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Ken, a student from Tokyo, is studving at Central High School in the US. He is working

with his classmates, Sarah and Alex, on a group project about space for their science class. Their

teacher, Mr. Mount, usually helps students with projects. Now the students are talking about their

project in the science room.

Sarah:

Ken:
Alex:
Ken:

Sarah:

Alex:
Ken:

Alex:
Ken:

Sarah:

Alex:

Sarah:

Alex:

Sarah:

Ken:

Sarah:

Ken:

Sarah:

Ken:

We've chosen the moon as the topic for our science project, and we need to *display
it in the science room in two weeks. Have you thought about a plan for us, Ken?

Yes, of course! It's my first project here, and I said I wanted to lead our team.

What is your plan?

Well, we always see the front of the moon and can never see its back from the
earth.

I know. The front side of the moon always faces us, so we can’t see the back side.

Wow, I didn't know that.

Also, many Japanese people think the dark shapes on the front side of the moon
look like a rabbit making mochi. However, from the earth, we can never see how the
back side looks. So, let's show both sides of the moon.

Oh, very interesting.

Thanks. Why don’'t we make a *model of the moon?

That’s a great idea, Ken. How about displaying it with the *globe we have in this
science room? This way, people can not only see the back of the moon but also
compare the size of the moon to the size of the earth. Finally, we can create a poster
to show our research about the moon.

| That's a great plan. If the earth is the size of our globe, how big will the moon
model be?

The *diameter of the earth is about four *times that of the moon.

Sarah, you know a lot about the moon! Then, how can we make a moon model?
.

Why don’t we use the 3D *printer in the computer room? Mr. Mount says students
can use it when it's necessary.

What is that?

Well, 3D means *three-dimensional. A *regular printer prints *flat pictures or *texts
on paper. A 3D printer adds *depth and creates *objects that you can hold. It's a
machine that can make various kinds of things including toys, tools, and even food.

Really? Can a printer make those kinds of things?

Yes. It's really amazing. Some people even use 3D printers to create buildings.

Wow, that’s really cooll Can we talk to Mr. Mount in the computer room now?



Alex: Sure. Let’s go!
Sarah: Wait, we need to check the size of the globe before that.

After checking the size of the globe in the science room, they go to the computer room to talk
with Mr. Mount. He lets them use the 3D printer. Then, the students start to look for a website
that provides *datafiles for 3D moon models.

Alex: What do you think about this one? Here is a photo of the 3D moon model with a
datafile we can print. It has lots of *craters on it.
Ken: Wow, it has many different craters on it and actually looks like the real moon. Let’s

use it for our project!

Sarah: Wait! I think there might be a problem when we print it out.

Alex: What kind of problem?

Sarah: The moon model is round, so it might move easily while we are printing it out. It
can even fall from the printer. .

Alex: Oh, I didn't think about that. What should we do?

Ken: How about *cutting the *bottom off a little? If its bottom is flat, it won't move
easily.

Sarah: Flat bottom? I don't like it. It should be a perfect ball shape.

Ken: I see, but if the model has a perfect ball shape, it could move easily when we try to

display it, too. However, with a small flat bottom, the moon model will stay. And it

will still look like the moon.

Sarah: Great point, Ken. We're not actually going to cut the bottom off. We just need to
print a model which has a flat bottom, right?

Ken: That’s right.

Sarah: Let’s look for a good model on the Internet. Let’s see... I've found the right model

for us! Look at this. It looks exactly like the moon, but its bottom is flat.

Alex: Great! It looks like the moon with many craters on it. .

Ken: I agree. Mr. Mount, can we use this datafile for the 3D printer?

Myr. Mount: Yes. You can prepare to print it. Now, how big do you want it to be?

Sarah: The diameter of the globe is 24 centimeters, so the diameter of this moon model
should be about centimeters. People can compare the sizes of the earth
and the moon by looking at the globe and our moon model.

Myr. Mount: Sounds great. I'll help you prepare the datafile for the 3D printer. Well, the

diameter of the flat bottom circle will be 2 centimeters. Is that OK?

Ken: Yes, it is. Thank you, Mr. Mount.

Alex: How long will it take to print the model?

Myr. Mount: , 50 you can stay here until it’s finished.
Alex: I see. Thank you, Mr. Mount.



The printer starts to print the moon model, and the students wait for several hours.

Myr. Mount: Look! The 3D printer has finished ) your model.

Alex: Wow, this is really nicel The 3D printer has created the craters. It's amazing!
Sarah: I love it.
Ken: It looks amazing. Im [@Dto /@ our /@ by /@ see /B very /(® moon model /

5
(D excited / ® made ] the 3D printer.
Sarah, Ken, and Alex: Thank you, Mr. Mount.

Myr. Mount: You're welcome.

Ken: This project is going to be great! Now let’'s work on the poster!
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displaying how Japanese people see a rabbit on the moon
showing the back side of the moon by using a moon model

comparing the size of the moon to the size of the earth
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creating a poster to show information about the moon
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A It's perfect for our project

B It will take about four or five hours

C We should do something about it

D I think itll be hard to make it with paper

2-a 2-b 2 2-d

7 B C A D
1 B D A C
7 A C B D
I D C B A
#* A B D C
h D C A B

(3] RXOWEDDE LT, DRI AD RS WY BT R, KOT~TOwh b
_Oﬁg&o

N
w

12
24

H 3 A



(f 4) (4>your model & H 5D, TNEELOSRLKE L TROBEYLDIDIE, ROHBTIEER

o
7 1
v I

(B4 5) (S)I’m [Dto /@ our /@by /@ see /B very / 6 moon model / (D excited /
made ] the 3D printer. I22WT, RKRLOFHENIZED XIH12 [ ] NOHEE - 5B %
ELCERPZEE, | ] NT3EB L 7EBICS 2GR - FOMAGbEE L
TELWbD%E, ROT~HDOHNEH—DEN,

w
B
m
~
B
m

N

CHCHCAHCHCNGC)
SHCHCHCHON®

S8 H 3| A

(6) RKRLOWNBEELEE->TVWLLD%, IROT ~HDHHNL—28~,

N

Ken didn't want to be the leader of the project for the science class.

People can sometimes see the back side of the moon from the earth.

Alex, Ken, and Sarah created both a moon model and an earth model for their project.
3D printers can create not only toys and tools but also buildings and food.

Alex, Ken, and Sarah found their model by checking books in the science room.

§ 4 H 3 A

Alex, Ken, and Sarah created a moon model without any help from Mr. Mount.
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People have always wished they could see future events before they happen. They have also
wished to be able to decide future events. Of these two wishes, the first one has come true in some
ways. One such example is forecasting the weather for the near future. “Fore” means “before,” and

‘

“cast” means “*cause something to appear,” so “to forecast” means to cause future events to appear
before they actually happen. The weather forecast tells you early in the morning what the weather
will be like.

If there were no weather forecast, you could talk to people living in your town for a long time.
They could *predict what the weather might be like from their experience. You can also watch
animals or the sky carefully. Some people say rain is coming if a cat washes its face. Others say
the coming day’s weather is bad if the morning sky is red. But now, people can check the weather
forecast and prepare for the day and the next day. You can trust the weather forecast more than a
cat or the color of the morning sky.

When did Japan start weather forecasting? During the Meiji Period, the government introduced
science and technology from abroad and started weather forecasting. The first weather forecast

for the whole country was, “*Variable winds, *changeable, some rain.” Now the weather forecast is
made for almost every town and city in Japan, and it also tells us the high and low , the
direction, and the *chance of .

The modern weather forecasting started in the nineteenth century in Europe and America.
Some people wanted to know what the wind and rain would be like at sea for the safety of their
ships. Others needed to know the weather to decide when to start working or traveling. Local
weather reports from towns and cities were collected. Researchers carefully studied the reports and
they were finally able to start weather forecasting for the whole country. Today, the wind and rain
are *observed, and the air temperature is recorded. Clouds in the sky are also observed from the
ground and from space. By using these *data, researchers can make weather forecasts.

In Japan today, the *Japan Meteorological Agency (JMA) collects weather data and the
computers *process them for weather forecasting. Now the weather forecast is more *accurate than
before. [Table 1] shows how accurate JMA local weather forecasts for rain or snow are. It shows
that weather is easier to forecast in spring and fall. Also, the local weather forecasts for Hokkaido
and Okinawa are not as accurate as in other areas. In [Table 1] , the number in Hokkaido in winter
is the lowest. Weather forecasting there is difficult because the area is large and snow can fall only
in some parts. Weather forecasting in Okinawa is also difficult because it has many islands in the
ocean. For this reason, Okinawa has the lowest number in spring and fall. *On average, however,
the weather forecasts in [Table 1] are 83 % accurate. That is excellent.

The weather forecast tells us what the weather will be like, but can we change the weather from
sunny to rainy? “In some cases, it's possible,” is the answer. Researchers have tried to create rain

by sending special gases into clouds. Some of such experiments were successful. However, without



rain clouds, you cannot create rain. Science and technology have developed, but humans still do not

have power over nature.

[Table 1]

[REKDEE] OFRBE (BYFE) OFIFEE  &6r: (%
worwx | =m | Jh | Tl | aom | o)
TEE [ Al 79 80 80 [ D]
=i 81 83 79 83 79
RIS 84 85 77 85 90
=5 85 [ B ] 80 [ C 1] 86
LBz 83 86 79 84 85
) 84 87 80 86 83
hE 84 87 80 [ C 1 83
e 84 [ B ] 81 86 84
FUNALES 84 [ B ] 81 [ C 1] 81
MR 85 [ B ] 81 86 88
i [ A ] 78 78 77 78
2ETH 83 85 79 84 82
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X Weather forecasts [ @ decide / @) for rain / @3 help / @ or / &) take an umbrella / (6) what to /
)
(D) when to / you ] wear. The JMA makes weather forecasts not only for one day, but also for

one week, temperature forecasts for the next two weeks, and so on. They are useful in various
situations. For example, managers of supermarkets may need to plan what to and how much to
*stock for their shops. They can check the weather forecast and make a decision. If they order the
right kind of products and stock enough of them, they will not miss the *opportunities to sell them,
and the customers can buy things they need.

The drink or food you want depends on the temperature outside. According to one report,
people want hot drinks when the temperature is below 15°C. But when the temperature is above
20C, cold drinks and ice cream become popular. Shop managers check the weather forecast and
prepare for their customers. If they prepare the right kind and amount of products, more people are
happy and food loss could be reduced.

Weather forecasts suggest the best time to *replace *vending machine drinks when the
temperature changes. For example, shop managers start to reduce the number of cold drinks in
their vending machines and increase hot drinks when it is getting cold. But when is the best time?

Weather forecasts can help them. Look at [Graph 1]. It shows how many cold or hot coffee drinks
people bought from a group of vending machines. When it is getting , people start to

buy more drinks and stop buying ones. If shop managers decide to replace

the drinks after the temperature drops, that may be too late. In the case of vending machines
in [Graph 1], they started to replace the drinks before the temperature dropped thanks to the
weather forecasts. (5)[Graph 2] shows what happened when they started replacing drinks after the

temperature dropped.

In any case, seeing the future is a dream for humans. Weather forecasting is making that dream



a reality. It will continue to develop and become more useful for humans.

[Graph 1]

[Graph 2]
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A B C D
7 78 38 87 71
1 33 71 77 82
7 78 71 77 33
I 83 88 77 71
#* 78 87 38 38
B 83 87 38 82
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([ 5) . [Graph 2] shows what happened when they started replacing drinks after the temperature
)
dropped. £ H 5D, ZOXLONEZRD L HIZHBTLE ( 5a ), ( 5b ) kD
WY BHFEOMAGOEEZ TOT ~HDH I 5H—2D58N,

In the case of vending machines in [Graph 2], shop managers started to put in more
hot drinks and remove cold ones after the temperature dropped. But it was too ( 5-a ).
The customers couldn’'t find enough hot drinks and went away. The shop managers

( 5-b ) some opportunities to sell drinks.

5-a 5b
7 late lost
1 early got
7 much lost
T late added
7 early added
5h much got

(6] AXOHNEELELES>TVAEHDE, IROT ~HDHHE—28~<,

7 Cats often start to wash their faces early in the morning if they find the sky is red.

1 During the Meiji Period, people came to Japan from abroad to learn about weather
forecasting.

7 The world’s first modern weather forecasting started in Japan in the nineteenth
century.

I Modern weather forecasting started because shop managers wanted weather
information to prepare for their customers.

Z  Today’s scientists know how to create rain when there are enough rain clouds in the
sky.

71 Most people want hot drinks both on a hot day and a cold day.
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Ryoko and Shota are students at Bunji High School in Tokyo. They are members of the
science club. Omne Saturday in December, they visit a mountain in Tokyo. Mr. Miyake is their

science teacher. They invite Hugh and Jessica, students from Australia, to their *fieldwork.

Ryoko: We visit this mountain in December before Christmas every year. This fieldwork
is our favorite activity.

Hugh: Really?

Shota: That'’s right. There are many species of plants and animals in this mountain. It *is
worth visiting.

Myr. Miyake: Let’s start our fieldwork. It's already 1:30 p.m. First, let's walk around here, the
*foot of the mountain, and look for many species of *ferns. Don't forget to take notes

and photos of them.

Hugh: OK. We also have ferns in bushes in Australia.
Shota: What is a “bush”?
Hugh: In Australia, “bush” means a wild land with many trees. Many of the trees in

bushes in Australia are shorter and wilder than those in this area. In bushes, there
are *a wide variety of plants.

Jessica:

Myr. Miyake: That's true. Both countries have a lot of unique species, such as *kangaroos in
Australia and Japanese monkeys in Japan. By the way, when you look for ferns, you

need to look at the shapes of fern leaves carefully. Each species of fern has its own

feature.
Ryoko: I like these ferns. They have smaller leaves than others.
Jessica: OK. T've found some different ones.

Mr. Miyake: How many different species of ferns have you found?

Shota: We have already found four species, and took notes and photos of them.

Myr. Miyake: All right. We need to start climbing now. We cannot be late for (2>our special event

today.
Jessica: What? Our special event? I thought we would just *observe plants in this area.
Ryoko: We have something else at the end of our fieldwork today.
Shota: It's a secret. You will see later.

Hugh and Jessica: We are looking forward to the special event.

After walking around the foot of the mountain for an hour, they climb the mountain for 30
minutes. Then, they take a break at about 3:00 p.m. After taking a break for 30 minutes, they
continue to climb the mountain for one hour. Finally, they arrive at a temple. There are some
butldings and a garden. It is 4:30 p.m.



Hugh: Is this temple our goal today? It's already dark, and the temple’s buildings are

closed. Why are there so many people around here?

Ryoko: We did not come here to visit this temple.

Jessica: Special animals? I don't see any animals now.

Shota: They will appear soon.

After it gets dark, they are in the temple’s garden with some tall trees.

Shota: Have you ever joined wild animal watching tours?

Hugh: No, I haven’t. But there are several old trees in my grandparents’ garden. I like
watching *sugar gliders there at night. They are *gliding animals.

Ryoko: Sugar gliders? I haven't heard of them. I'd like to know more about (B)gliding animals.

Hugh: Mr. Miyake, do sugar gliders live in Japan?

Myr. Miyake: No. 4)Actually, [ @ cannot / @ sugar gliders / ® found / @ country / &) be /
® in / @ wild / my ] . Most of them live in Australia. But another kind of
gliding animals live in Japan.

Hugh: Ohl!

Myr. Miyake: They are flying squirrels. We call them musasabi in Japanese.

Jessica: Oh, I got it! Today's special event is to watch musasab: here. Am I right?

Mr. Miyake: Yes, youre right. They are called “flying” squirrels, but they actually cannot fly.
Flying squirrels have *skin that stretches between their front and back legs. They
use their skin like a *parachute. They *glide for over twenty meters at thirty to
forty kilometers *per hour. Their long *tail also provides *stability when they glide.

Jessica: What's the difference between flying and gliding?

Mr. Miyake: Birds use their wings to fly. Flying squirrels use their skin to glide.

Jessica: Oh! Flying squirrels do not have wings to fly, but they have skin. Interesting!

Myr. Miyake: They are unique animals in Japan. They are a little bigger than sugar gliders.

However, both of them are active at night. Their big eyes help them see better in

the *dark.
Hugh: I understand.
Shota: Now, let’s find musasabi. They are going to glide from their *nests. Some of them

make nests in the holes on the trees. Others make nests under the roofs of the

buildings.
Jessica: They are very smart.
Ryoko: Yes, they are. They use both natural and *artificial settings for their nests. When

they are hungry, they start to *search for food in the night.
Mr. Miyake: Jessica, can you see the hole on the tall tree?

Jessica: Yes, I see the hole. How about you, Hugh?



Hugh:
Mr. Miyake: Now we are ready to find flying squirrels.

Me, too.

They wait for flying squirrels for 15 minutes. It is around 5:30 p.m.
Jessica: I hear some strange sounds.
Myr. Miyake: Yes. They are coming from the flying squirrels. These sounds are the *signals to

show that they will soon begin to glide.

Hugh: Look! The flying squirrel is coming out of the hole! Now it jumped!

Jessica: Wow! It looks so big! It's beautiful!

Hugh: It all happened so quickly!

Jessica: Mr. Miyake, thank you for showing us such a cute animal. We are so moved.

Mr. Miyake: Tm glad you enjoyed it.

After moving to a different place in the temple’s garden, they are able to watch another flying
squirrvel. It glides from under the roofs of the temple building. All the members are tired but feel

happy. They walk down the mountain and arrive at the train station.

Mr. Miyake: Tl give you homework. Write a report about today’s fieldwork.
All the students: All right.

Hugh: Now I want to know how flying squirrels can glide by spreading their skin.
Mr. Miyake: You can do more research by reading animal books or magazines.
Hugh: I will search on the Internet, too.

Myr. Miyake: That's a good idea. See you on Monday at the meeting.
All the students: Thank you very much for guiding us, Mr. Miyake.
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A They are called sugar gliders because they love eating sweet fruits or plants.
B This mountain must be nice because you come here every year.
C I think both Australia and Japan are rich in nature.
D We are here to watch special animals living around this temple.
l-a 1-b I-c 1-d

7 A C D B

1 B A D C

7 B C D A

I C B A D

#* C D B A

) D A B C

(2] (2>our special event & & % %%, TOEMAKNLEHAEOHHE LT, &DEULE D DITRKRD
I BT END,

77 The science club members have a meeting about mountain ferns on Monday at school.

4 The science club members write reports about their fieldwork on Saturday at home.

7 The science club members have fieldwork in Australia to see sugar gliders in a forest.

I The science club members watch flying squirrels in the mountain during their
fieldwork.
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During their fieldwork, Mr. Miyake and the science club members talked about two

species of gliding animals. They are sugar gliders and flying squirrels.

Both of the animals are . Flying squirrels can glide thanks to ,
and they can glide at per hour.

1 2 3
7 active all day their parachutes 40-50 kilometers
1 active all day their wings 20-30 kilometers
v active in the morning their skin 40-50 kilometers
I active in the morning their parachutes 30-40 kilometers
7 active at night their wings 20-30 kilometers
i} active at night their skin 30-40 kilometers
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At the meeting, Ryoko talked about their fieldwork and showed some pictures. The

science club members started their fieldwork at about 1:30 p.m., and it took
including a break to reach the temple. At the beginning, they searched for ferns. The

important thing was when they were looking at ferns.

Then, Ryoko talked about flying squirrels. Ryoko said they were so smart that they could
use when they made their nests. Hugh and Jessica really enjoyed watching flying
squirrels. I became interested in flying squirrels. After listening to her presentation,

I wanted to join in this fieldwork next year.

1 2 3
7 1 hour to walk around only natural settings
1 1.5 hours to take notes only artificial settings
v 3 hours to look at the shape of each leaf | both natural and artificial settings
I 1 hour to take notes only artificial settings
7 1.5 hours to look at the shape of each leaf only natural settings
5h 3 hours to walk around both natural and artificial settings

(f16) AXLONBEE-STVELLDDHMAEDLER, TOT~HDHH)5H—2%EN,

(A) In a bush in Australia, there are shorter and wilder trees than those in the mountain
the students visited.

(B) The science club members found four species of ferns at the temple’s garden.

(C) Hugh and Jessica wanted to visit the temple in the mountain as tourists.

(D) Jessica likes watching sugar gliders living in her grandparents’ garden.

(E) Both sugar gliders and flying squirrels can see better in the dark with their big

eyes.

(F) Flying squirrels make strange sounds while they are gliding.

N
>

1
4 (D) ,(E) # (D), (F)



(M7) daizdifieldwork [ICHA T 5 E L6 ECTRIZAELZWVHLIZOWT 20 BRI E 40
PADORFETE T, 72721, RLITHTL 5% ferns, sugar gliders, flying squirrels (22W T
FEIZNWIE, FFOTF—<ERALZOULEDEBREDTELZE, 2B, To (#)
DEHZ, T 1T ] EFFEBICED R, FMiEIE 1GEE R %,

(1) I'm a student . My mother said to
me ,° Are you busy 7 I said ,“ Yes I
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