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Three high school students, Jun, Megumi, Olivia, and Mr. Sato, their science teacher, are

talking in the classroom. Olivia is a student from New Zealand.

Jun: Megumi! Close the window! There is a bee outside! Sometimes they come into
the classroom.

Megumi:  Yes, that's true... wait, I think we had the same conversation with someone last year.

Mr. Sato: 1 remember that I also had to stop my lesson because of a bee flying into the

classroom this time of year. Have you ever wondered why there are so many bees?

Jun: | (1)-a | Ijust know a lot of bees fly around in this season every
year.

Olivia: We also see bees flying in groups in New Zealand, but usually in different months.

Jun: When do you see them, Olivia?

Olivia: I think it's in spring, maybe around October.

Megumi: Do you mean autumn?

Jun: Megumi, New Zealand is in the *Southern hemisphere, the other side from Japan.

Olivia: That's right. So, in October, it is spring in New Zealand.

Mr. Sato:  Yes, bees fly in groups in spring in both countries. Bees usually “swarm” in spring.
This means some bees move to make a new bee *nest with an old queen when a bee
group gets too large. Then a new queen is born in the nest the old queen left.

Jun: Is it hard for many bees to live in one nest?

Mr. Sato:  Good question. When the nest is too crowded, bees cannot get enough food, and
the number of bees that can survive drops. So, bees swarm to build a new nest and to
make their family bigger.

Megumi: 1 wonder why bees’ world is different from humans. In our society, when families
grow, children often leave home. Last year, my older brother got married and left

home. Now, he lives with his wife.

Olivia: ‘ (1)-b ‘ My host parents and their parents continue to live in

one house, but they have their own kitchens and front doors. I think it's very
interesting.

Jun: I see. There are some cases like that, too.



Mr. Sato:  Good, 1 can see you are getting more curious about things. Now, let’s get back to
the topic of bees. As I said, a new queen is born among the bees in the| (2)-2a
nest, and the (2)-b queen leaves to make a new nest. This allows both the
new and the old nests to grow.

Olivia: I see. I didn't know a bee family grows in that way. So, the bee groups I saw in
New Zealand last spring were swarming!

Jun: Wow, you experienced two springs in a year! But why does swarming happen in
spring?

Mr. Sato:  Swarming depends a lot on the weather and seasons. In spring, when it's warm,
flowers bloom. It’s easier for bees to get food, so they often make new nests. Blooming
plants increase the *nectar supply. This makes bees more active.

Jun: I see. So, there are more bees in spring. It's not just their moving season, but also
the time to go out to collect food.

Mr. Sato:  Bees can remember the types and places of flowers they visit and deliver this
information to their nests.

Olivia: I know that! Bees do a special dance called the “waggle dance” to show others
where to find food.

Megumi: Waggle dance? What is that like?

Olivia: It's very interesting to see. Bees are dancing in an *figure-eight-shaped pattern.
This dance is an effective way to communicate about the location of food.

Jun: Wow, bees are really smart!

Olivia: We can also see that in bees’ houses. They look beautiful, and are full of
*hexagonal rooms.

Jun: ‘ (3) ‘

Mr. Sato:  Yes, there is. They have to be that shape. It's called a *honeycomb. Does anyone
have any ideas?

Olivia: I've seen honeycombs on my uncle’s honey farm. I was surprised that there was no
space between the rooms.

Jun: So, it's the best shape to use space.

Olivia: Right. I asked my math teacher about it. She told me that a *hexagon needs less
wall *length for the same area than other shapes like a triangle, so it reduces *material

use.



Mpr. Sato:  That's right. In that way, bees can build their honeycombs with less material and
effort. A hexagonal *structure is also strong because it doesn't leave any space, and it
spreads power from outside. This structure is also used in the wings of airplanes, the
bodies of race cars and the walls of buildings for these reasons.

Jun: I think there are many hexagons around us. For example, soccer goal nets,
umbrellas, and look, even this pencil, too.

Megumi:  Ah! I made hexagonal structures to build classroom stages for our school festival!
Now I understand why we used (4)the structures.

Olivia: ~ How do you make the hexagonal structure?

Jun: We use milk packs. First, we make a triangle with one pack. Then, we put six of
the same triangles together to make the hexagonal structure.

Megumi: They look like a honeycomb when they are put together. I haven't thought much
about the shape, but I have been trying to collect so many milk packs. Now, I know

that there is a reason for the shape.

Jun: ‘ (1)-c¢ ‘ Maybe there are still more examples around us. Are

there other similar cases?

Mr. Sato:  Actually, bees’ behaviors are related to the weather.

Megumi: Really? That's interesting. How are the weather and their behaviors connected?

Mr. Sato:  For example, there's an expression saying “If bees fly low, it will rain hard.” People
say it because bees fly lower when *humidity rises.

Megumi:  Why do they do that?

Olivia: *Insects probably can't fly well if their wings get wet.

Mpr. Sato:  That's right. Bees can notice changes in humidity. People have watched the

behavior of living things to guess the weather for a long time.

Megumi: | (1)-d | She said, “When a cat washes its face, it will rain.” She

also explained that cats’ *whiskers can feel humidity more easily than humans.

Jun: I know one expression about weather. Though it's not related to animals or insects,
my grandfather said, “Morning *fog is a good sign.”

Mr. Sato:  That's another weather tradition. At night, the ground gets cool and fog sometimes
appears. Then the sun rises and the fog clears. When this happens, it will be a sunny
day.

Olivia: ~ In New Zealand, we say, “Red sky at night, *shepherd’s delight.” There’s probably a

similar reason for that, too.



Mr. Sato:  Yes, some sayings and actions have reasons. By thinking about “why,” we can
understand the systems behind things. This is the fun part of watching and learning
about nature.

Jun: From now, we'll pay more attention to the things around us and ask ourselves “why”
to understand them better.

Megumi: Me, too! Even small things can lead to new discoveries by asking “why.”

Mr. Sato:  Exactly. (S)Everyone, today’s talk is just the beginning. Keep asking yourself

questions and pay attention to everything around you.

Olivia: OK. We will remember to “bee” always curious.
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I don't think that is always true.

I learned where they come from.

That reminds me of my grandmother.

Bees learn a lot of things from humans.

However, bees are always moving to different home.
Bees give us great ideas for daily life.

Well, I've never thought about that carefully.
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My parents told me about other expressions.
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Mr.Sato hopes that ‘ ‘ .

N

they will stay curious and try to learn new things about the world around them
they will give up trying to have fun when they look for the answers to the questions

they will try to discover new things if they are asked to do

H 3 A

they will look at the systems in nature without thinking about the reasons
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7 People in New Zealand see bees’ swarming in seasons that are different from Japan.

1 Bee nests get too crowded because bees swarm.

7 Groups of bees move to other places in spring because they can get food more
easily than in different seasons.

I Bees do the waggle dance to tell other bees about the weather.

7 Olivia was surprised to see that bees’ houses have a lot of space between rooms.

77 The structure of honeycombs are not often used for products around us because it
increases the effort we need to make.

*  Some bees’ behaviors help people guess what the weather will be like.

% Mr. Sato said that the ground gets cool after the fog clears in the morning.
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According to one view of history, glass might be one of the oldest *materials. In fact, the
people living in the Middle East began to use glass around 5000 years ago. However, we can't
say how they learned to make glass or when exactly people started to make things with this
useful material. In the beginning of its history, glass was used to make *ornaments and

accessories for rich people, so it was not so popular among everyone else. This means that the

use of glass in the past was not so common. ‘ (1)-a ‘ We cannot imagine

what life without glass would be like. ) So, why have many people kept creating different

products with this material and using them? What makes glass so special?

Glass has various unique features that allow people to create many kinds of products. One
is that it is *transparent. Windows are a good example. Because glass is transparent, we can
get light from the sun. At the same time, windows don't allow the air or rain from outside to
come in. As a result, we can have both enough light in our rooms and a comfortable
environment to live in.

People might be surprised that glass is also a very strong material. Though many people
believe glass is easy to break and we can enjoy its *fleeting beauty, glass has an excellent
*chemical stability. Let’s look at another material. When time passes, plastic will be damaged.
On the other hand, glass does not become worse over time, so things made with this material
will last almost forever. Thanks to this feature, we can see old glass products in almost their
original condition at museums. And the glass *lens on the space *telescope of the rocket used
in 1968 was so strong that it survived the *gravity acceleration when the rocket was sent to
space, and really high and low temperatures while the rocket was traveling through space.

Here is a question that sounds easy but is actually very hard to answer. “What is glass?”
The material looks like a *solid, but some scientists say that it is something more like a *liquid

that became hard. Most parts of glass are *silica, and silica is easy to *process. Scientists have

made many kinds of glass with silica and other *chemical elements. ‘ (1)-b ‘

With many useful features and types of glass, people have always created many different
products. *Glass containers were one of the earliest products and many people used them in
their home. In the middle of the thirteenth century, people started to use a “reading stone” that
was put on the letters printed in books. This product allowed the letters to look bigger, so
people could see the letters more easily. Reading stones quickly became common all around
Europe. At the end of the century, eyeglasses were invented. These tools also helped people

read books and see far away. In the seventeenth century, people invented telescopes to look at



space. Later, in the 1980s, there were more and more things using information technology, and
the Internet became closer to many people. One example of the technology glass supports is
*optical fiber. It helps people send information quickly around the world. So, thanks to glass,
we can now use the Internet. In this way, glass has made our lives more convenient and
comfortable.

Today, scientists are making efforts to realize an eco-friendly society. One problem is our

energy use. The amount of energy we use in our lives has been increasing so much that saving

energy is now one of the most important missions. ‘ (1)-c¢ ‘ Scientists have

been trying to make better glass windows for buildings and houses. These windows do not
allow the heat outside to come into the building in summer, but keep the heat inside in winter.
So, we don't have to often use air conditioners and we may be able to save energy. Also, glass
bottles can help realize an eco-friendly society. They are made of natural materials. After
glass bottles are *melted many times, their *composition will not change, so we can use them
again and again. So, scientists say glass is a good material for effective recycling. (S)M
glass bottles (2 100 years 3 are 4 ago B the ones ® from (@) today (8 made], and glass

bottles in 100 years will be made from today’s ones.

Not only the features of glass but also people’s ways of thinking have allowed them to

(
make new glass products one after another and use them. Y ,In the 2010s, one company was

trying to make thin glass for televisions, and the engineers of the company were so curious that

one question came to mind. P What would happen if they could make the thinnest glass in the

world? - They believed thin glass would not stay in fire for a long time before it was melted.

. Though they did not know what they would use it for, they decided to take a step for it.

+ In order to make such a glass, they tried experiments many times to check that it would not

break. | In the end, they created a glass that can be *bent, and now it is used for smartphones.

Glass can be processed in many ways, and this feature allowed the engineers to try to make it
very thin. This is one of the products that were born from curious engineers’ ideas and efforts.

In addition, the engineers of that company are trying to create . another new product that

seems impossible to make. It is called a “glass battery.” They believe the product can be used
like *lithium-ion batteries. Lithium-ion batteries used for smartphones and electric cars need
chemical elements that are very expensive, or not easy to find. On the other hand, one of the
chemical elements glass batteries need is more common. This means it will be cheaper and
easier to prepare than chemical elements for lithium-ion batteries. If the use of the glass
batteries becomes common, the prices of batteries will be lower. This may allow us to buy
products such as electric cars at cheaper prices. Also, glass batteries are safer to use because

they cannot catch fire. You might be able to see these batteries around you someday. It is hard



to think of the idea of using glass for batteries, but the unique features of glass let engineers
look at many *possibilities.

Glass is just one example of materials we have used for a long time. Of course, it is
important to try to discover things that nobody has known yet, and to create new things from
nothing. However, it is also necessary for us to look at the things we have already known from

a different point of view. Look around you. The world is full of new possibilities.
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On the other hand, people did not have to use glass to survive.

But it was not so easy to make various kinds of glass, so most of their efforts failed.
There are some examples that show glass can be a part of the solution.

However, glass has become one of the most important materials for our lives today.

There are a few examples that show how glass bottles can help solve the problem.
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In fact, people may not know how many kinds of glass there are in the world.
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People have been able to create and use glass for a long time for the
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For these two reasons, glass has been used for thousands of years.
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77 It is easier to find the chemical element for the lithium-ion batteries than the one for
the new product.

1 If the product becomes common and more people use them, the prices of electric
cars will be lower.

) The features of glass did not help the engineers think of the idea of using glass for
batteries.

I The lithium-ion batteries can be used more safely than the new product because the

chemical elements for them are cheaper.
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77 We don't know when glass started to be used but we know how people learned to
make it.

1 We can keep comfortable temperatures because windows don't allow the air and
light to come in.

7 Glass survived gravity acceleration and big changes in temperatures during the
space travel in the 1960s.

I People started to use reading stones before glass containers were common among
rich people.

Z  After reading stones became common in Europe, eyeglasses were invented in the
thirteenth century.

71 Thanks to information technology, telescopes were invented to look at the space in
the seventeenth century.

* By saving energy, we will be able to create better glass windows used for buildings
and houses.

2 Nobody has tried to discover how to create new things with the ideas they have

already known.
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