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Three high school students, Ken, Yui, Emma, and their science teacher, Mr. Sato, are

talking in the science room. Emma is a student from America.

Mpr. Sato:  Hi everyone, did you watch the program I told you about the other day?

Ken: Yes, I watched it last night. It was all about things like climate change and
pollution.

Yui: What did you think about it?

Ken: I thought the speakers on the program were just saying nice things.
| (1)-a | They know things won't change.

Emma: That's not true. I think we can make a difference if we try hard. I also watched

the program. It introduced “The Billion Oyster Project.” That is from my hometown,
New York, and shows there is a project that is actually doing something valuable.

Yui: Oh, what is it? Tell us more about it, Emma.

Emma:  OK. It's a project to recover the ocean around New York. The project started in
2014, and its goal is to bring back one billion oysters by 2035.

Ken: Wait, oysters? Why oysters?

Emma: They are actually called natural water cleaners. One adult oyster can clean about
190 *liters of water a day.

Yui: That's amazing. How does that work?

Mr. Sato:  T'm glad you learned something important from the program. You know, oysters
eat things in a different way. They open their *shells and pull in water. Inside, they
use very small hairs to catch *plankton and trash. They eat them and push out clean
water. Oysters can do this all day.

Yui: What hard workers!

Mpr. Sato:  So, if this project brings back *oyster reefs, the water becomes clearer. That means

light can reach the ocean floor again, and sea plants can grow better.

Ken: I can understand how things work, but a billion sounds like a dream.

Emma: I know, but they've already recovered over 100 million oysters and about 70,000n1
of reefs.

Ken: Do you think that's big?

Yui: That's pretty big!
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Really? T don't think so. ) Do you know how big the ocean is?

It's a small action if you think about the size of the ocean.

Yes, that's the point.

But there is still a meaning to this project. The best part is that students are doing
the work. The project began in schools. Students raise oysters in cages called ORSs
—Opyster Research Stations. They see how big the oysters grow, what percent of
them survive, and how clean the water is. It's science in action.

And they also recycle oyster shells from over 80 restaurants. The cleaned shells are
used to create new reefs. It's a *cycle—trash can be used as something that helps life
Srow.

They've been doing this for over 10 years and only achieved 10% of their goal. Is it
really making *progress? Do you think they can reach their goal?

I know. But, if you think too much about the goal, you will miss something
important. It's about learning, taking action, and recovering nature little by little.
Even small steps mean something. The most important thing is that students are part
of the project and learning how to take care of the environment.

I agree. I'm the kind of person who starts doing something first, and then thinks
about how to make it better. I don't worry too much about success at the beginning.

Sometimes the *process is more important than the progress.

Now I understand that they are also doing this for education. But, it's just one
example in New York.

I don't think so. The cycle of this project reminds me of the world science event
which I went to with my family last year. 1 saw something| (3)-a |there. Its
called “aquaponics.”

Aquaponics? Is it a kind of aquarium or something?

Yes, but it's not the same. Aquaponics is a closed cycle system which fish and
plants live together in. The fish live in a *tank, and their *waste becomes food for the
plants. The plants take it and clean the water. This keeps the environment good for
the fish.

As Yui said, that sounds like a small Billion Oyster Project. Living things clean
the water.

That's true. Also, it can save our natural resources.

It's a smart system. Aquaponics uses about 90% | (3)-b | water than traditional

farming. No *soil is needed, so it can work anywhere.



Ken: But if it works so well, why do you think it's not common now? Do you think more
cities or schools should be using it?

Mr. Sato:  That's a good point, Ken. One reason is that it still costs a lot. Setting up an
aquaponics system needs special tools, and it can be very expensive. Also, you need
to know both farming and fish care. So, not many people in Japan are using it yet.

Yui: But if it was shown at the world event, that means it is something new and has a lot

of chances for the future, right? ‘ (1)-b ‘ If we only think about

the problems, we'll never try anything.
Ken: I know, but I cannot stop thinking about negative sides. For example, even if we
save nature with aquaponics, there are always people who destroy nature by doing

things like cutting down trees.

Emma:  How do you know that, Ken? Have you had a bad experience about the environment
before?
Ken: Actually, yes. When I was an elementary school student, I liked visiting my

grandmother’s house. She often took me to a place called “Forest Garden” near her
house. This garden told us how forests, nature, and people all helped each other to
live together.

Emma: How exactly did they help each other?

Ken: In the garden, almost every plant had a part. Some trees made fruit, and others
provided *shade. There were flowers for bees, and *herbs that helped the soil.
Everything grew together like a small natural *community.

Emma: Wow, what a nice idea! There are people who are serious about the SDGs and

taking action here, too.

Ken: But that garden was lost because the city built a shopping mall there.
Emma: I'see... You went through something really sad.
M. Sato: Thank you for sharing your experience. | (1)-c | However, that

doesn’t mean we should give up. Let me tell you about something called

“agroforestry.”
Ken: Agro...forestry?
Yui: Oh, I have read about it once. The book says that people grow trees and *crops on

the same land.
Mr. Sato:  Yes. 1t's designed to copy natural *ecosystems. The trees provide shade, improve
the soil, and even help to keep water in the ground. Then, the crops grow healthier

and need fewer *chemicals.



Ken: At first, I thought the two ideas were different from each other. In forests, nature
is left alone, and *agriculture is about changing it. But in agroforestry, they work
together.

Yui: That's right, Ken! T also think it sounds really smart. So, agroforestry is creating
a kind of small ecosystem, right?

Mpr. Sato:  Exactly. As Ken says, it can take care of problems better than farms that grow just
one thing.

Ken: That's like Forest Garden in my grandmother’s town. I didn't know there were
people thinking about the balance of life in the same way.

Emma: You'e starting to get the idea, Ken. I can see your way of thinking is beginning to

change a little bit.

Ken: I agree. " I'm starting to see things from a different point of view.
Yui: Ken, I didn't think that you would say such a thing!
Ken: You gave me courage. Maybe it's important to take action as a team. We can do

something if we work together.

Emma:  All right, so if we want to start something at school, what can it be? We don't have
oyster reefs or a big forest.

Ken: How about trying to build a small aquaponics system at school? We need a fish

tank, some water *pipes, and a bed for plants, and then we can raise herbs or

vegetables.

Yui: Maybe we can use this science room and the garden club wants to help us with the
plants.

Ken: OK. Let's write down things we will need and check! Fish, plants, testing tools,

timers, and maybe a small *solar panel.

Mr. Sato:  I'm happy that you are trying to take action.

Yui: ‘ (1)-d ‘ We may just go our own way and things won't work

without you.
Emma: Our team will not do well without Ken.
Mr. Sato:  Well, this is getting exciting. Everyone, please remember this moment. This is

real learning, when knowledge turns into action, and action into change.
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Maybe some of the speakers of the TV program will agree with you.

But when you are with a team, you are not careful at all.

You should not remember what you experienced there.

7

1 Everything has good and bad sides.

7

I I can understand how you feel.

7 But they are not doing much.

7

*  The event will not work well because of its cost.
%7 We need someone like you.
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Ken wanted to ‘ ‘ .

say that the result of the project was so small that it would not reach the goal

ask Mr. Sato how big the ocean is because he really didn't know the answer
suggest that all the students in New York should join the project to reach the goal
tell them that he didn't understand the system of the project
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My Turning Point

Today, | talked about SDGs with some of my classmates and Mr. Sato.
Through the conversation, | started to look at things in a different way.

_____________________________________________

________________________

____________________________________________________________________

This is something | realized. | am looking forward to working on our own

aquaponics project with my classmates.
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77 The purpose of the oyster project in New York is to take the oysters there to another
place to save them.

1 Oysters clean the sea by eating plankton and pushing out trash they caught.

7 By joining the project in New York, the students will learn how to help the
restaurants there.

I Yui starts to do something without thinking too much about success first, and then
she tries to make it better.

7 Ken went to Forest Garden in his grandmother’s house when he was an elementary
school student and loved that garden.

77 Mr. Sato explained forests and agriculture were different, but later Ken realized
they can work together in Agroforestry.

* Thanks to Emma’s action, the group planned an aquaponics project at Forest
Garden.

27 The group accepted Ken'’s idea to do a group project and started to take action.
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There are a lot of expressions using “time.” At that time, one more time, save time, over
time. Time is always around us, so we believe we know about time. But, how much do we
know about time? We know time never stops and never turns back. We know it keeps going
on from the past to the future. However, can we explain what time is? How do we know that
time *exists? We can feel time, but we cannot touch or see it. This feature of time makes it
difficult to understand. In *Rome, there was a *philosopher who said, “If nobody asks me
(1)

think you know about time, but you actually don't know about it. At the same time, some

”

what time is like, I know what it is. However, Like him, you may

people have thought about time from different points of view for a long time. Let’s look back
at the early days of this discussion and see how people tried to explain “time.”

About 2400 years ago, there was a philosopher in *Greece who wondered what time and

*motion share for the first time. ‘ (2)-a ‘ For example, if we use a *candle,

we can notice that time is passing because the candle becomes shorter. He thought that time
does not exist without motion or changes. We can understand this idea from the motion of
things in the sky such as the sun, the moon, or stars. In the past, people looked at them to tell
the time. When the sun rose, they woke up, and a day started. When the sun went down, they

noticed that a day ended and went to bed. When the full moon appeared, they learned a month

passed. (D In those days, they cut a day into day and night and each period into twelve parts,

(3)

and decided how long one hour was. (2) But in summer, day was longer than it was in winter.
(3 By trying to learn that time passes in this way, they could know the best time to grow their
plants. (4 In Egypt, people used this idea and thought a new year started when the brightest

star, Sirius, rose in the east just before the day started. (5) However, it doesn't mean that they

knew how to count the time exactly. |So, one hour in winter was shorter than one in summer.

Therefore, one hour was different in each season.
“Time” people in Egypt used was not perfect because they decided the time by looking at
something they could see. However, in the late sixteenth century, a scientist in Italy helped to

solve this problem by looking at things from a *scientific point of view. This new point of

view opened the door for a lot of scientists to solve more problems. " So, how can we be
scientific? There are important things you need to follow. First, we need to understand what
*logical thinking is. It is about understanding how things connect. When we try to be
scientific, we should check that things go together. Also, we should support our ideas with

facts. By collecting them, more people will believe our idea is true. Moreover, we should



check that the results are the same in another *experiment done by other people. 5 By following

these steps, [ (D first are (2) things that (3) sometimes wrong (4 realize & at (6) we (D true

seemed]. This point of view helped us to discover a scientific law about a *swaying lamp
of a church. When the scientist in Italy saw it, he realized that even if the *distance from side
to side was different, the time of *a round trip was the same. It was always about two seconds
when a one-meter rope swayed. He tried this experiment many times at different distances, but
the result didn't change. This discovery helped people to create a clock that kept time at
*regular periods. As a result, more people started to believe in the importance of experiments
and logical thinking.

In the seventeenth century in England, another scientist showed people a new idea of time,
*absolute time. This is a *universal and unchanging *flow of time that exists without being
affected by anything. According to him, even if all the clocks that we use disappeared from
the world, time would still pass. His idea was very different from the idea of “time” that people
knew, but it may not be so strange because we use this idea in our daily life. For example,
when you check the time and your clock says eight o’clock in the morning, you may think that a

clock in your office or school far away also says eight o’clock in the morning without checking

those clocks yourself. ‘ (2)-b ‘ Nothing can escape from the time flow

that is like a line going on forever. It has no “beginning” or “end.” Of course, some disagreed
with his idea because they still believed that time can be affected by motion and changes. This
means time can't exist alone. However, a lot of people accepted the idea of absolute time
because it was necessary for the law explaining a *physical phenomenon which was already
believed.

More and more people believed in this idea, but a scientist born in Germany developed a
new idea in the early twentieth century by doing experiments only in his mind. One day, he
asked himself, “If someone and light moved at the speed of light in the same way, would light
stay still?” He could not imagine light staying still in the air. According to his idea, time
passes more slowly for very fast-moving things. Imagine we have two of the same clock, and
put one in a rocket and the other outside the rocket. The rocket with the clock is moving at a
high speed, and the other clock stays on the ground. Then the time of the clock in the moving
rocket runs more slowly than the clock on the ground. Even if you exchange the clocks, the

same thing happens, so time passes at different speeds, and it depends on the motion. Time is not

absolute but *relative. ‘ (2)-c¢ ‘ Such situations were almost impossible, so

he spent a lot of time creating a new idea of time that people can use in any situation.

The new idea says time passes more slowly around planets with stronger *gravity. For
example, on the sun, time passes slower than on the Earth by one minute in a year. If gravity
increases, the difference will be bigger. This happens because time flow changes under strong

gravity. Another example is a black hole. It has such strong gravity that if you stay around it



for three years, about 100 years pass on the Earth. Imagine there are two people who are both

15 years old. One stays near the black hole, and the other stays on the Earth. After some time,

if the person near the black hole is 18 years old, the person on the Earth will be about
(6)

In this way, so many people have tried to explain what time is, but we still cannot explain
it. Why do we keep thinking about time? We know it is not a waste of time to spend our time
thinking about something. Through the *process, our understanding sometimes changes, or a
scientific way of thinking develops. There is something more important than answering
questions or solving problems. Even if your process is not the fastest way, the process itself or
things created in the process are valuable. Things you have done show that you have taken

steps forward or learned new things. You can put value on time you spend trying new things.
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(D This idea, however, can be used only in some situations.

(2 However, some people think time passes in a different way if they visit places they
don't know.

(3 He thought that we can realize time has passed only when something moves or
changes.

@)  Our society believes that time keeps flowing at the same speed all the time around
the world.

(® On the other hand, the idea can stand alone if some problems can be solved.

(6 In those days, people could know what time was like when things stayed still.
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We should understand how things connect and check that things go together.
We should do experiments before thinking in a logical way.

We should collect a lot of other people’s ideas to make them facts.
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We should check the process is the same in another experiment done by the same

people.
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77 Time is difficult to understand because we can't feel, touch or see it.

1 The idea of a scientist in Italy was not accepted because a lot of people did not
realize how important experiments and logical thinking were.

7 Anidea of time a scientist introduced in England was new for people then because
they thought time can't exist alone.

I An idea about time of a scientist in England was not accepted because a lot of
people believed in the law he created for a physical phenomenon.

7 A scientist from Germany started thinking about the speed of light and he imagined
light could stay still in the air.

73 Dr. Len says that things created in the process of thinking are valuable and show
you have learned something new.

* The idea of absolute time and relative time says that time is the same everywhere
and passes at the same speed.

2 The discoveries about swaying lamps and black holes show that gravity does not

affect the flow of time.
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