






chemicals were poisoning them. Humans also began to experience serious

health problems, especially in areas which were sprayed with 2,4,5-T. In these

areas doctors reported an increase of heart disease.

7 Chemical pollution is not only caused by chemicals which are deliberately

sprayed on land for some specific purpose. It is also caused by chemical waste

that is carelessly or illegally dumped. Certain other substances are produced in

the production of chemicals. These substances are often useless, and some of

them are extremely dangerous. Dioxin, or TCDD, is such a by-product of the

chemical industry. For some years, there were few laws that governed the

dumping of dangerous chemical wastes. As a result, they now lie in dumps all

over the industrial countries. Today the deadly chemicals are in the water and

the soil of many communities; governments do not know exactly how many

dangerous dumps exist. In fact, according to environmentalists, people today are

continuing to dump dangerous chemical waste illegally in spite of strict new

laws against dumping.

No Easy Answer

8 The solution to the problem of chemical pollution seems very clear:

Governments must forbid the use of chemicals which damage the environment

and which threaten animal and human life. The situation, however, is made

more difficult by two factors. First, scientists disagree about the effects on

humans of many chemicals; second, the chemical industry is extremely powerful

and is a very important part of the economy of many counties.

9 It is difficult to be completely sure that a certain chemical leads to certain

health problems. One reason for this uncertainty is that some effects may appear

224 EN202





12 Thus, short-term economic interests may be more important to some

governments and companies than the possible long-term dangers to the health of

their people. There is some evidence to support this belief. First, chemical

producers often ignore research which shows that their products may be

dangerous. For example, in 1970 the U.S. government stopped the use of 2,4,5-

T, but only in homes and on farms, According to the government, it was

possible that the chemical caused problems for pregnant women. The

government, however, did not forbid the industrial use of the chemical. In 1979

the company that produced 2,4,5-T claimed that it was as safe as aspirin! In the

same year, however, the U.S. government banned it completely. Second, the

strange behavior of governments shows that profits are often  more important for

them than people. For example, the Swiss government allows the manufacture

of chemicals, but does not permit toxic waste dumps in Switzerland. Dioxin and

other toxic wastes which are by-products of the Swiss chemical industry have to

be transported to dump in other countries. In 1972, the American government

banned the use of DDT in the U.S., but American companies were able to

continue to produce DDT and sell it to other countries. Does this mean that

DDT is only dangerous for Americans? Are only Swiss people at risk from toxic

waste? No, of course not. It means that the govermnents want the economic

benefits of chemicals without the heavy responsibilities that go with them.

Conclusion: A Program of Education for the Public andfor  Governments

13 In spite of the strong opposition to new and stricter environmental laws,

however, it is still possible to attack the problem of chemical pollution; but we

must attack it from three directions. First, we need more independent research
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selectively, can enhance the value of a lecture,. fe,w  students ,possess commonly,

students try to write everything down and even bring tape recorders to class in a

clumsy effort to capture every word.

Students need to question their professors and to have their ideas taken

seriously. Only then will they develop the analytical skills required to think

intelligently and creatively. Most students learn best by engaging in frequent and

even heated debate, not by scribbling down a professor’s often unsatisfactory

summary of complicated issues. They need small discussion classes that demand the

common labors of teacher and students rather than classes in which one person,

however learned, propounds his or her own ideas.

The lecture system ultimately harms professors as well. It reduces feedback to

a minimum, so ‘that the lecturer can neither judge how well students understand the

material nor benefit from their questions or comments. Questions that require the

speaker to clarify obscure points and comments that challenge sloppily constructed

arguments are indispensable to scholarship. Without them, the liveliest mind can

atrophy. Undergraduates may not be able to make telling contributions very often,

but lecturing insulates a professor even from the beginner’s naive question that could

have triggered a fruitful line of thought.

If lectures make so little sense, why have they been allowed to continue?

Administrators love them, of course. They can cram far more students into a lecture

hall than into a discussion class, and for many administrators that is almost the end of

the story. But the truth is that faculty members, and even students, conspire with

them to keep the lecture system alive and well. Lectures are easier on everyone than

debates. Professors can pretend to teach by lecturing just as students can pretend to

learn by attending lectures, with not one the wiser, including the participants.
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Moreover, if lectures afford some students an opportunity to sit back and let the

professor run the show, they offer some professors an irresistible forum for showing

off. In a classroom where everyone contributes, students are less able to hide and

professors less tempted to engage in intellectual exhibitionism.

Smaller classes in which students are required to involve themselves in

discussion put an end to students’ passivity. Students become actively involved when

forced to question their own ideas as well as their instructor’s Their listening skills

improve dramatically in the excitement of intellectual give and take with their

instructors and fellow students. Such interchanges help professors do their job better

because they allow them to discover who knows what-before final  exams, not after.

When exams are given in this type of course, they can require analysis and synthesis

from the students, not empty memorization. Classes like this require energy,

imagination, and commitment from professors, all of which can be exhausting. But

they compel students to share responsibility for their own intellectual growth.

Lectures will never entirely disappear from the university scene both because

they seem to be economically necessary and because they spring from a long tradition

in a setting that rightly values tradition for its own sake. But the lectures too

frequently come at the wrong end of the students’ educational careers--during the

first two years, when they most need close, even individual, instruction. If lecture

classes were restricted to junior and senior undergraduates and to graduate students,

who are less in need of scholarly nurturing and more able to prepare work on their

own, they would be far less destructive of students’ interests and enthusiasms than the

present system. After all, students must learn to listen before they can listen to learn.
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this vicious cycle, Dr. Werner P. Koella of the Worcester Foundation for

Experimental Biology has discovered a chemical in the brain that may control

normal sleep.

2 The substance, known as serotonin, is one of a number of so-called

neurohormones in the brain that researchers suspect play an important part in

controlling the mind and the emotions. Such chemicals, researchers have

learned, assist in transmitting nerve impulses from one nerve cell to another.

Serotonin, Koella notes, is produced in particularly high concentrations in the

hypothalamus, the “primitive” lower part of the brain and the brain stem, which

joins the brain to the top of the spinal cord and is known to contain the centers

controlling the level of consciousness. Conceivably, Koella reasoned, serotonin

was the transmitter substance in the brain stem and hypothalamus that regulated

sleep.

3 In preliminary experiments, Koella found that giving serotonin to cats

produced signs of sleep. Electrode leads were implanted in the cats’ brains and

attached to an EEG [eiectroencephaiogram] machine to record the brain waves:

next serotonin was injected directly into the brain or an artery in the neck. The

pupils of the animals’ eyes narrowed and the electroencephalograms showed

“slow” waves characteristic of deep sleep within five to ten minutes.

4 More recently, Koella deprived cats of serotonin. The animals, again

equipped with implanted electrodes, were given PCPA, a drug that blocks the

formation of serotonin. They were then placed in small compartments fitted with

one-way mirrors and watched round the clock.

5 Normally cats sleep about fifteen hours a day; but Koella’s cats, after

receiving PCPA, spent about 30 minutes of each day sleeping. Most of the time,
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