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R X

NARRATOR: Listen to part of a conversation between a student and her biology

professor.

MALE PROFESSOR: So the assignment is to reproduce one of the animal camouflage

experiments we read about in our text book. Which experiment did you pick?

FEMALE STUDENT: Well... | was wondering if | could try to reproduce an experiment

that's kinda the opposite of what was discussed in the textbook?

MALE PROFESSOR: So, instead of how and why an animal might hide itself, you want

to do something about why an animal might want to be seen? Hmmm. Tell me more.

FEMALE STUDENT: Well, | got the idea from one of the journals you said we should

look at-*-it's an experiment about, um, they called them eyespots in the article?

MALE PROFESSOR: Eyespots, sure, the patterns on the wings of moths and butterflies

that are generally believed to scare off predators because they look like big eyes.

FEMALE STUDENT: Yeah, except the article was about an experiment that disputes

that theory.

MALE PROFESSOR: Well, we know that the markings do scare the birds, but the idea

that the spots look like eyes is, well that's just a commonly held belief.
FEMALE STUDENT: So—that's not even based on research?

MALE PROFESSOR: Well, this whole idea of moth or butterfly markings being scary
because they look like eyes rests on how we imagine that their predators—like birds
— perceive the markings. And we can never really know that. All we can do is

observe bird behavior. But tell me more about the experiment.

FEMALE STUDENT: OK, so the experiment looked at the shapes of the markings on
moth wings. The researchers wanted to know if the markings that were round or
eye-shaped were more effective at deterring predators than square or rectangular

markings.



MALE PROFESSOR: OK:--

FEMALE STUDENT: Yeah. So, they attached food to paper models of moths, with
different shaped marks drawn on the wings, to see how birds reacted. And what's
interesting is, they realized that the round marks were not more effective at scaring

birds than other shapes.
MALE PROFESSOR: Were they less effective?

FEMALE STUDENT: No, they were about the same... but what researchers did
determine is that larger markings are more effective than smaller markings at scaring

off prey. They called this phenomenon “visual loudness.”

MALE PROFESSOR: Visual loudness, huh. Well, | guess it's not all that shocking, if you

think about it.

FEMALE STUDENT: So, anyway, is it OK? Can | repeat this experiment and write about

it?

MALE PROFESSOR: Yes, | think that'll work. The problem | foresee is, well, where?
This is an urban campus...You'll have a hard time finding a good place to set up the

experiment.

FEMALE STUDENT: Oh, I-l wasn't planning on doing it on campus. I'm going home for
spring break, and my family lives in the country, far from the nearest city. | can set it

up in the backyard.

MALE PROFESSOR: Good idea. Except one week is not a lot of time. So you'll need to
make some adjustments to have enough data. I'd set up the experiment near a bird

feeder, and get in as much observation time as you can.

A H

1.Why does the student talk with the professor?



A. She wants permission to revise an experiment that she conducted earlier.
B. She has a question about the findings of an experiment in the textbook.
C. She wants to reproduce an experiment that is not in the textbook.

D. She would like some advice about how to study butterfly and moth behavior.

2.What does the professor say is a common assumption about certain markings on

butterfly and moth wings?

A. That the markings are usually hidden from view

B. That the markings attract some kinds of birds more than others
C. That some birds perceive the markings as large eyes

D. That butterflies and moths use the markings to attract mates

3.What were the results of the experiment that the student describes? [Click on 2

answers.]

A. Birds reacted to round markings the same way they reacted to square markings.
B. Large markings scared birds more than small markings did.

C. Most birds ignored markings that looked like eyes.

D. Birds were attracted to more colorful markings.

4 Why does the professor mention a bird feeder?
A. To suggest a strategy that may help the student carry out her task successfully
B. To recommend a place on campus that is suitable for the student's project

C. To discuss another experiment that has yielded surprising results



D. To point out a problem in the design of the original experiment

5.What can be inferred about the student when she says this:

Professor: Well, we know that the markings do scare the birds but the idea that the

spots looked like eyes is****** well, that is just a commonly held belief.
Student: So, that’ s not even based on research?

A. She is skeptical about what the professor just told her.

B. She just realized that she designed her experiment incorrectly.

C. She is worried that she misunderstood something that she read.

D. She had assumed that there was scientific evidence for the theory.
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NARRATOR: Listen to part of a lecture in a botany class.

FEMALE PROFESSOR: So, continuing with crop domestication, and corn—or, um,
maize, as it's often called. Obviously it's one of the world's most important crops
today. It's such a big part of the diet in so many countries, and it's got so many
different uses, that it's hard to imagine a world without it. But because it doesn't
grow naturally, without human cultivation, and because there's no obvious wild
relative of maize... uh, well, for the longest time, researchers weren’t able to find any
clear link between maize and other living plants. And that's made it hard for them to

trace the history of maize.

Now, scientific theories about the origins of maize first started coming out in the
1930s. One involved a plant called teosinte. Teosinte is a tall grass that grows wild in
certain parts of Mexico and Guatemala. When researchers first started looking at

wild teosinte plants, they thought there was a chance that the two plants—um,



maize and teosinte—were related. The young wild teosinte plant looks a lot like the
corn plant, and the plants continue to resemble each other—at Ileast

superficially—even when they're developed.

But when the scientists examined the fruits of the two plants, it was a different story.
When you look at ripe corn, you see row upon row of juicy kernels... um, all those
tiny little yellow squares that people eat. Fully grown teosinte, on the other hand,
has a skinny stalk that holds only a dozen or so kernels behind a hard, um, almost
stonelike casing. In fact, based on the appearance of its fruit, teosinte was initially

considered to be a closer relative to rice than to maize.

But there was one geneticist, named George Beadle, who didn't give up so easily on
the idea that teosinte might be... well... the “parent” of corn.While still a student in
the 1930s, Beadle actually found that the two plants had very similar
chromosomes—uvery similar genetic information. In fact, he was even able to make
fertile hybrids between the two plants. In hybridization, you remember, the genes of
two species of plants are mixed to produce a new, third plant—a hybrid. And if this
offspring—this hybrid—is fertile, then that suggests that the two species are closely
related genetically. This new, hybrid plant looked like an intermediate, right between
maize and teosinte. So, Beadle concluded that maize must've been developed over
many years, uh, that it is a domesticated form of teosinte.Many experts in the
scientific community, however, remained unconvinced by his conclusions. They
believed that, with so many apparent differences between the two plants, it would
have been unlikely that ancient—that prehistoric peoples could’'ve domesticated
maize from teosinte. | mean, when you think about it, these people lived in small
groups, and they had to be on the move constantly as the seasons changed. So for
them to selectively breed, to have the patience to be able to pick out just the right
plants... and gradually—over generations—separate out the durable, nutritious maize

plant from the brittle teosinte that easily broke apart... it's a pretty impressive feat,

and you can easily see why so many experts would have been skeptical.But, as it

turns out, Beadle found even more evidence for his theory when he continued his



experiments, producing new hybrids, to investigate the genetic relationship between
teosinte and maize. Through these successive experiments, he calculated that only
about five specific genes were responsible for the main differences between teosinte

and maize—the plants were otherwise surprisingly similar genetically.

And more recently, botanists have used modern DNA testing to scan plant samples
collected from throughout the Western Hemisphere. This has allowed them to
pinpoint where the domestication of maize most likely took place— and their
research took them to a particular river valley in southern Mexico. They've also been
able to estimate that the domestication of maize most likely occurred about 9,000
years ago. And subsequent archaeological digs have confirmed this estimate. In one
site, archaeologists uncovered a set of tools that were nearly 9,000 years old. And
these tools were covered with a dusty residue... a residue of maize, as it turns

out...thus making them the oldest physical evidence of maize that we've found so far.

A H

1.What is the lecture mainly about?

A. A research study that compares wild and domesticated plants

B. Problems with a commonly held hypothesis about the origin of teosinte
C. Reasons why wild plants are usually unsuitable for agriculture

D. The process used to identify the ancestor of a modern crop

2.What evidence seemed to indicate that maize and teosinte are not related?
A. Young teosinte plants do not physically resemble young maize plants.

B. Preliminary DNA evidence indicated that teosinte was related to rice.



C. Maize and teosinte usually grow in significantly different climates.

D. Maize and teosinte have very different types of kernels.

3.Why does the professor discuss hybrids?

A. To explain how a geneticist confirmed that maize was widely grown 9,000 years

ago
B. To indicate the earliest method used by geneticists to identify plant origins
C. To explain a method used to demonstrate a link between two plant species

D. To describe how geneticists distinguish between wild plants and domesticated

plants

4 What was most researchers' initial view of George Beadle's theory about teosinte?
A. They accepted it but questioned the evidence cited.
B. They rejected it because of conflicting archaeological evidence.

C. They questioned it because it implies that ancient farmers were sophisticated

plant breeders.

D. They questioned it because genetic research was viewed with skepticism at that

time.

5.What did Beadle conclude about maize and teosinte?
A. Both plants lack particular genes that are common in most domesticated plants.
B. Both plants have particular genes that enable them to adapt to varying climates.

C. Only a small number of genes are responsible for the differences between the two

plants.



D. The genetic composition of both plants is very similar to that of rice.

6.According to the professor, why was the discovery of stone tools important?
A. It proved that teosinte was simultaneously domesticated in multiple locations.
B. It helped to confirm the period in which maize was first domesticated.

C. It suggested that maize required farming techniques that were more complex than

experts had previously assumed.

D. It provided evidence that maize plants were used for more purposes than experts

had previously assumed.
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Lecture2

R X
NARRATOR: Listen to part of a lecture in a world history class.

FEMALE PROFESSOR: So, one of the more common topics that comes up in world
history, because it's had a pretty dramatic effect on how different societies evolve
over long periods of time, is cultural diffusion.Now...cultural diffusion is generally
defined as the transmission of culture from one society to another,and by culture, we
mean anything from artistic styles to, uh... you know... technology, science...so, we
use “culture” very broadly. A common means of this process taking place is trade...
traveling merchants, or trading hubs, places where people from various areas all

come together and ideas get exchanged.

Let's start with the example of the transmission of a number system—a system that
used the number zero—from South Asia into Western Europe.OK, so before this
cultural diffusion happened, the dominant number system in Western Europe was
the Roman numeral system. The Roman numeral system developed primarily as a
means of record keeping, as a way to keep track of commercial transactions, uh,
taxes, census records, things of that sort. As a consequence, this system started with

the number one.



FEMALE STUDENT: With one? Not with zero?

FEMALE PROFESSOR: Right. See, in Roman numerals, zero isn't really a value in and of
itself. It wasn’t used independently as a number on its own. If your primary concern's

just basic types of record keeping...
FEMALE STUDENT: Oh, yeah, | guess you wouldn't need a zero to count livestock.

FEMALE PROFESSOR: Or to keep track of grain production, or do a census. And it
wasn't an impediment as far as sort of basic engineering was concerned, either—um,

to their ability to construct buildings, roads, stuff like that.

But other number systems developed in Asia, systems that do incorporate zero. The
mathematics these societies developed included things like negative numbers, so you
start to get more sophisticated levels of mathematics.So... one of the earliest written
texts of mathematics that has zero, negative numbers, even some sort of basic
algebra, is written in South Asia in the early seventh century. This text makes its way
into the Middle East, to Baghdad, and is eventually translated into Arabic by a Persian
astronomer and mathematician. Once he begins his translation, he quickly realizes
the advantages of this system, the types of math that can be done. Soon the text
begins to be more widely circulated through the Middle East, and other

mathematicians start to advocate using this number system.

So, by the tenth century, it's the dominant system in the Middle East and as a
consequence, algebra and other more sophisticated forms of mathematics start to
flourish.Meanwhile, in Western Europe, the Roman numeral system, a system

without zero, was still in place.

In the late twelfth century, an Italian mathematician named Fibonacci was traveling
in North Africa along with his father, a merchant. And while he's there, Fibonacci
discovers this Arabic text. He translates the... uh, the text into Latin and returns to
Europe. And he promotes the adoption of this number system because of the
advantages in recording commercial transactions, calculating interest, things of that

nature. Within the next century and a half, that becomes the accepted, dominant



number system in Western Europe.
Any questions? Robert?

MALE STUDENT: Um, this Fibonacci—is he the same guy who invented that... uh, that

series of numbers?

FEMALE PROFESSOR: Ah, yes, the famous Fibonacci sequence. Although he didn't
actually invent it—it was just an example that had been used in the original text... |
mean, can you imagine—introducing the concept of zero to Western Europe, this is

what you go down in history for?
Carol?

FEMALE STUDENT: So... do we see, like, an actual change in everyday life in Europe

after the zero comes in, or is it really just...

FEMALE PROFESSOR: Well, where the change takes place is in the development of

sciences.
FEMALE STUDENT: Oh.

FEMALE PROFESSOR: Even in basic engineering, it isn't a radical change. Um, but as
you start to get into, again, the theoretical sciences, uh, higher forms of
mathematics... calculus... zero had a much bigger influence in their development.OK,
now note that, as cultural diffusion goes, this was a relatively slow instance. Some
things tend to spread much quicker, um, for example, artistic or architectural styles,
such as domes used in architecture. We see evidence of that being diffused relatively

quickly, from Rome to the Middle East to South Asia...

A H

1.What does the professor mainly discuss?



A. The advantages and disadvantages of the Roman numeral system
B. The importance of the number zero in tracking commercial transactions
C. How a new number system affected trade

D. How a number system spread from one society to another

2.What does the professor imply about the record-keeping methods used by early

Western Europeans?

A. They led directly to advances in basic engineering.

B. They required an understanding of elementary algebra.

C. They did not require a counting system that included the number zero.

D. They were more sophisticated than those used in the Middle East.

3.What role did the Italian mathematician Fibonacci play in the example of cultural

diffusion that the professor describes?

A. He introduced a text in Europe that he had translated from Arabic.

B. He was the first to use the number zero in higher-level mathematics.

C. He encouraged the use of a new number system in tracking grain production.

D. He translated an Italian text into Arabic during his travels through the Middle East.

4 What is the professor's opinion about the effects of the new number system on

European society?
A. Its most important effects were on merchants and tradespeople.

B. It had little impact on daily life.



C. It affected engineers more than other scientists.

D. It quickly caused most people's lives to change radically.

5.What can be inferred about the professor when she says this:

Professor:Ah......yes. The famous Fibonacci sequence. Although he didn’t actually
invent it, it was just an example that have been used in your original text. | mean, can
you imagine? Introducing the concept of Zero to Western Europe? And this is what

you go down in history for?

A. She wants the students to appreciate the mathematical significance of the

Fibonacci sequence.
B. She believes that Fibonacci’s contributions to mathematics were unoriginal.
C. She is impressed by the breadth of Fibonacci's genius.

D. She is surprised at the reason that Fibonacci is primarily remembered today.

6.Why does the professor mention domes in architecture?
A. To point out a style of architecture that was not spread by traveling merchants
B. To emphasize that the speed at which cultural diffusion occurs can vary widely

C. To give an example of a type of engineering that is only possible with the use of

zZero

D. To explain that domes were invented in Asia but were more popular in Rome
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