring over the book and nodding in affirmation at Gilbert’s ideas about experimentation and observation—ideas that Galileo himself would apply in his groundbreaking work. Is it any wonder Galileo proclaimed Gilbert to be the founder of the scientific method? This endorsement alone may be enough to substantiate the claim that William Gilbert was the first modern scientist.

WHERE’S THE BACON?

Many science books identify Francis Bacon as the father of the scientific method. Doesn’t that make him the first scientist? It depends. Bacon certainly popularized the methods and techniques of scientific inquiry, but he was more of a philosopher than an experimenter. William Gilbert and Galileo, by contrast, were hands-on scientists. They designed experiments, carried them out and recorded their results—just like you did in your high school physics class. This commitment to conducting rigorous, repeatable experiments is one of the hallmarks of modern science.

Cultural & Background Notes
1. Michael Faraday was an English scientist who contributed to the study of electromagnetism and electrochemistry. His main discoveries include the principles underlying electromagnetic induction, diamagnetism and electrolysis. Although Faraday received little formal education, he was one of the most influential scientists in history. It was by his research on the magnetic field around a conductor carrying a direct current that Faraday established the basis for the concept of the electromagnetic field in physics.
2. Christiaan Huygens was a prominent Dutch mathematician and scientist. He is known particularly as an astronomer, physicist, probabilist and horologist. Huygens was a leading scientist of his time. His work included early telescopic studies of the rings of Saturn and the discovery of its moon Titan, the invention of the pendulum clock and other investigations in timekeeping. He published major studies of mechanics and optics (having been one of the most influential proponents of the wave theory of light), and pioneered work on games of chance.
3. Robert Hooke was an English natural philosopher, architect and polymath. He built some of the earliest Gregorian telescopes and observed the rotations of Mars and Jupiter. Based on his microscopic observations of fossils, Hooke was an early proponent of biological evolution. He investigated the phenomenon of refraction, deducing the wave theory of light, and was the first to suggest that matter expands when heated and that air is made of small particles separated by relatively large distances. 
Exercises
I. Preview: Definition
Directions: Write a definition of the word scientist in no more than two sentences. Then check your answer in the text. To what extent is your definition the same?
_______________________________________________________________________________
II. Reading for Specific Information

i. Directions: Skim the text as quickly as possible and find out who was the first scientist according to Harris?
_____________________________________________________________________________ 
ii. Directions: Read the text again and complete the following notes.
· The Classical Era (8th century BCE—5th century AD) 
—Thales of Miletus


(achieved much in ______________________
(left no written record 
(________________________
—Other ancient Greek thinkers, such as Euclid and Ptolemy
(achieved much in mathematics and astrology
(proved or disproved hypotheses by way of ________________________
· The Middle Ages (5th century AD—15th century AD)
—________________________, including al-Khwarizmi, Ibn Sina, al-Biruni and Ibn al-Haytham

—Great achievements of Ibn al-Haytham 
(invented ________________________
(discovered the laws of refraction
(studied such natural phenomena as ________________________
—Reasons that al-Haytham was not the first scientist 
(his scientific method ________________________
( may be biased by mysticism
· Renaissance (14th century AD—17th century AD)
—Galileo Galilei
(overturned Aristotle’s idea on motion
(explained complex concepts like ________________________
(studied the cosmos using ________________________
(stressed the need for ________________________
—William Gilbert
(born to a prominent local family and graduated from ________________________
(had a successful career as ________________________, attending to both Queen Elizabeth I and King James I
(investigated into ________________________
—Francis Bacon
(identified by many science books as ________________________
(popularized the methods and techniques of scientific inquiry
(more of ________________________ than an experimenter
—Reasons that Gilbert was claimed as the first modern scientist
(described in his work the need for ________________________
(________________________ older than Galileo
(________________________ in that Galileo read De Magnete and repeated many of its experiments
(committed to ________________________ (one of the hallmarks of modern science)
III. Reading for Specific Details

Directions: Read the text again and decide whether the following statements agree with the information in the text? Write 
	True
	if the text confirms the statement

	False
	if the text contradicts the statement

	Not Given
	if it is impossible to know from the text


_____ 1. William Whewell coined the term “scientist” to describe someone like Charles Darwin or Michael Faraday, two iconic figures who were Whewell’s contemporaries.   

_____ 2. Ancient Greek thinkers mainly relied on demonstrating arguments to prove or disprove hypotheses.
_____ 3. The Renaissance has defeated the influence of mysticism which was prevalent during the Middle Ages.
_____ 4. The Arabic mathematician Ibn al-Haytham may have been a celebrated figure who may never have existed at all.
_____ 5. William Gilbert made many important discoveries about magnetism which made him the first modern scientist.
_____ 6. Galileo used the scientific method to disprove Ptolemy’s geocentric hypothesis. 
IV. Identifying and Summarizing Key Points

Directions: Complete the following summary based on what you have read. You can use some of the answers in Exercise II to help you. 
The word “scientist” was coined by ________________________ in 1834, but the first scientist existed way earlier than that. In “Who was the First Scientist,” William Harris gives his opinion on this question. According to William Harris, the first modern scientist emerged during ________________________. Mathematicians and philosophers before that time were not modern scientists in that they gained their achievements by way of ________________________ and that they were, to various extent, influenced by ________________________. In contrast, a modern scientist makes scientific discoveries through ________________________. More specifically, he or she is aware of the significance of ________________________ and the need to ________________________, uses mathematics as a fundamental tool and evaluate data ________________________. Judged by such standards, William Gilbert deserves the title of first scientist. The reason is not that he had a successful career as ________________________ working for the British royal family, but that he investigated into ________________________. He published the first significant book about ________________________ in England. In this book’s preface, he suggested that instead of ________________________, one should conduct ________________________. In addition to magnetism, he also studies ________________________, and directly influenced Galileo. In Galileo’s opinion, Gilbert was the founder of ________________________, though some scholars would give that title to Francis Bacon. The fact that Bacon was ________________________ and that one of the hallmarks of modern science is the commitment to ________________________ is evidence of the argument that Gilbert was the first modern scientist.    
Unit 2 
America’s Lacking Language Skills
Budget cuts, low enrollments, and teacher shortages means the country is falling behind the rest of the world
By Amelia Friedman

Bottom of Form

Educators from across the country gathered in Washington, D.C., this past Thursday to lobby in the interest of world languages. It was Language Advocacy Day, an annual event on Capitol Hill that is aimed at garnering more federal support for language education.

As I sat in sessions and congressional conference rooms, I heard a persuasive urgency in these educators’ voices. Each year as national budget priorities are determined, language education is losing out—cuts have been made to funding for such instruction, including Title VI grants and the Foreign Language Assistance Program. And the number of language enrollments in higher education in the U.S. declined by more than 111,000 spots between 2009 and 2013—the first drop since 1995. Translation? Only 7 percent of college students in America are enrolled in a language course.

Another challenge emerges when looking at the languages these students are learning, too. In 2013, roughly 198,000 U.S. college students were taking a French course; just 64, on the other hand, were studying Bengali. Yet, globally, 193 million people speak Bengali, while 75 million speak French. In fact, Arne Duncan, the U.S. education secretary, noted back in 2010 that the vast majority—95 percent—of all language enrollments were in a European language. This is just one indicator demonstrating the shortcomings and inequalities in language education today.

Education is dominated by disputes over priorities, largely because of politics and limited funding. Some people, for example, think arts instruction is financial quicksand, while some believe that sports don’t belong in the schools. Others, meanwhile, even assert that schools’ emphasis on math could be holding students back. Language is another subject area whose importance is greatly debated. Advocates and educators disagree about whether it’s a worthwhile investment—whether it’s something that produces a greater return than, say, social studies. And within the realm of language, advocates clash over which ones should take precedence.

__________ (1) __________

Less than 1 percent of American adults today are proficient in a foreign language that they studied in a U.S. classroom. That’s noteworthy considering that in 2008 almost all high schools in the country—93 percent—offered foreign languages, according to a national survey. In many cases, as Richard Brecht, who oversees the University of Maryland’s Center for Advanced Study of Language, said on Thursday: “It isn’t that people don’t think language education important. It’s that they don’t think it’s possible.”

Language proficiency is just as hard to build as it is to maintain. But the same could be said even about core subjects, such as math. Five years ago, I took Multivariable Calculus and Linear Algebra; now, I need a calculator to multiply four by seven. Still, my math classes taught me something more valuable than how to solve a complex equation: I learned skills that help me with the accounting, bookkeeping, research, and budget strategizing required in my day job. Like math, language-learning is shown to come with a host of cognitive and academic benefits. And knowing a foreign language is an undoubtedly practical skill: According to Mohamed Abdel-Kader, the deputy leading the DOE’s language-education arm, one in five jobs are tied to international trade. Meanwhile, the Joint National Committee for Languages reports that the language industry—which includes companies that provide language services and materials—employs more than 200,000 Americans. These employees earn an annual median wage of $80,000.

Kirsten Brecht-Baker, the founder of Global Professional Search, recently told me about what she calls “the global war for talent.” Americans, she said, are in danger of needing to import human capital because insufficient time or dollars are being invested in language education domestically. “It can’t just be about specialization [in engineering or medicine or technology] anymore,” she said. “They have to communicate in the language.”

The Joint National Committee for Languages advocates for integrating language education with subjects ranging from engineering to political science—anything, really. “Languages are not a side dish that’s extra, but it’s a side dish that complements other skills,” Hanson said. “You can use it to augment and fortify other skills that you have, and expand the application of these skills.” But students, especially those in college, are often discouraged from language courses or studying abroad because of stringent requirements in another subject matter.

But perhaps educational institutions can address this challenge by integrating language into their other programs.  One solution cited by advocates is dual-language instruction, in which a variety of subjects are taught in two languages, thereby eliminating the need to hire a separate language instructor. At the elementary level, these programs appear to have immediate impact on kids’ learning. Bill Rivers, one of the country’s most prominent language lobbyists, points to significant evidence that students in dual-language programs outperform their peers in reading and math by fourth grade—regardless of their race or socioeconomic status. And advocates say dual-language programs are cost-effective because they typically don’t require extra materials for the language instruction; a science textbook, for example, would simply be published in the target language.  That means districts buy the same number of materials as they would without the language element. The same goes for the number of teachers needed—though those teachers need to be bilingual as well.

__________ (2) __________
Then there’s the question about what languages to offer. Roughly 7,000 languages are spoken worldwide, and it’d take a several lifetimes for any one person to learn them all. French and Spanish are often default offerings at institutions across the country, but beyond that, there’s a good deal of variability—and focuses have tended to change over time. Janet Ikeda, a Japanese-language professor whom I met on Thursday, put it like this: “Administrators are cutting established programs for what I call the ‘language du jour’.”

She’s right. Americans learn certain languages when, for example, emergencies hit. Slavic languages during the Cold War. Middle Eastern ones during the “War on Terror.” The Modern Language Association has tracked data over seven decades showing the influence of international and domestic developments on language education. But these pop-up programs may be misguided: Learning a language in a non-immersive classroom setting takes years. So if schools are offering learning the “language du jour” today, it’s bound to be the “language d’hier” tomorrow.

And then there’s the problem of teacher shortages. Even if schools embrace the various benefits of foreign-language instruction, finding qualified, experienced, and engaging, bilingual teachers in a crunch is tough. The language-policy analyst Rachel Hanson describes this as a big chicken-or-the-egg challenge in language education: “You can’t expand language education if you don’t have the pool of teachers to teach it,” she said. “And, if the students aren’t learning the language and becoming proficient, they won’t become teachers.”

__________ (3) __________

Today, schools are having a hard enough time finding instructors in traditionally taught languages. In fact, the average proficiency of language teachers is below that needed by the military, Hanson said. But efforts to recruit qualified teachers to address the nation’s language deficit often face the additional obstacle of developing programs focusing on less-traditional languages. The list of languages designated by the federal government as “critical” include ones that many Americans have probably never even heard of before. There are more people in the world who speak Javanese than there are those to speak German, for example, and more who speak Lahnda than who speak French.

The country has faced shortcomings in language education for at least the past several years. Enrollments have been persistently low, as have proficiency levels; the same goes for non-Western language offerings. And with English as a lingua franca of trade and international politics, bilingualism has become less and less of a priority. True, many people speak English proficiently. But 19 million Americans and billions of people globally do not.

“It’s not a nice-to-have,” Rivers said. “Languages are a need-to-have.”

Cultural & Background Notes
1. Bengali is the national and official language of People’s Republic of Bangladesh and by many people in West Bengal. It is also one of the 22 scheduled languages of India. With 205 million speakers, Bengali is the seventh most spoken native language in the world by population. 

2. Multivariable Calculus, also known as multivariate calculus, is the extension of calculus in one variable to calculus in more than one variable. There is the differentiation and integration of functions involving multiple variables rather than just one.

3. Linear Algebra is the branch of mathematics concerning vector spaces and linear mappings between such spaces. It includes the study of lines, planes, and subspaces, but is also concerned with properties common to all vector spaces.

4. Du jour is a French phrase that means “of the day.” Something du jour served in a restaurant as a special item on a particular day. For example, our soup du jour is chicken noodle. Second, it means happening or popular at a particular time, e.g., Long hair was the style du jour. In contrast, d’hier means yesterday in French.

5. Lahnda, also known as Lahndi, is a group of north-western Indo-Aryan language varieties spoken in Pakistani Punjab and in parts of the neighboring Azad Kashmir and Khyber Pakhtunkhwa.

6. A lingua franca is a language used for communication among people of different mother tongues.

Exercises
I. Search Reading

i. Directions: Before reading the text, consider the following questions and then discuss them with another student. 

1. In today’s world, how important is it to learn a foreign language?

Now scan the text quickly to find relevant information. 
___________________________________________________________________________
ii. Directions: Skim the text quickly and decide where the following three sentences should go in the text.

a. “It isn’t that people don’t think language education important. It’s that they don’t think it’s possible.”
b. Only 7 percent of college students in America are enrolled in a language course. 

c. “It’s not a nice-to-have, languages are a need-to-have.”
II. Reading for Specific Details

i. Directions: Read the text and try to find answers to the following questions. 
1. What is the purpose of Language Advocacy Day? 

___________________________________________________________________________
2. What does “another challenge” in paragraph 3 refer to? 

___________________________________________________________________________
3. What has Friedman learned from her math class? 

___________________________________________________________________________
4. Why are dual-language programs cost-effective? 

___________________________________________________________________________
5. What languages are the default offerings at American schools?

___________________________________________________________________________
ii. Directions: Read the text again and decide whether the following statements agree with the information in the text? Write 
	True
	if the text confirms the statement

	False
	if the text contradicts the statement

	Not Given
	if it is impossible to know from the text


_____ 1. Americans do not think language education matters.  

_____ 2. One’s language classes can teach one something more valuable than how to master a foreign language. 

_____ 3. American college students would not take language courses because they think it is a waste of time.

_____ 4. Language proficiency is hard to acquire and maintain because learning a new language is very time and energy consuming.

_____ 5. In American schools, students do not have many choices in terms of language course.  
III. Identifying and Summarizing Key Points

Directions: Complete the following summary based on what you have read. You can use some of the answers in Exercise II to help you.

In “America’s Lacking Language Skills”, Amelia Friedman argues that ______________________________. According to her, each year as national budget priorities are determined, language education is suffering ____________________.  ____________________ have been persistently low, so have ___________________. American students, especially those in colleges, are discouraged from ____________________, given the tough requirements in other subject matters. Some believe that language is a subject of secondary importance and that _________________ is very hard to build and maintain. In fact, language learning comes with a number of _________________ and knowing a foreign language is _________________. To tackle the above-mentioned challenge, it is suggested that schools promote dual-language programs because such programs, at the elementary level at least, appear to have ____________________ and because they are _________________. Yet, then there is the problem of _________________. The average proficiency of language teachers is below par. Besides, since the vast majority of all language enrollments are _________________, there is an additional obstacle of ____________________. In today’s world, people need to learn foreign languages in order to communicate on a global scale. Those shortcomings and inequalities in language education in America mean ______________________________. 
Unit 3 
Why Study Humanities? What I Tell Engineering Freshmen

By John Horgan
What’s the point of the humanities? Of studying philosophy, history, literature and “soft” sciences like psychology and poly sci? The Commission on the Humanities and Social Sciences, consisting of academic, corporate, political and entertainment big shots, tries to answer this question in a big new report to Congress. The report is intended to counter plunging enrollment in and support for the humanities, which are increasingly viewed as “luxuries that employment-minded students can ill afford,” as The New York Times put it.

Titled “The Heart of the Matter,” the report states: “As we strive to create a more civil public discourse, a more adaptable and creative workforce, and a more secure nation, the humanities and social sciences are the heart of the matter, the keeper of the republic—a source of national memory and civic vigor, cultural understanding and communication, individual fulfillment and the ideals we hold in common. They are critical to a democratic society and they require our support.”

I find this a bit grandiose, and obscure. I have my own humble defense of the humanities, which I came up with a couple of years ago, when I started teaching a new course required for all freshmen at Stevens Institute of Technology. The syllabus includes Sophocles, Plato, Thucydides, Shakespeare, Descartes, Hobbes, Locke, Kant, Mill, Marx, Nietzsche, William James, Freud, Keynes, Eliot—you know, Greatest Hits of Western Civilization.

I love teaching the class, but I don’t assume that students love taking it. So on the first day of class I ask my wary-looking students, “How many of you would skip this class if it wasn’t required?” After I assure them that they won’t hurt my feelings, almost all raise their hands.

When I ask what the problem is, they say they came to Stevens for engineering, computer science, physics, pre-med, finance, digital music production, etc. They don’t see the point of reading all this old impractical stuff that has nothing to do with their careers. When I ask them to guess why Stevens inflicts this course on them, someone usually says, smirking, “To make us well-rounded.”

Whenever I get the “well-rounded” response, I want to reply, “Does ‘well-rounded’ mean, like, chubby?” But I don’t want to offend overweight students. Instead I say, “I don’t really know what ‘well-rounded’ means. Does it mean being able chitchat about Shakespeare at cocktail parties? I don’t care about that.” Then I give them my pitch for the course, which goes something like this:

We live in a world increasingly dominated by science. And that’s fine. I became a science writer because I think science is the most exciting, dynamic, consequential part of human culture, and I wanted to be a part of that. Also, I have two college-age kids, and I’d be thrilled if they pursued careers in science, engineering or medicine. I certainly want them to learn as much science and math as they can, because those skills can help you get a great job. But it is precisely because science is so powerful that we need the humanities now more than ever. In your science, mathematics and engineering classes, you’re given facts, answers, knowledge, and truth. Your professors say, “This is how things are.” They give you certainty. The humanities, at least the way I teach them, give you uncertainty, doubt and skepticism.

The humanities are subversive. They undermine the claims of all authorities, whether political, religious or scientific. This skepticism is especially important when it comes to claims about humanity, about what we are, where we came from, and even what we can be and should be. Science has replaced religion as our main source of answers to these questions. Science has told us a lot about ourselves, and we’re learning more every day.

But the humanities remind us that we have an enormous capacity for deluding ourselves. They also tell us that every single human is unique, different than every other human, and each of us keeps changing in unpredictable ways. The societies we live in also keep changing—in part because of science and technology! So in certain important ways, humans resist the kind of explanations that science gives us.

The humanities are more about questions than answers, and we’re going to wrestle with some ridiculously big questions in this class. Like, what is truth anyway? How do we know something is true? Or rather, why do we believe certain things are true and other things aren’t? Also, how do we decide whether something is wrong or right to do, for us personally or for society as a whole?

Also, what is the meaning of life? What is the point of life? Should happiness be our goal? Well, what on earth is happiness? And should happiness be an end in itself or just a side effect of some other more important goal? Like gaining knowledge, or reducing suffering? Each of you has to find your own answer to these questions. Socrates, one of the philosophers we’re going to read, said wisdom means knowing how little you know. Socrates was a pompous, but there is wisdom in what he says about wisdom.

If I do my job, by the end of this course you’ll question all authorities, including me. You’ll question what you’ve been told about the nature of reality, about the purpose of life, about what it means to be a good person. Because that, for me, is the point of the humanities: they keep us from being trapped by our own desire for certainty.

Postscript: My Stevens colleague Garry Dobbins, a philosopher, likes to give me a hard time, and I him, but I’m always provoked by his take on things, like this response to my post: “As to the Humanities being to teach us a healthy skepticism, we might all agree that this is indeed one of the consequences of such an education; but if this is necessary, as you make it out, because learning science alone we do not learn the importance, or necessity of ‘uncertainty, doubt and skepticism,’ something strange and even perverse has befallen the study of science! Those taking seriously the study of the history of science, for instance, will know that there was a time when science assumed the cultural pre-eminence it still occupies among us precisely because it did not teach dogmas, or as you put it, ‘certainty.’ On the contrary; scientific studies from the early modern period down to the early twentieth century, anyway, were liberal studies. Surely the justification of study of the Humanities, history, literature, philosophy and the rest, is not fundamentally different than the justification for the study of science. There are forces at work in human life, whether material or spiritual, which we seek to master, so far as possible. The language in which we express our knowledge of physical forces obeys somewhat different logical rules to that in which we express our knowledge of economics for example: but this doesn’t mean that the one is less knowledge, or logical, or important, than the other, surely! That you speak of the kind of knowledge to be gained by close study of Shakespeare, Thucydides, or Plato, as ‘impractical’ surely goes to show a misunderstanding as to what is practical in a human life. Unless you can show good reason to believe Socrates mistaken in thinking that self-knowledge is only reliable foundation for a good life.”

I responded: “Garry, you’re right that science if properly taught should incorporate skepticism. But science is becoming increasingly dogmatic and arrogant in our era, which is why we need the humanities to foster a healthy anti-dogmatism.”

Cultural & Background Notes
1. Poly sci is the abbreviation for political science, is a social science which deals with systems of governance, and the analysis of political activities, political thoughts and political behavior. It deals extensively with the theory and practice of politics which is commonly thought of as determining the distribution of power and resources.
2. Sophocles is one of three ancient Greek tragedians whose plays have survived. Sophocles wrote 120 plays during the course of his life, but only seven have survived in a complete form: Ajax, Antigone, The Women of Trachis, Oedipus the King, Electra, Philoctetes and Oedipus at Colonus. For almost 50 years, Sophocles was the most celebrated playwright in the dramatic competitions of the city-state of Athens that took place during the religious festivals of the Lenaea and the Dionysia. He competed in 30 competitions, won 18, and was never judged lower than second place. Aeschylus won 14 competitions, and was sometimes defeated by Sophocles, while Euripides won 5 competitions.
3. Thucydides was an Athenian historian and general. His History of the Peloponnesian War recounts the 5th century BC war between Sparta and Athens to the year 411 BC. Thucydides has been dubbed the father of “scientific history” because of his strict standards of evidence-gathering and analysis of cause and effect without reference to intervention by the gods, as outlined in his introduction to his work.
Exercises 
I. Search Reading

Directions: Scan the text quickly to find the information you need to answer the question in the title.
Why study humanities?

___________________________________________________________________________
II. Reading for Specific Information

i. Directions: Read the text again and complete the following notes.
· “Grandiose” and “Obscure” Reasons:

—Heart of creating more 

· civil public discourse

· ______________________
· secure nation

—Steward of democracy: a source of 
· ______________________ 
· cultural understanding and communication

· ______________________
· Common ideals
· Author’s “humble” defense: 

	Humanities (+ Social Sciences)
	Natural Science

	Giving uncertainty: focusing on questions rather than answers

· undermining all authorities (a healthy _____________)

· single human

—being unique

—changing _____________________
· society: changing
	Giving certainty: facts, answers,   knowledge

· the most ______________________ part of human culture

· increasingly ________________ today



ii. Directions: There are some words appearing both in the text and in the picture below. Try to find them all.
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III. Reading for Specific Details
i. Directions: Read the text and try to find answers to the following questions. 
1. According to the New York Times, what is U.S. college students most concerned with?

___________________________________________________________________________
2. What does the “matter” in the title of the Commission on the Humanities and Social Sciences report refer to?
___________________________________________________________________________
3. What subject matter does Horgan’s course touch upon?
___________________________________________________________________________
4. What does “the problem” in para. 4 refer to?
___________________________________________________________________________
5. In para. 7, Horgan argues that we need the humanities now more than ever precisely because science is so powerful. How shall we understand this?

___________________________________________________________________________
6. To what extent does Dobbis agree with Horgan? And on what point does he disagree with Horgan?

___________________________________________________________________________
7. According to Dobbis, scientific studies from the early modern period down to the early twentieth century were liberal studies. What point does he try to make via this statement? 

___________________________________________________________________________
ii. Directions: Read the text again and decide whether the following statements agree with the information in the text? Write 
	True
	if the text confirms the statement

	False
	if the text contradicts the statement

	Not Given
	if it is impossible to know from the text


_____ 1. The enrollment in the humanities is plunging because they are too expensive for students to afford.   

_____ 2. Horgan is very pessimistic about the fact that the world is increasingly dominated by science.

_____ 3. Neither of Horgan’s two children pursue careers in science. 

_____ 4. Wary-looking at first, students got very excited and interested about the course as it went on. 

_____ 5. Science should be our main source of answers to all questions.
_____ 6. The humanities are all about teaching how to answer big fundamental questions.  
_____ 7. Despite our desire for certainty, humans are constantly changing. 

_____ 8. According to Dobbis, Horgan misunderstood what is practical in a human life. 

Unit 4 
When Teaching Critical Thinking Backfires

By John Horgan
As the fall semester ends, I’m brooding once again over the contradictions of teaching “critical thinking,” especially as applied to science. Below is an edited version of an essay I wrote for The Chronicle of Higher Education when I was in a similar mood. 

–John Horgan
Don’t always believe what scientists and other authorities tell you! Be skeptical! Think critically! That’s what I tell my students, ad nauseam. And some learn the lesson too well.

I want to give my students the benefit of my hard-won knowledge of science’s fallibility. Early in my career, I was a conventional science writer, easily impressed by scientists’ claims. Fields such as physics, neuroscience, genetics and artificial intelligence seemed to be bearing us toward a future in which bionic superhumans would zoom around the cosmos in warp-drive spaceships. Science was an “endless frontier,” as physicist Vannevar Bush, a founder of the National Science Foundation, put it in 1945.

Doubt gradually undermined my faith. Scientists and journalists, I realized, often presented the public with an overly optimistic picture of science. By relentlessly touting scientific “advances”—from theories of cosmic creation and the origin of life to the latest treatments for depression and cancer—and by overlooking all the areas in which scientists were spinning their wheels, we made science seem more potent and fast-moving than it really is.

Now, I urge my students to doubt the claims of physicists that they are on the verge of explaining the origin and structure of the cosmos. Some of these optimists favor string and multiverse theories, which cannot be confirmed by any conceivable experiment. This isn’t physics any more, I declare in class, it’s science fiction with equations!

I give the same treatment to theories of consciousness, which attempt to explain how a three-pound lump of tissue—the brain—generates perceptions, thoughts, memories, emotions and self-awareness. Some enthusiasts assert that scientists will soon reverse-engineer the brain so thoroughly that they will be able to build artificial brains much more powerful than our own.

Balderdash! I tell my classes (or words to that effect). Scientists have proposed countless theories about how the brain absorbs, stores and processes information, but researchers really have no idea how the brain works. And artificial-intelligence advocates have been promising for decades that robots will soon be as smart as HAL or R2-D2. Why should we believe them now?

Maybe, just maybe, I suggest, fields such as particle physics, cosmology and neuroscience are bumping up against insurmountable limits. The big discoveries that can be made have been made. Who says science has to solve every problem?

Lest my students conclude that I’m some solitary crank, I assign them articles by other skeptics, including a dissection of epidemiology and clinical trials by journalist Gary Taubes in The New York Times. He advises readers to doubt dramatic claims about the benefits of some new drug or diet, especially if the claim is new. “Assume that the first report of an association is incorrect or meaningless,” Taubes writes, because it probably is. “So be skeptical.”

To drive this point home, I assign articles by John Ioannidis, an epidemiologist who has exposed the flimsiness of most peer-reviewed research. In a 2005 study, he concluded that “most published research findings are false.” He and his colleagues contend that “the more extreme, spectacular results (the largest treatment effects, the strongest associations, or the most unusually novel and exciting biological stories) may be preferentially published.” These sorts of dramatic claims are also more likely to be wrong.

The cherry on this ice-cream sundae of doubt is a critique by psychologist Philip Tetlock of expertise in soft sciences, such as politics, history, and economics. In his 2005 book Expert Political Judgment, Tetlock presents the results of his 20-year study of the ability of 284 “experts” in politics and economics to make predictions about current affairs. The experts did worse than random guessing, or “dart-throwing monkeys,” as Tetlock puts it.

Like Ioannidis, Tetlock found a correlation between the prominence of experts and their fallibility. The more wrong the experts were, the more visible they were in the media. The reason, he conjectures, is that experts who make dramatic claims are more likely to get air time on CNN or column inches in The Washington Post, even though they are more likely to be wrong.

For comic relief, I tell my students about a maze study, cited by Tetlock, that pitted rats against Yale undergraduates. Sixty percent of the time, researchers placed food on the left side of a fork in the maze; otherwise the food was placed randomly. After figuring out that the food was more often on the left side of the fork, the rats turned left every time and so were right 60 percent of the time. Yale students, discerning illusory patterns of left-right placement, guessed right only 52 percent of the time. Yes, the rats beat the Yalies! The smarter you are, the more likely you may be to “discover” patterns in the world that aren’t actually there.

So how do my students respond to my skeptical teaching? Some react with healthy pushback, especially to my suggestion that the era of really big scientific discoveries might be over. “On a scale from toddler knowledge to ultimate enlightenment, man’s understanding of the universe could be anywhere,” wrote a student named Matt. “How can a person say with certainty that everything is known or close to being known if it is incomparable to anything?”

Other students embrace skepticism to a degree that dismays me. Cecelia, a biomedical-engineering major, wrote: “I am skeptical of the methods used to collect data on climate change, the analysis of this data, and the predictions made based on this data.” Pondering the lesson that correlation does not equal causation, Steve questioned the foundations of scientific reasoning. “How do we know there is a cause for anything?” he asked.

In a similar vein, some students echoed the claim of radical postmodernists that we can never really know anything for certain, and hence that almost all our current theories will probably be overturned. Just as Aristotle’s physics gave way to Newton’s, which in turn yielded to Einstein’s, so our current theories of physics will surely be replaced by radically different ones.

After one especially doubt-riddled crop of papers, I responded, “Whoa!”(or words to that effect). Science, I lectured sternly, has established many facts about reality beyond a reasonable doubt, embodied by quantum mechanics, general relativity, the theory of evolution, the genetic code. This knowledge has yielded applications—from vaccines to computer chips—that have transformed our world in countless ways. It is precisely because science is such a powerful mode of knowledge, I said, that you must treat new pronouncements skeptically, carefully distinguishing the genuine from the spurious. But you shouldn’t be so skeptical that you deny the possibility of achieving any knowledge at all.

My students listened politely, but I could see the doubt in their eyes. We professors have a duty to teach our students to be skeptical. But we also have to accept that, if we do our jobs well, their skepticism may turn on us.

Cultural & Background Notes
1. Ad nauseam is a Latin term for argument or other discussion that has continued ‘to [the point of] nausea’. For example, the sentence “This topic has been discussed ad nauseam” signifies that the topic in question has been discussed extensively, and that those involved in the discussion have grown tired of it. The fallacy is also called argumentum ad infinitum (‘to infinity’), and argument from repetition.
2. R2-D2, pronounced Artoo-Detoo and often referred to as Artoo, was an R2 series astromech droid manufactured by Industrial Automaton with masculine programming. A smart, spunky droid serving a multitude of masters over its lifetime, R2 never had a major memory wipe or received new programming resulting in an adventurous and independent attitude. Oftentimes finding himself in pivotal moments in galactic history, his bravery and ingenuity often saved the galaxy time and time again.
3. Yalie is a term used routinely in the Yale Alumni Magazine, as shorthand for “any Yale student, alumnus, or alumna.”

Exercises 
I. Search Reading

Directions: Think about the title “When Teaching Critical Thinking Backfires”. 
a. Discussion with another student what the word “backfire” might mean. 
b. Now skim the text to find out in what way teaching critical thinking backfires.

___________________________________________________________________________
II. Reading for Specific Information

i. Directions: Read the text again and complete the following notes.
· Science’s fallibility:

Means: doubting

—Physicists’ claims of being on the brink of explaining ______________________ of the universe.

cannot be confirmed by any conceivable experiment 

—Theories of consciousness attempting to know how ______________________ works.



cannot be proved by research

—Dramatic claims of the wonder of some ______________________.

—The correlation between the prominence of experts and ______________________.
· Response of students to skeptical teaching:

—healthy pushback:

e.g. 
· big scientific discoveries

· methods used to collect data on ______________________ as well as ______________________ and predictions made

· foundations of ______________________
—advocating overturning current theories

· Warning: never deny  ______________________
ii. Directions: There are some words appearing both in the text and in the picture below. Try to find them all.
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III. Reading for Specific Details
i. Directions: Read the text and try to find answers to the following questions. 
1. What does “the faith” in paragraph 3 refer to?

___________________________________________________________________________
2. Can you guess what the expression “spinning their wheels” (in paragraph 3) means?

___________________________________________________________________________
3. What does Horgan think of string theory? On what ground does he make his argument?

___________________________________________________________________________
4. How do we understand the “association” in paragraph 8?
___________________________________________________________________________
5. What did Tetlock find about experts? And what is his reasoning?

___________________________________________________________________________
6. What does the maze study tell us?

___________________________________________________________________________
7. According to Horgan, how should we treat new theories in science? 

___________________________________________________________________________
Unit 5 
Can a “Triple Package” of Personality Traits Explain Success?
The “tiger mother” thesis is refuted by science
by Daisy Grewal


In 2011, Yale law professor Amy Chua became a household name after publishing her book Battle Hymn of the Tiger Mother, a memoir documenting her draconian parenting style. Chua generated lots of publicity for her shock value anecdotes, like the time she threatened to burn all her daughter’s stuffed animals as consequence for playing poorly on the piano. Chua claims that her parenting techniques were not only typical of Chinese immigrants, but explained why Chinese Americans, on average, have educationally outperformed other ethnic groups.


Three years later, Chua collaborated with her husband and fellow Yale law professor, Jed Rubenfeld, to write a book that makes even bolder claims about how cultural differences explain group disparities in success. In The Triple Package: How Three Unlikely Traits Explain the Rise and Fall of Cultural Groups in America, Chua and Rubenfeld argue that a unique combination of three personality traits are the magic formula behind achievement. The three traits are: a belief in the superiority of one’s own group, a tendency towards feelings of insecurity, and the ability to control one’s impulses. According to the book, individuals who belong to cultures that emphasize these three traits tend to do better. As examples of their theory at work, Chua and Rubenfeld point out the greater success of Mormons, Nigerians, Persians, Cubans, Indians, East Asians, Lebanese, and Jews.


Chua and Rubenfeld’s book was met with harsh opposition, particularly from Asian Americans who objected to what they saw as the perpetuation of the “model minority” stereotype—the idea that Asian Americans tend to do well because of a cultural emphasis on work ethic, family values, and conformity. (Chua is Chinese.) Like all stereotypes, the model minority stereotype ignores the vast diversity within the Asian American population as well as the challenges faced by many people within that group.


The book also received praise from critics who lauded its frank discussion of an important question: why do some groups in America, on average, tend to do better than others? If one examines Chua and Rubenfeld’s theory closely, it becomes apparent that it is ultimately psychological rather than cultural: they propose that a specific combination of psychological traits can explain success, and they believe that people from certain groups are more likely to possess them. Joshua Hart and Christopher Chabris, both psychology professors at Union College, decided to empirically test the “triple package” hypothesis, using two studies with a combined online sample of over 1200 adults of various ethnic backgrounds.


The researchers deliberately chose to study a sample of representative Americans, rather than members of the successful groups mentioned by Chua and Rubenfeld, since this would offer a stronger test of the theory. If the presence of these three traits predict success, regardless of one’s ethnic or cultural group, then one might more confidently conclude that it is the combination of traits—rather than some other reason—that leads to greater success.


The triple package’s first trait, a belief in the superiority of one’s own group, was measured with a scale that asked respondents how much they agree with statements such as, “Most other cultures are backward compared to my culture.” Measuring insecurity, the second trait, proved a bit more complex because Chua and Rubenfeld argue in their book that insecurity can take many forms including low self-esteem, feelings of danger, or fear of losing what one already has. Therefore, the researchers measured insecurity using multiple scales. They combined their participants’ scores on these scales and identified the following three factors of insecurity: personal insecurity, contingent self-worth, and family insecurity. For “control,” the third trait, they used scales of impulsiveness, conscientiousness, and grit.


The researchers also measured their participants’ cognitive abilities through vocabulary and mathematical reasoning tests. Although Chua and Rubenfeld’s theory does not emphasize intelligence, past research has shown that general cognitive abilities are one of the strongest predictors of achievement and success. Finally, to measure life success, Hart and Chabris had their participants report on their annual income, level of education, and honors and awards they have received. All of these measures of success were combined to create a single, combined “success” variable.


The researchers used regression analysis to determine the strength of the relationship between the personality traits and self-reported success. The findings did not support Chua and Rubenfeld’s triple package theory of traits. The participants reporting the most success were not the ones who scored highly on all three traits. Instead, the biggest predictors of success were cognitive ability and parental education. Also, in direct contradiction to Chua and Rubenfeld’s theory, greater personal insecurity was related to less success in life.


There were, however, a couple of isolated findings that did support elements of the triple package hypothesis. Participants who scored higher on contingent self-worth reported greater success. People with high contingent self-worth tend to rely more on outer circumstances, such as the praise of other people, in order to feel good about themselves. It makes sense that people who have a high need for external approval would work harder to achieve outward success. In addition, there was a small but significant correlation between feelings of group superiority and attaining a higher income. In other words, the more hubris that participants expressed about their own ethnic group, the more money they reported making. Despite these individual findings in support of the theory, Hart and Chabris found no consistent evidence that it is the unique combination of the three traits—group superiority, personal insecurity, and impulse control—that leads to greater success.


If Chua and Rubenfeld’s theory can’t explain the success of certain groups, then what might? Hart and Chabris point out that, although it seems appealing to think that we can identify a group of learnable traits that determine success, there is scant evidence for such a formula. The idea of a “triple package” may seem compelling because it seems to fit with our own personal observations and common stereotypes about immigrants. In addition, the theory meshes well with the belief that success depends on one’s hard work and personal qualities, rather than one’s circumstances. But, as best we know, success is best explained by such unsurprising factors as being smart, being conscientious, and having the good fortune of growing up in a financially stable environment.

Cultural & Background Notes
1. Battle Hymn of the Tiger Mother is a book by Yale law professor Amy Chua published in 2011. According to Chua, instead of a “how-to” manual on parenting, the book was a self-mocking memoir of a Chinese mother who practices traditional, strict “Chinese” child-rearing. The book was controversial because many readers missed the supposed irony and self-deprecating humor in the title and the piece itself and instead believed that Chua was advocating the “superiority” of a particular, very strict, ethnically defined approach to parenting.
2. Mormons are a religious and cultural group related to Mormonism, the principal branch of the Latter Day Saint movement of Restorationist Christianity. Family and education lies close to the hearts of the Mormons. They have a unique understanding of what education is — a principle that recognizes the human soul as well as the intellect. Their commitment to education, both as a principle and as a practice, is evident in their beliefs, teachings and everyday activities. 

3. Regression analysis is a statistical process for estimating the relationships among variables. It helps one understand how the typical value of the dependent variable changes when any one of the independent variables is varied, while the other independent variables are held fixed. In restricted circumstances, regression analysis can be used to infer causal relationships between the independent and dependent variables.

Exercises 
I. Predicting Text Context
Directions: Think about the title “Can a ‘Triple Package’ of Personality Traits Explain Success?

The ‘tiger mother’ thesis is refuted by science”. 
a. Discussion why certain personality traits can explain success with another student. 
b. Add more factors that explain one’s success. 
1) Chance
2) __________
3) __________
c. Now read to see if your ideas were the same with those in the text. 
II. Search Reading 

Directions: Analyze the text title by examining it in sections. In the table below, the title is divided into 5 separate parts. Complete the column with appropriate deductions. 
	Title deconstruction
	Deductions

	“triple package”
	referring to the argument raised by _______________________in their book _______________________________

	personality traits
	including _____________________, _______________________, and _____________________

	“tiger mother” thesis
	referring to the argument that _______________________________

	refuted by science
	Joshua Hart and Christopher Chabris found no consistent evidence that __________________________________________________


III. Inferring Meaning from Context 
Directions: Read the text to find the text-referring words in the table. Note down the idea or word(s) that each one refers to. 
	Line
	Text-referring word(s)
	Refers to

	Para. 2
Line 7 
	these
	a belief in the superiority of one’s own group, a tendency towards feelings of insecurity, and the ability to control one’s impulses

	Para. 3
Line 2
	they
	

	Para. 4
Line 3
	it (is ultimately…)
	

	Para. 9
Line 8
	these
	individual findings that did support elements of the triple package, including: 1.  _________________________; 2. ___________________________________

	Para. 10 
Line 3
	such
	


IV. Reading for Specific Details
Directions: Read the text and try to find answers to the following questions. 
1. Why did Amy Chua’s first book generate lots of publicity in the U.S.?
_______________________________________________________________________________
2. According to Chua, why have Chinese Americans on average educationally outperformed others?
_______________________________________________________________________________
3. What is the “triple package” hypothesis? Why does it seem compelling?
_______________________________________________________________________________
4. What was the public reaction to Chua’s new book The Triple Package?
_______________________________________________________________________________
5. What is the purpose of Hart & Chabris’s study? What did they find through the study?
_______________________________________________________________________________
V. Reading for a Purpose 
Directions: Reread the text the write a short one-paragraph summary of the main ideas. You can use some of the answers in Exercise IV to help you. 
Unit 6 
10 Solutions for Climate Change

By David Biello
The enormity of global warming can be daunting and dispiriting. What can one person, or even one nation, do on their own to slow and reverse climate change? But just as ecologist Stephen Pacala and physicist Robert Socolow, both at Princeton University, came up with 15 so-called “wedges” for nations to utilize toward this goal—each of which is challenging but feasible and, in some combination, could reduce greenhouse gas emissions to safer levels—there are personal lifestyle changes that you can make too that, in some combination, can help reduce your carbon impact. Not all are right for everybody. Some you may already be doing or absolutely abhor. But implementing just a few of them could make a difference.

______ (1) ______—The first challenge is eliminating the burning of coal, oil and, eventually, natural gas. This is perhaps the most daunting challenge as denizens of richer nations literally eat, wear, work, play and even sleep on the products made from such fossilized sunshine. And citizens of developing nations want and arguably deserve the same comforts, which are largely thanks to the energy stored in such fuels.

Oil is the lubricant of the global economy, hidden inside such ubiquitous items as plastic and corn, and fundamental to the transportation of both consumers and goods. Coal is the substrate, supplying roughly half of the electricity used in the U.S. and nearly that much worldwide—a percentage that is likely to grow, according to the International Energy Agency. There are no perfect solutions for reducing dependence on fossil fuels (for example, carbon neutral biofuels can drive up the price of food and lead to forest destruction, and while nuclear power does not emit greenhouse gases, it does produce radioactive waste), but every bit counts.

So try to employ alternatives when possible—plant-derived plastics, biodiesel, wind power—and to invest in the change, be it by divesting from oil stocks or investing in companies practicing carbon capture and storage.

______ (2) ______—Buildings worldwide contribute around one third of all greenhouse gas emissions (43 percent in the U.S. alone), even though investing in thicker insulation and other cost-effective, temperature-regulating steps can save money in the long run. Electric grids are at capacity or overloaded, but power demands continue to rise. And bad roads can lower the fuel economy of even the most efficient vehicle. Investing in new infrastructure, or radically upgrading existing highways and transmission lines, would help cut greenhouse gas emissions and drive economic growth in developing countries.

Of course, it takes a lot of cement, a major source of greenhouse gas emissions, to construct new buildings and roads. The U.S. alone contributed 50.7 million metric tons of carbon dioxide to the atmosphere in 2005 from cement production, which requires heating limestone and other ingredients to 1,450 degrees Celsius (2,642 degrees Fahrenheit). Mining copper and other elements needed for electrical wiring and transmission also causes globe-warming pollution.

But energy-efficient buildings and improved cement-making processes (such as using alternative fuels to fire up the kiln) could reduce greenhouse gas emissions in the developed world and prevent them in the developing world.

______ (3) ______—Transportation is the second leading source of greenhouse gas emissions in the U.S. (burning a single gallon of gasoline produces 20 pounds of CO2). But it doesn’t have to be that way.

One way to dramatically curtail transportation fuel needs is to move closer to work, use mass transit, or switch to walking, cycling or some other mode of transport that does not require anything other than human energy. There is also the option of working from home and telecommuting several days a week.

Cutting down on long-distance travel would also help, most notably airplane flights, which are one of the fastest growing sources of greenhouse gas emissions and a source that arguably releases such emissions in the worst possible spot (higher in the atmosphere). Flights are also one of the few sources of globe-warming pollution for which there isn’t already a viable alternative: jets rely on kerosene, because it packs the most energy per pound, allowing them to travel far and fast, yet it takes roughly 10 gallons of oil to make one gallon of JetA fuel. Restricting flying to only critical, long-distance trips—in many parts of the world, trains can replace planes for short- to medium-distance trips—would help curb airplane emissions.

______ (4) ______—The easiest way to cut back on greenhouse gas emissions is simply to buy less stuff. Whether by forgoing an automobile or employing a reusable grocery sack, cutting back on consumption results in fewer fossil fuels being burned to extract, produce and ship products around the globe.

Think green when making purchases. For instance, if you are in the market for a new car, buy one that will last the longest and have the least impact on the environment. Thus, a used vehicle with a hybrid engine offers superior fuel efficiency over the long haul while saving the environmental impact of new car manufacture.

Paradoxically, when purchasing essentials, such as groceries, buying in bulk can reduce the amount of packaging—plastic wrapping, cardboard boxes and other unnecessary materials. Sometimes buying more means consuming less.

______ (5) ______—A potentially simpler and even bigger impact can be made by doing more with less. Citizens of many developed countries are profligate wasters of energy, whether by speeding in a gas-guzzling sport-utility vehicle or leaving the lights on when not in a room.

Good driving—and good car maintenance, such as making sure tires are properly inflated—can limit the amount of greenhouse gas emissions from a vehicle and, perhaps more importantly, lower the frequency of payment at the pump.

Similarly, employing more efficient refrigerators, air conditioners and other appliances, such as those rated highly under the U.S. Environmental Protection Agency’s Energy Star program, can cut electric bills while something as simple as weatherproofing the windows of a home can reduce heating and cooling bills. Such efforts can also be usefully employed at work, whether that means installing more efficient turbines at the power plant or turning the lights off when you leave the office.

______ (6) ______—Corn grown in the U.S. requires barrels of oil for the fertilizer to grow it and the diesel fuel to harvest and transport it. Some grocery stores stock organic produce that do not require such fertilizers, but it is often shipped from halfway across the globe. And meat, whether beef, chicken or pork, requires pounds of feed to produce a pound of protein.

Choosing food items that balance nutrition, taste and ecological impact is no easy task. Foodstuffs often bear some nutritional information, but there is little to reveal how far a head of lettuce, for example, has traveled.

University of Chicago researchers estimate that each meat-eating American produces 1.5 tons more greenhouse gases through their food choice than do their vegetarian peedrs. It would also take far less land to grow the crops necessary to feed humans than livestock, allowing more room for planting trees.

______ (7) ______—Every year, 33 million acres of forests are cut down. Timber harvesting in the tropics alone contributes 1.5 billion metric tons of carbon to the atmosphere. That represents 20 percent of human-made greenhouse gas emissions and a source that could be avoided relatively easily.

Improved agricultural practices along with paper recycling and forest management—balancing the amount of wood taken out with the amount of new trees growing—could quickly eliminate this significant chunk of emissions.

And when purchasing wood products, such as furniture or flooring, buy used goods or, failing that, wood certified to have been sustainably harvested. The Amazon and other forests are not just the lungs of the earth, they may also be humanity’s best short-term hope for limiting climate change.

______ (8) ______—Believe it or not, U.S. citizens spend more money on electricity to power devices when off than when on. Televisions, stereo equipment, computers, battery chargers and a host of other gadgets and appliances consume more energy when seemingly switched off, so unplug them instead.

Purchasing energy-efficient gadgets can also save both energy and money—and thus prevent more greenhouse gas emissions. To take but one example, efficient battery chargers could save more than one billion kilowatt-hours of electricity—$100 million at today’s electricity prices—and thus prevent the release of more than one million metric tons of greenhouse gases.

Swapping old incandescent light bulbs for more efficient replacements, such as compact fluorescents (warning: these light bulbs contain mercury and must be properly disposed of at the end of their long life), would save billions of kilowatt-hours. In fact, according to the EPA, replacing just one incandescent light bulb in every American home would save enough energy to provide electricity to three million American homes.

______ (9) ______—There are at least 6.6 billion people living today, a number that is predicted by the United Nations to grow to at least nine billion by mid-century. The U.N. Environmental Program estimates that it requires 54 acres to sustain an average human being today—food, clothing and other resources extracted from the planet. Continuing such population growth seems unsustainable.

Falling birth rates in some developed and developing countries (a significant portion of which are due to government-imposed limits on the number of children a couple can have) have begun to reduce or reverse the population explosion. It remains unclear how many people the planet can comfortably sustain, but it is clear that per capita energy consumption must go down if climate change is to be controlled.

Ultimately, a one child per couple rule is not sustainable either and there is no perfect number for human population. But it is clear that more humans means more greenhouse gas emissions.

______ (10) ______—Replacing fossil fuels may prove the great challenge of the 21st century. Many contenders exist, ranging from ethanol derived from crops to hydrogen electrolyzed out of water, but all of them have some drawbacks, too, and none are immediately available at the scale needed.

Biofuels can have a host of negative impacts, from driving up food prices to sucking up more energy than they produce. Hydrogen must be created, requiring either reforming natural gas or electricity to crack water molecules. Biodiesel hybrid electric vehicles (that can plug into the grid overnight) may offer the best transportation solution in the short term, given the energy density of diesel and the carbon neutral ramifications of fuel from plants as well as the emissions of electric engines. A recent study found that the present amount of electricity generation in the U.S. could provide enough energy for the country’s entire fleet of automobiles to switch to plug-in hybrids, reducing greenhouse gas emissions in the process.

But plug-in hybrids would still rely on electricity, now predominantly generated by burning dirty coal. Massive investment in low-emission energy generation, whether solar-thermal power or nuclear fission, would be required to radically reduce greenhouse gas emissions. And even more speculative energy sources—hyper-efficient photovoltaic cells, solar energy stations in orbit or even fusion—may ultimately be required.

The solutions above offer the outline of a plan to personally avoid contributing to global warming. But should such individual and national efforts fail, there is another, potentially desperate solution:

______ (11) ______—Climate change represents humanity’s first planet-wide experiment. But, if all else fails, it may not be the last. So-called geoengineering, radical interventions to either block sunlight or reduce greenhouse gases, is a potential last resort for addressing the challenge of climate change.

Among the ideas: releasing sulfate particles in the air to mimic the cooling effects of a massive volcanic eruption; placing millions of small mirrors or lenses in space to deflect sunlight; covering portions of the planet with reflective films to bounce sunlight back into space; fertilizing the oceans with iron or other nutrients to enable plankton to absorb more carbon; and increasing cloud cover or the reflectivity of clouds that already form.

All may have unintended consequences, making the solution worse than the original problem. But it is clear that at least some form of geoengineering will likely be required: capturing carbon dioxide before it is released and storing it in some fashion, either deep beneath the earth, at the bottom of the ocean or in carbonate minerals. Such carbon capture and storage is critical to any serious effort to combat climate change.

Cultural & Background Notes
1. International Energy Agency is a Paris-based autonomous intergovernmental organization established in the framework of the Organization for Economic Co-operation and Development (OECD) in 1974 in the wake of the 1973 oil crisis. The IEA was initially dedicated to responding to physical disruptions in the supply of oil, as well as serving as an information source on statistics about the international oil market and other energy sectors.
2. Greenhouse gas is a gas in an atmosphere that absorbs and emits radiation within the thermal infrared range. This process is the fundamental cause of the greenhouse effect. The primary greenhouse gases in Earth’s atmosphere are water vapor, carbon dioxide, methane, nitrous oxide, and ozone.
3. The fuel economy of an automobile is the fuel efficiency relationship between the distance traveled and the amount of fuel consumed by the vehicle. Consumption can be expressed in terms of volume of fuel to travel a distance, or the distance traveled per unit volume of fuel consumed. Since fuel consumption of vehicles is a significant factor in air pollution, and since importation of motor fuel can be a large part of a nation’s foreign trade, many countries impose requirements for fuel economy.
4. Degree Celsius, historically known as centigrade, is a scale and unit of measurement for temperature. It is named after the Swedish astronomer Anders Celsius who developed a similar temperature scale. Degree Fahrenheit is a degree on the Fahrenheit scale of temperature, based on one proposed in 1724 by Amsterdam-based physicist Daniel Gabriel Fahrenheit. The formula to convert degrees Celsius to degrees Fashrenheit is °F＝℃×9/5＋32.
5. The Amazon forest is the largest forest that grows in the tropical basin of the Amazon River which is the largest river in the world with 1,100 tributaries. The Amazon represents over half of the planet’s remaining rainforests, and it is the largest and most species-rich tract of tropical rainforest in the world.
6. Geoengineering, most commonly refers to climate engineering, also known as climate intervention, is the deliberate and large-scale intervention in the Earth’s climate system with the aim of counteracting climate change. It is an umbrella term for measures that mainly fall into two categories—greenhouse gas removal and solar radiation management. 
Exercises
I. Preview Discussion
Directions: Consider the following questions and then discuss them with another student. 

1. What are climate change and global warming, and how are they related?

2. What role does human activity play in the current global warming trend? 

II. Matching Solutions to Sections

Directions: Read the solutions in the table and match them to the sections in the text. There are two extra solutions. 

	Section
	Solution

	(1)
	a. Unplug

	(2)
	b. Be Efficient

	(3)
	c. Stop Cutting Down Trees

	(4)
	d. Experiment Earth

	(5)
	e. Forego Fossil Fuels

	(6)
	f. Tougher Emissions and Efficiency Standards

	(7)
	g. Infrastructure Upgrade

	(8)
	h. Consume Less

	(9)
	i. Move Closer to Work

	(10)
	j. Local Action

	(11)
	k. Eat Smart, Go Vegetarian?

	
	l. One Child

	
	m. Future Fuels


III. Reading for Specific Details

i. Directions: Read the text and try to find answers to the following questions. 
1. What does “this change” in the third paragraph of section one refer to?
_______________________________________________________________________________
2. The fourth section ends with the statement “Sometimes buying more means consuming less.” What doe Biello mean by it?
_______________________________________________________________________________
3. According to Biello, what can individuals do to save forests? 
_______________________________________________________________________________
4. According to Biello, replacing fossil fuels may prove the great challenge of the 21st century? Why is it the case? 
_______________________________________________________________________________
5. What is the potential last resort for addressing climate change?

_______________________________________________________________________________
ii. Directions: Read the text again and decide whether the following statements agree with the information in the text? Write 
	True
	if the text confirms the statement

	False
	if the text contradicts the statement

	Not Given
	if it is impossible to know from the text


_____ 1. Implementing any of the 15 “wedges” raised by Stephen Pacala and Robert Socolow can make a difference in terms of slowing or reversing climate change.  

_____ 2. Currently there are no perfect alternatives for fossil fuels.

_____ 3. Building is the no. 1 leading source of greenhouse gas emissions in the developed world.

_____ 4. Trains are a viable transportation alternative for flights.

_____ 5. Being a good driver can contribute to slowing climate change.

_____ 6. Vegetarians are more eco-conscious than meat-eaters.

_____ 7. The only child policy is sustainable in that it controls climate change. 

_____ 8. Geoengineering may worsen climate change.
IV. Reflecting on Key Points

Directions: Read the text again and consider the following questions. 

According to Biello,
1. What can we do right now to slow climate change and make a real difference?
2. What role can governments play in addressing climate change?
Compare your ideas with those of another student. 

Unit 7 
Artificial Intelligence

________1________

Artificial intelligence (AI, also machine intelligence, MI) is intelligence displayed by machines, in contrast with the natural intelligence (NI) displayed by humans and other animals. In computer science AI research is defined as the study of “intelligent agents”: any device that perceives its environment and takes actions that maximize its chance of success at some goal. Colloquially, the term “artificial intelligence” is applied when a machine mimics “cognitive” functions that humans associate with other human minds, such as “learning” and “problem solving”.

________2________
The traditional goals of AI research include reasoning, knowledge, planning, learning, natural language processing, perception and the ability to move and manipulate objects. General intelligence is among the field’s long-term goals. Approaches include statistical methods, computational intelligence, and traditional symbolic AI. (a) The AI field draws upon computer science, mathematics, psychology, linguistics, philosophy, neuroscience, artificial psychology and many others.
________3________

The overall research goal of artificial intelligence is to create technology that allows computers and machines to function in an intelligent manner. The general problem of simulating (or creating) intelligence has been broken down into sub-problems. (b) The traits described below have received the most attention.
________4________

Early researchers developed algorithms that imitated step-by-step reasoning that humans use when they solve puzzles or make logical deductions. (c)
For difficult problems, algorithms can require enormous computational resources—most experience a “combinatorial explosion”: the amount of memory or computer time required becomes astronomical for problems of a certain size. The search for more efficient problem-solving algorithms is a high priority.

Human beings ordinarily use fast, intuitive judgments rather than step-by-step deduction that early AI research was able to model. AI has progressed using “sub-symbolic” problem solving: embodied agent approaches emphasize the importance of sensorimotor skills to higher reasoning; neural net research attempts to simulate the structures inside the brain that give rise to this skill; statistical approaches to AI mimic the human ability to guess.
________5________

Knowledge representation and knowledge engineering are central to AI research. Many of the problems machines are expected to solve will require extensive knowledge about the world. Among the things that AI needs to represent are: objects, properties, categories and relations between objects; situations, events, states and time; causes and effects; knowledge about knowledge (what we know about what other people know); and many other, less well researched domains. A representation of “what exists” is an ontology: the set of objects, relations, concepts, and properties formally described so that software agents can interpret them. (d) The most general ontologies are called upper ontologies, which attempt to provide a foundation for all other knowledge by acting as mediators between domain ontologies that cover specific knowledge about a particular knowledge domain (field of interest or area of concern). Such formal knowledge representations are suitable for content-based indexing and retrieval, scene interpretation, clinical decision support, knowledge discovery via automated reasoning (inferring new statements based on explicitly stated knowledge), etc. 
________6________

Machine learning, a fundamental concept of AI research since the field’s inception is the study of computer algorithms that improve automatically through experience.

Unsupervised learning is the ability to find patterns in a stream of input. Supervised learning includes both classification and numerical regression. Classification is used to determine what category something belongs in, after seeing a number of examples of things from several categories. (e) In reinforcement learning the agent is rewarded for good responses and punished for bad ones. The agent uses this sequence of rewards and punishments to form a strategy for operating in its problem space. These three types of learning can be analyzed in terms of decision theory, using concepts like utility. The mathematical analysis of machine learning algorithms and their performance is a branch of theoretical computer science known as computational learning theory.

Within developmental robotics, developmental learning approaches are elaborated upon to allow robots to accumulate repertoires of novel skills through autonomous self-exploration, social interaction with human teachers, and the use of guidance mechanisms (active learning, maturation, motor synergies, etc.).

Natural language processing gives machines the ability to read and understand human language. A sufficiently powerful natural language processing system would enable natural language user interfaces and the acquisition of knowledge directly from human-written sources, such as newswire texts. (f)
A common method of processing and extracting meaning from natural language is through semantic indexing. Although these indexes require a large volume of user input, it is expected that increases in processor speeds and decreases in data storage costs will result in greater efficiency.
________7________
Machine perception is the ability to use input from sensors (such as cameras, microphones, tactile sensors, sonar and others) to deduce aspects of the world. Computer vision is the ability to analyze visual input. A few selected sub-problems are speech recognition, facial recognition and object recognition.
________8________
The field of robotics is closely related to AI. Intelligence is required for robots to handle tasks such as object manipulation and navigation, with sub-problems such as localization, mapping, and motion planning. These systems require that an agent is able to: Be spatially cognizant of its surroundings, learn from and build a map of its environment, figure out how to get from one point in space to another, and execute that movement (which often involves compliant motion, a process where movement requires maintaining physical contact with an object).
________9________
Affective computing is the study and development of systems that can recognize, interpret, process, and simulate human affects. It is an interdisciplinary field spanning computer sciences, psychology, and cognitive science. While the origins of the field may be traced as far back as the early philosophical inquiries into emotion, the more modern branch of computer science originated with Rosalind Picard’s 1995 paper on “affective computing”. A motivation for the research is the ability to simulate empathy, where the machine would be able to interpret human emotions and adapts its behavior to give an appropriate response to those emotions.

(g) First, being able to predict the actions of others by understanding their motives and emotional states allow an agent to make better decisions. Concepts such as game theory, decision theory, necessitate that an agent be able to detect and model human emotions. Second, in an effort to facilitate human–computer interaction, an intelligent machine may want to display emotions (even if it does not experience those emotions itself) to appear more sensitive to the emotional dynamics of human interaction.
________10_______
Many researchers think that their work will eventually be incorporated into a machine with artificial general intelligence, combining all the skills mentioned above and even exceeding human ability in most or all these areas. A few believe that anthropomorphic features like artificial consciousness or an artificial brain may be required for such a project.

(h) For example, even specific straightforward tasks, like machine translation, require that a machine read and write in both languages (NLP), follow the author’s argument (reason), know what is being talked about (knowledge), and faithfully reproduce the author’s original intent (social intelligence). A problem like machine translation is considered “AI-complete”, but all of these problems need to be solved simultaneously in order to reach human-level machine performance.
________11_______
AI is relevant to any intellectual task. Modern artificial intelligence techniques are pervasive and are too numerous to list here. Frequently, when a technique reaches mainstream use, it is no longer considered artificial intelligence; this phenomenon is described as the AI effect.

High-profile examples of AI include autonomous vehicles (such as drones and self-driving cars), medical diagnosis, creating art (such as poetry), proving mathematical theorems, playing games (such as Chess or Go), search engines (such as Google search), online assistants (such as Siri), image recognition in photographs, spam filtering, prediction of judicial decisions and targeting online advertisements.

With social media sites overtaking TV as a source for news for young people and news organizations increasingly reliant on social media platforms for generating distribution. (i)
________12_______
Yet widespread use of artificial intelligence could have unintended consequences that are dangerous or undesirable. Scientists from the Future of Life Institute, among others, described some short-term research goals to be how AI influences the economy, the laws and ethics that are involved with AI and how to minimize AI security risks. In the long-term, the scientists have proposed to continue optimizing function while minimizing possible security risks that come along with new technologies.

Cultural & Background Notes
1. Knowledge representation is the field of artificial intelligence (AI) dedicated to representing information about the world in a form that a computer system can utilize to solve complex tasks such as diagnosing a medical condition or having a dialog in a natural language. It incorporates findings from psychology about how humans solve problems and represent knowledge as well as findings from logic to automate various kinds of reasoning, such as the application of rules or the relations of sets and subsets. 
2. Knowledge engineering refers to all technical, scientific and social aspects involved in building, maintaining and using knowledge-based systems. The term “knowledge engineer” first appeared in the 1980s in the first wave of commercialization of AI—the purpose of the job is to work with a client who wants an expert system created for them or their business. In AI, an expert system is a computer system that emulates the decision-making ability of a human expert. It is designed to solve complex problems by reasoning through bodies of knowledge rather than through conventional procedural code.
3. Go (game) is an abstract strategy board game for two players. The word “Go” is derived from the full Japanese name igo, which is derived from its Chinese name weiqi, which roughly translates as “board game of surrounding” or “encircling game”. It was invented in ancient China more than 2,500 years ago and is believed to be the oldest board game continuously played today. Despite its relatively simple rules, Go is very complex, even more so than chess. 

Exercises
I. Preview Discussion

Directions: Consider the following questions and then discuss them with another student. 
1. What is the abbreviation for “artificial intelligence”? In what fields is it applied?
2. How do you think of the prospects of artificial intelligence?
3. What moral or ethical problems might arise from it? How can we avoid the possible problems?
II. Search Reading

Directions: In the text there are some missing sentences indicated by bold-faced letters in brackets. Read the text through and decide where the following sentences should go. 

	A. By the late 1980s and 1990s, AI research had developed methods for dealing with uncertain or incomplete information, employing concepts from probability and economics.

B. Many tools are used in AI, including versions of search and mathematical optimization, neural networks and methods based on statistics, probability and economics.

C. Emotion and social skills are important to an intelligent agent for two reasons.

D. The semantics of these are captured as description logic concepts, roles, and individuals, and typically implemented as classes, properties, and individuals in the Web Ontology Language.
E. These consist of particular traits or capabilities that researchers expect an intelligent system to display.
F. Major publishers now use artificial intelligence (AI) technology to post stories more effectively.
G. Many of the problems above also require that general intelligence be solved.

H. Regression is the attempt to produce a function that describes the relationship between inputs and outputs and predicts how the outputs should change as the inputs change.
I. Some straightforward applications of natural language processing include information retrieval, text mining, question answering and machine translation. 


III. Matching Headings to Sections

i. Directions: In the text there are 12 sections indicated by numbers. Read the text and choose certain sections to match with the following headings. Put the number of the section before the chosen heading. 

_______ Traditional goals of AI and the approaches, tools that are used  

_______ What is artificial intelligence?

_______ The application of artificial intelligence.

_______ The overall research goal of AI and sub-problems to be solved by AI

_______ Potential risks and moral problems
ii. Directions: According to paragraph 3, the general problem of simulating intelligence has been broken down into sub-problems. Read the context and choose certain sections to match with the following sub-problems. Put the number of the section before the chosen sub-problem. 

_______ General intelligence 

_______ Motion and manipulation
_______ Reasoning and problem solving
_______ Learning
_______ Perception

_______ Social intelligence 

_______ Knowledge representation
IV. Reading for Specific Details

Directions: Read the text again and decide whether the following statements agree with the information in the text? Write 
	True
	if the text confirms the statement

	False
	if the text contradicts the statement

	Not Given
	if it is impossible to know from the text


_____ 1. Algorithms are often not efficient enough to solve difficult problems.
_____ 2. More often used in one’s daily life are fast intuitive judgments rather than step-by-step reasoning.

_____ 3. Upper ontologies serves the basis for nothing but specific knowledge about a particular knowledge domain. 

_____ 4. Robots are yet to acquire social interaction skills with humans. 

_____ 5. Semantic indexing is not efficient at all since it requires a large volume of user input.

_____ 6. Artificial intelligence serves as an agent for robots to handle object manipulation and navigation. 

_____ 7. Rosalind Picard’s 1995 paper on affective computing was one of the philosophical inquiries into emotion. 

_____ 8. Human emotions are so complex and subtle that it is highly unlikely that there will be a machine which is able to interpret them.
_____ 9. Researcher are working on an intelligent machine that can experience and display emotions and can interact with humans. 

_____ 10. Modern artificial intelligence techniques are pervasive and may have unintended consequences for human society. 
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