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One hot summer day Zack, Ryuji, and Nami are talking in Nami's home. Ryuji and Nami

are Japanese high school students. ~ Zack is a student from Canada. They begin to talk about

the green *leaves that cover the windows in her living room.

Zack:
Ryuji:

Nami:

Ryuji:

Zack:

Nami:

Rywji:
Zack:
Ryuwji:
Zack:

Nami:

I like the view from the windows. Those leaves are beautiful.
That’s good, right?
Thanks. Did you find another good point about them?

Thanks to them, this room doesn’t get a lot of light from the sun. It’s not too hot

here.

Do you know how the leaves keep the room cool?

Yes, | want to show you how. Let’s open the windows and touch the leaves.
| (D-a

They are not hot. Why not?

Maybe water *evaporates from the leaves.

We don’t find water anywhere. How do you know?

OK, I will show you. Cover the leaves with a plastic bag.

15 minutes later, they look at the bag which covers a few leaves.

Ryuji:

Nami:

Ryuji:
Zack:

Nami:

Zack:

Nami:

Zack:
Ryuji:

Zack:

Nami:

Zack:

Nami:

Zack:

Ryuji:

There is some water inside.
(2)
The water goes out of the holes into the air.
How many holes are there in one leaf?
There are about 10,000 holes in 1em? of it.
That’s a lot. There are probably many things I don’t know. 1’d like to know more

about the plant. Is this bitter melon?

That’s right. It is called goya in Japanese.
Tell me more about bitter melons called goya.
OK, look at the flowers. They have two kinds of flowers. What’s the difference

between them?

I’m not sure.

Look at the thick part just under this flower. What does it look like?
A baby bitter melon.

Yes, the ones with little bitter melons are *female flowers.

Good to know. Thanks, but I have a question. You know, many plants have only

one kind of flower. Why does the goya plant have two kinds of flowers?

It needs to have more types of its *offspring.
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Nami:

Zack:
Nami:
Zack:
Nami:

Ryuji:

Zack:

Nami:

Zack:

Ryuji:

Nami:

Right, a goya flower needs *pollen from different goya plants. If living things

bring the pollen to the flowers, it will have different kinds of offspring.

Why does it need to have different kinds of offspring?

If a disease spreads, some will get sick, but others won’t.

It will have more chances to survive in difficult environments, right?
Yes, plants are trying to prepare to survive in the natural world.

Look at the flowers more carefully. Which do you find more, the *male flowers or

the female, Zack?

More male flowers.

Yes, and that shows this goya plant is still young. It is growing its leaves. We see the

opening of the female flowers later. They need to wait until it can grow - (30a
to produce more vegetables.

Hey, take a look at the one behind this goya plant. That one has bigger flowers,

different shape of leaves, and a small vegetable like a ball. What is that?

It looks like a *pumpkin to me. Why has it grown among these goya plants?
(1)-b I’ll ask my dad to explain the reason. He knows a lot about plants.

The three students are in Nami's garden. They see some plastic cards on the ground.

The plants’ names are written on them. A small pumpkin is growing among the goya plants.

Nami's father, Takeo, has come out and begun to talk to them about plants.

Nami:

Takeo:

Ryuji:

Takeo:

Rywji:

Takeo:

Ryuji:

Takeo:

Zack:

Takeo:

Nami:

Takeo:

Nami:

Takeo:

Dad, did you know there was a pumpkin growing among the goyas?
Yes. May I ask you a few questions about it?

Sure.

OK, do you think Japanese farmers grow tomatoes from seeds?
No, they don’t do that anymore.

What do they use instead?

*Seedlings.

Why did they stop growing tomatoes from their seeds?

It took a long time to grow them.

Yes, that’s true.

Dad, I remember we bought seedlings of goya, not seeds.

Right, but you didn’t know they were made of not only goya plants but also

pumpkins. The pumpkins were added to the lower part of these goya plants. They

were *grafted seedlings.

All the grafted seedlings are made in the same way, right? Why was there a

pumpkin among the goya plants?

Actually, when a grafted seedling of goya is sold, its pumpkin’s *buds are usually

taken away. I guess this time they were still left there. These things sometimes

happen.



Nami: 1 [ finally understand.

(4)
Zack:  Justa minute. [’m not sure how the two plants can become one.

Ryuji:  That’s a good question. It is possible to join two plants into one if they are in the
same *family.

Zack:  Now I understand. It is fun to learn something new.

Takeo: 1'm glad to hear that. One more question. Why is it necessary to add the pumpkin
plant to the goya plant?

Zack: 1t grows faster, right?

Takeo: Yes. Anything else?

Ryuji: I hear the *roots of goya are not good for growing in the same place every year, but
the pumpkins’ roots are different.

Takeo: How different?

Ryuji:  Growing goya plants in the same place every year increases chances of *damage from
*pests. | (5)

Takeo: Well done. The pumpkins’ roots are stronger. Humans have used grafted seedlings
like this for over 2,000 years.

Zack: 2,000 years?

Takeo: 1'm sure it will be useful for a lot of people in the future.

Nami: Dad, our science teacher said the number of people would be about 10 billion around
the world in 2050.

Ryuji:  We should find more ways to produce a lot of food for these people, before it’s too
late.

Zack: Ifweneed| (3)-b  |plants, how about introducing *GM crops?

Nami: 1 have never heard of them before. What are those?

Zack:  Scientists have changed the plants with new technology. There are many good
points about GM crops.

Nami:  Tell us about them.

Zack:  GM potatoes keep pests away.

Nami:  Sounds good, but how can they do that?

Zack:  They have something bad to pests.

Nami:  What is it?

Zack:  Scientists have discovered something *toxic to pests in the *soil and have used it to
change the type of potatoes.

Nami:  Oh, I don’t think that’s a good way. It never happens in the natural world.

Zack:  Of course not, but they always taste better, grow (3)-=c , and are kept fresh for
a longer period of time.

Takeo: People say about 270 million people in developing countries can be saved by GM
Crops.

Rywji:  They are so strong that farmers can grow them in difficult environments such as dry

land and poor soil.




Zack:  GM crops are not influenced at all by *herbicides farmers have used in their fields.

Nami:  I'm afraid they can change the natural environment.

Zack:  You have a point. [ think )[ (D the food problem (@) solve (3)is () best (5) producing
® ways (@ the ® to ©® GM crops of @ one ], but we should decide how to use
them under good rules.

Takeo: 1 understand what you said, but at the same time, we have another problem to solve.
What will happen if one of them has a new disease?

Ryuji:  Something dangerous will happen if we grow only one GM crop.

Zack:  We should grow more kinds of GM crops, right?

Nami: (7)a

Zack:
Rwji: | (Tre ]
Nami:

Takeo: Nami, don’t give up. We still have some hope for our future. 1 just found
surprising news on the Internet yesterday.

Nami: What was the news about?

Takeo: Japanese scientists created a grafted seedling with different families for the first time.

Zack:  Sounds great. What kind of grafted seedlings?

Takeo: They have joined a tomato, a *tobacco-plant, and a *chrysanthemum into one grafted
seedling.

Zack:  Three kinds of plants become one, right?

Takeo: Yes, the chrysanthemum and the tomato are from different families, but the tobacco-
plant can work like a bridge between them. The chrysanthemum can be used in the

(3-d  |part.

Ryuji:  Wow! That’s new to me. Chrysanthemum’s roots are so strong that farmers can
grow them in more places.

Zack: (1)c

Takeo: Yes, but we have more things to do. That grafted seedling hasn’t produced many
tomatoes yet.

Ryuji: (1)-d

Takeo: However, the scientists have created more than 30 grafted seedlings with seven kinds
of tobacco-plants.

Zack:  Hmm.... Each of the technologies has its own good and bad points.

Ryuji: ~ We need to take one step at a time.

Nami:  Well, let’s study after lunch. Those green goyas look so delicious that I want to
cook them together with tofu, eggs, pork and other vegetables.

Zack:  That makes me hungry, too.

Takeo: Why don’t you try to eat them, Zack?

Zack:  Sure, I’d love to.

Nami: OK. Let's pick some.
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A That's too bad.

B Ihave no idea.

C That's great.

D How do they feel?

(1)-a | (b | | (e | (1)-d
7 B A C D
A B C D A
K2 C A D B
I C B A D
F D B C A
V] D C A B
(2] AXoFAIED LIS, (2) JIcHFEEANLLEE, ROLEDL

DX, ROPTIEEND,

A few small holes are like open windows for the water to evaporate to the sky.
The water runs so fast in many small holes in the leaves that people can't see it.

There are many small holes in the leaves people can't see with their own eyes.

H 3N

The leaves have few small holes to keep cool with the water evaporating from them.
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A bigger B stronger C faster D lower
(3qa | 3| | B3| | (3 |

Pid A B C D

4 A C D B

) B A D C
kl B D C A

x C A B D

B C D B A

(4] |, Lfinally understand. & & % 7%, Z® & & Nami 2B L TV B ANEL LT
ROMY 2B DIE, KOPTIEERD,

Grafted seedlings of goya have their own ways to produce their seeds.
Grafted seedlings of goya are not sold in the same condition in some cases.

Grafted seedlings of goya need more than two kinds of plants when they grow.

H 3 A N

Grafted seedlings of goya are not grown at all in the different conditions.

(M5) AXoOWNIZED L9112, (5) WCHEFBE2» ANLE X, RLEY L
DX, ROPTIEEND,

They can discover which goya plants are produced.
They can easily guess why goya plants grow.

They count how many goya plants are produced.

H J A Y

They remember where goya plants grow.
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A Then we can grow more vegetables with grafted seedlings instead.

B Idon't know what to do with the food problem anymore.

C Well, I'm afraid the natural environment will be more damaged.

D Well, you have brought us back to the same problem.

(7)-a [ b | [ (7)c ] (7)-d
F B C A D
1 B D A C
7 C A D B
T C D B A
* D A C B
73 D C B A
= g =
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(D There is only one strong point about the green leaves covering the windows in
Nami's house.

(2 If there are fewer male flowers, some plants like goya can survive in difficult
environments.

(3 The female flowers of the goya plant bloom earlier than the male ones to produce
more offspring.

@) Nami understands why the pumpkin is growing among the goya plants before
Takeo tells her about it.

(5) Zack says that it is easy to grow GM crops but it is hard for them to survive in any
place.

(6) Nami is worried that there will be some environmental problems because of GM
Crops.

(@ Ryuji has never heard about the new grafted seedling before Takeo tells him about
it.

Zack has realized that both grafted seedlings and GM crops have some problems

to solve.
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How do you solve the food problem for people in need?
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My name is Rei, and I am a high school student at Nishiki High School. I would like to

tell you a little about myself. I like Math and Science. 1 am at this school because I can

study many different science subjects. I like thinking about every small thing carefully. 1
decided to choose a topic for *Themed Research. | I had the confidence to do it all by
myself.

In Themed Research, all the students choose one topic they are interested in and spend one
year for their study. I began studying *solar power generation efficiency. Nishiki High
School has produced solar power since 2000 and has collected *solar radiation efficiency data,
so I became interested in collecting new data and *looking into it. I planned to take the data
every day during lunch time. Right after the fourth period finished, I went up to the *rooftop,
checked the number the solar power *machine showed, and wrote it down. I also checked the
weather and the temperature of the day. 1 enjoyed this lunch time activity very much because
I could do it by myself.

I continued going up and collecting data for a year, and finally I wrote a Themed Research
report and made a presentation in class. I thought my study was a success, and 1 was very
glad about it. However, one of the science teachers said, “I am very *impressed that you have
done this great study all by yourself, but you don’t have enough data because there are
*missing data on holidays.” I asked myself, “Holidays?” The teacher added, * (2)Y0u need

one more step, and you can jump over the fence.” [ didn’t know what she was talking about.

She continued, “You’ll have to find ways of getting the perfect data.” 1 was shocked to find
that my study was not perfect. 1 felt (8)=a and I could not think of anything. That
was my first year at high school.

When I became a second year student at high school, I chose the same topic for my Themed
Research. I had to find the ways to solve the problem (3)-b from the last year, but I
had no idea how to solve it. Days were just passing. One day in our science class, the
teacher said to us, “There will be a summer program held in the U.S. You can visit several
universities and *laboratories. You can see the world’s top studies there.” At first I was not
at all interested in going to the U.S. But suddenly I became interested in it because I learned
we could visit *California Institute of Technology (Caltech) and *Jet Propulsion Laboratory
(JPL). I read a comic book which showed students of Caltech and studies done at the
university. In Caltech, students can study the latest *space engineering, and I always
*dreamed of going there someday. I also knew the latest rocket would be built at JPL. 1read a
story in a magazine a few days ago. (4)[ (D what @ the 3 like @ was (5 space engineering
®1 @ to latest (9) really wanted see ] and how the rocket would be built, so I

decided to join the program.

I was (3)-c to take the first step in the university I dreamed of. The first thing I
saw was blackboards put outside. Why were there blackboards outside? You may wonder
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what I am talking about.  Actually, there were a lot of blackboards all around Caltech. While
we were walking together around the university, we saw many people who were talking in front
of the blackboards. Some of them were writing numbers or drawing pictures on them. I was
wondering what these people were doing with the blackboards.

After we visited Caltech, we *moved on to JPL. We took a tour to look around the
laboratory, and we were surprised to find out that our tour guide graduated from Nishiki High
School. He came to the U.S. after he graduated from a Japanese university, and studied for a
*doctoral course in Caltech. He was now working at JPL as a researcher. During the tour, I
was surprised to see the (3)-d scene I saw in Caltech. People were talking in front of
blackboards. A lot of blackboards were in the laboratory, too!

One of the Nishiki students asked him, “Why are there a lot of blackboards in the university
and in the laboratory?” (5) He answered that those blackboards were there to share
their ideas and opinions. If they came up with new ideas, they could write or draw them on
the blackboards. Then other people could see them and add their opinions to them.
Sometimes they started talking in front of the blackboards. I was shocked that they were
sharing their ideas and talking about them with others. I was not going to talk about my idea
with other people. He continued to say that sharing was the biggest step for science study. |
was more shocked at the answer because I did not understand why sharing was needed for
science study. I was sure that I could do it alone. I did everything by myself for my Themed
Research. He said, “If you share your idea with someone, you can get more ideas, and then
your idea will become a better one. Great ideas in the past became real plans or projects
which have changed the world.” He said at the end that you could not do any study all by
yourself. After the tour, we went to the cafeteria to have lunch. At the cafeteria, many
people were eating lunch and talking in front of the blackboards. Some numbers or designs
were on them. I remembered that I always spent the lunch time by myself on the rooftop
collecting data. I realized my lunch time at high school was really different from theirs.

After I came back from the U.S., I often remembered those blackboards and the people
talking about their opinions and sharing them in front of the blackboards. One day I decided
to write my idea about the Themed Research and (B)the problem I had to solve on one of the
blackboards in the classroom. 1 did it, after everybody left the classroom. I did not know
*whether my classmates would get interested in my study, add some ideas to mine, or even
give some advice. The next day when I came into the classroom, two classmates were talking
about my idea in front of the blackboard. Soon after they saw me, they asked me about my
plan and the problem I had. They listened to me *much more carefully and said that they
wanted to help me. One of them said that he could make a computer program which can
collect data by itself, and he also said that we could solve the problem. The other student said
she could build a hard case to protect the new machine we would make. We started to write a
lot of new ideas on my old plan and had much time to talk about them. Until then, I did not
know it was really exciting to talk about the ideas or plans with other people. This is how my

second year Themed Research started, and this time three of us worked together. After two
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classmates joined in the study, it became a great success. And now [ understand what the

(7)

words of the researcher really mean.

(5£) Themed Research N7

solar power generation efficiency j(ﬁr)tgtaﬁ@ }J&f—

solar radiation efficiency data Kz RIHED 7 —

look into ~ ~% A9 % rooftop J& I
machine FEM impress J&E) S H 5
missing &) Z2 laboratory  fIFZEHT

California Institute of Technology (Caltech) 7'V 7 #+ V=7 T F} K&~
Jet Propulsion Laboratory (JPL) ¥ = v b HEAERFZERT

space engineering - H .5 dream of ~ ~%%5L%
moveonto ~ ~~BEj{T5 doctoral course TR
whether ~ ~22&9 9 much (X5 M2

(F 1) ] had the confidence to do it all by myself. £ & 2 7%, TONHEZRD L 9 (2
i%%ﬁk#ﬂi @wck@io&%m%Xhémﬁiw#
THRERDZ B AR TEbR T 5 ERT S 358 B2 &0,

I |:| [ could do all the research without any help.

To==

(M2 ., You need one more step, and you can jump over the fence. EHAHD, TOHEG

DERE LT, OBEYLRDDIZ, kOPTIEEND,

77 If you find out what a missing part is in your study, you can make a better
presentation.

4 If you have enough courage to jump over the fence, you can collect much more
data.

rJ With a little more effort, you will be able to make your Themed Research greater
than now.

I With one step at a time, you can keep collecting data to finish your Themed

Research.
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[ was glad because I also wanted to know the answer.
I was excited to find there were so many blackboards.

I was disappointed because I already knew the answer.

H 3 AN

I was sad I didn’t understand the words on the boards.
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She could not find a way of getting information ( ) ().

(7] . And now I understand what the words of the researcher really mean. & & % 77,
SO X )T Rei 2V ER L72HHE LTRDBEY 2D DIE, KOFTIEERD

7 After she collected the data for her first Themed Research, her study became a big

success.

1 After her classmates found something wrong in her research report, she got a
positive result.

rJ  After her classmates joined her, she realized working together meant a lot for
science study.

I After she visited Caltech and JPL that summer, she got the confidence to work all

by herself.
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(D Rei decided to collect solar radiation efficiency data because there was no
information about it.

(2)  Rei checked both the amount of solar power generation and the weather conditions
of the day, before the fifth class.

(3)  Rei was so shocked with her teacher's comment that she decided to change the
topic for the second year research.

(@) Rei decided to join the summer program in the U.S. because she wanted to find
the solution to collect the perfect data.

(5) Rei was very surprised to find that the tour guide came to the U.S. to work at JPL
after his doctoral course in a Japanese university.

(6) Rei was not happy about the researcher’s answer, but she quickly understood the
true meaning of his words.

(7 Rei remembered her lunch time on the rooftop at high school when she saw
people’s activity at JPL cafeteria.

(8 Rei had no idea whether her classmates would be interested in her research, but

actually, a few were.
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Dear Ms. Kato,

It has been two years since I came to the U.S. 1 have been studying space
engineering here at Caltech with a lot of classmates who came from many
different countries. We sometimes have difficulties in understanding each
other because we all have different cultures and different ( (1) ) of thinking.
We often talk about our ideas using numbers or pictures on ( (2) ) after
school just as I saw in Caltech and JPL that summer. Our original ideas have
become much ( 3 ) plans after we talk to each other. 1 still remember
when I went up to the rooftop and collected data by myself. [ also remember
what I did with my classmates when we were in the (  (4) ) grade of high
school. Those days taught me it is very exciting to work with other people.
Now I know doing things and thinking deeply by myself is one important step
for science, but at the same time, sharing things with others brings us a bigger

progress.

LT ORIIE, Rei VW HKAERRE, RBEiCWTCLTRO—HTDH 5,
(@ )~ @ ) ICALIRLEYLEEFB1EE2ZThThhAXFHL S E
HUTEZ RS,




