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Four students, Ryoko, Tommy from Sweden, Zoe from the United States, and Kohei are

talking in their classroom.

Ryoko:  How was your first summer vacation in Japan, Tommy?

Tommy: It was great! My host parents took me to Kumamoto because I wanted to see the
castle there.

Zoe: What is so special about the castle?

Tommy: A lot of creative ideas were used to build it.

Zoe: For example?

Tommy: ts stone *foundation was very difficult to climb up and come inside.

Kohei:  Ah, I have heard about that.

Tommy: Have you? Then, how about this? The castle had edible walls.

Zoe: What? We can eat the walls?

Tommy: You could. The walls were made of plants, so if samurai had to stay in the castle for a
long time and couldn't get food, they could eat the walls of the castle.

Kohei:  Really? My cousin is doing research on “edible walls.”

Zoe: Do we have edible walls in a modern world? I want to know more!

Kohei:  People at his college are studying *concrete and he is one of them. They are all
studying ways to make concrete more sustainable.

Ryoko:  Oh, I've just learned that word. If something is sustainable, it can be used for a long
time without causing damage to the environment, right?

Kohei:  Yes. Concrete is difficult to recycle. Also, when it is *disposed of, it causes serious
damage to the environment.

Tommy: 1 can imagine that. How is concrete produced?

Kohei:  Concrete is made by mixing cement, water and other *materials.

Zoe: What does cement do?

Kohei: 1t acts like *glue. Every year, more than 4 billion tons of cement is produced. An
*impact on the environment is made when cement is produced, carried to and used at
the *construction *site. This whole process produces 8% of the world’s COz, more than
from airplanes and ships.

Zoe: Oh, that’s a serious problem.

Kohei:  They first found a way to recycle concrete by breaking used concrete down into small
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pieces and pressing them together again. This process gave them a new idea.

What was it?

Making concrete from food loss.

Food loss?

Vegetables and fruits that are below some standards and cannot be sold in stores. Or,
the parts that food factories do not use for their products.

Did you know every year 1.3 billion tons of food, about 30% of the food produced for
humans, is lost and wasted around the world? In Japan, the number reaches 6.12 million
tons.

Then their concrete can be a solution.

The kind of food they use decides how strong concrete can be. [ was thinking
pumpkin could be a good material because its skin is hard. However, concrete made
from pumpkin skin is the weakest. On the other hand, concrete made from hakusai is
almost *twice as strong as concrete made from other foods.

Why is that?

The researchers think a good balance between *fiber and sugar in hakusai makes it
strong. The concrete made from hakusai can be stronger than normal concrete.

That's surprising!

Concrete made from food reduces CO: and food loss. Also, we don't need to worry
about the limited *resources necessary for cement, and we can dispose of the concrete
without damaging the environment.

It's really cool that we can help with many problems at the same time!

On top of that, we can eat the walls made of that concrete, like the ones in the castle I
visited.

Yes, that's right.

Oh, that's the “cherry on top!”

What? You need a cherry now?

No. That means | (1)

Exactly!

Is there any other sustainable concrete?

I heard about a new concrete invented by a Japanese company and a university in
Europe. It is a concrete that can repair itself.

Self-repairing concrete? I'm curious!

Concrete is a very strong material, but it is weak when it is pulled. When it is dry, it

*cracks. To cover these weak points, *steel bars are put inside.

_3_



Ryoko:  Oh, I have seen them before.

Tommy: However, this cracking allows air and water to come inside and damage the steel bars.
As a result, the concrete *structure suffers serious damage and falls down.

Zoe: True. It's better if we can use safer concrete structures for longer, right?

Tommy: Yes. So, they have invented a concrete that repairs cracks just like our skin repairs
itself.

Ryoko:  Sounds wonderful, but how does it work?

Tommy: By using a special kind of bacteria. First, we create small *capsules that have the
bacteria and a *substance called polylactic acid inside. That substance is their food.

Zoe: OK.

Tommy: Next, we mix these capsules into the concrete. Polylactic acid slowly changes into
calcium lactate in the concrete, but the bacteria can't do much in the strong concrete.

Sometimes, cracks appear in the concrete.

(D They eat the calcium lactate and turn it into something called calcium carbonate.

@ Calcium carbonate is like a natural glue.

(3) When it rains or air gets into these cracks, that changes the condition of concrete.

(4) This change wakes up the bacteria, and they start growing and increasing in
number.

(5) When all the cracks are filled and the concrete is strong again, the bacteria go

back to sleep.

(®) It fills the cracks and repairs the concrete.

They rest until they are needed again.

Kohei: ~ Wow, it’s really like magic! People are putting in great efforts to be sustainable!

Ryoko:  Let me share my experience. Last weekend, I went to Ginza to see the new 12-*story
building made of wood.

Zoe: Is it possible to build such a tall building with wood?

Ryoko:  Yes. Though concrete was also used, such as in its foundation, it’s still amazing. Now,
a Japanese company is planning to build a 70-story building that will be made of 90%
wood.

Kohei:  Are they the only examples of such buildings?

Ryoko:  There are a few more already, and many more are coming up. The number is

increasing in many other countries, such as in the United States and in Canada.

Tommy: Actually, my country is one of the first countries " [D made @ produced
(3 the local area (@ tall buildings &) wood (6 of (D in (® to build].

Zoe: I'm sure it is. But why are people trying to use wood for tall buildings?

_4_



Ryoko:

First, we can greatly reduce CO: if we use wood. Second, wood is a sustainable
resource. If we take good care of forests and cut trees in a planned way, we will always

have enough trees.

Tommy: Also, because wood is lighter than concrete, we need smaller machines, smaller

Kohei:
Ryoko:

Zoe:

foundations, and fewer construction workers. Wood can be cut at the factory before we
use it. We just have to put the pieces together at the construction site. As a result, wood
allows faster and quieter construction, with more eco-friendly materials, less waste, and
less COsa.

But Japan is known as a country of earthquakes. Are those buildings strong enough?

Yes. The key is  a new material called “CLT." CLT looks like a thick wood board,

but it is actually a lot of thin wood boards put together. However, the directions of the
fibers are important. Wood is strong in the direction of its fibers, but weak in other
directions. So, if the boards are put on top of each other in a way that puts their fibers at
90 degrees to each other, they become stronger than normal wood boards. Actually, CLT
is stronger than concrete or steel of the same weight.

Is CLT strong against fire, too?

Tommy: That's another very important point. Actually, wood takes time to start burning. CLT

Kohei:

Zoe:

(F)

takes longer to catch fire than normal wood boards because CLT is made of many
boards. When the CLT board closest to a fire *chars, it slows down the temperature rise
in other boards. It takes about two to three hours before all the boards become hot and
char. This is more than enough time to escape from most buildings. After the fire,
charred boards can be changed for new ones.

Many years ago, people would never think they would be able to “eat” concrete or that
they would build tall buildings out of wood.

True. (5\1 want to share these great ideas with my classmates!

foundation +.7& concrete I 7V — b
dispose of ~ ~% W53 % material HH

glue A impact FE
construction FE7¥ site Y

twice as...as 2 fi5-72 fiber  #kifE

resource & i crack OUEIN5

steel Sl Ek structure 1 EY)
capsule 71 7tV substance )&

~ story ~FEED char jKIZ7% %



(M1) ARh oz | (1) [ CAB D& LTiDEE 2 b0
X, KOPTIREND

N

something people add to the walls to make them delicious
something that makes the walls more attractive

something the walls need to become sustainable

H 3

something you put on the walls to make them useful

(f2) 9] ohoO~®%#E 2IEFICER-E &, 2E&BE5FBRICL
250D AEbEE LTRLEY D DL, ROT~HORTIZEND,

m
3
m

N

S (N H[T |
@@ ® ® e e
|
CHCHONSHCHON:

(1 3) (3\[@) made (2 produced (3 the local area (4 tall buildings 6 wood ® of (D in
®tobuild] &&H 5%, AXOWHIZHED £H12, | ] NOHFE - FFuzIEL
iRz 72 &, O~@OHhTIHEBLS5ERBL7TERIICSLDDMAE
bEE LTRDBEU LD, ROT~HOFTIIEND,

3&H 5%H 7%&H
7 @® = ® - @
1 @ - ® - @
* @ - ® - ®
T @ - @ - @
#* ® - @ - @
7 ® - ® - @




‘a new material called “CLT” Z# &3 & L T b @2 b DI, ko Tl

ENnd

(1 4]

BN




(F5) L want to share these great ideas with my classmates! EHBD, RDODAZA KNI,
Zoe 7% Ryoko, Tommy, Kohei & —#§12f&2 H HiEDRETIT-o 72T V¥ T— 3
YOHKRTHE, FOTLEYF—vavoBEBozH | ] 12308
TDORELZHHSTEZTEEZ LRIV,

FFZDBEIZLTH Ko b, [, 1111 [72] % 8I3dIcE&0 %
WHDEF D, T, THDE) % 7] 2o 725 emaill D& 9 % [-] TH
ENZEEEEhEN1EEEHOI L LT 5,

AZA4NKN

A Creative ldea to be Sustainable
1. What is edible concrete?

2. Why is edible concrete sustainable?
(@) CO2
(b) food loss
(c) resources

(d) the way of disposing

3. Final Message

Hi, I'm Zoe. I'm going to explain why edible concrete can be
sustainable from the point of food loss.

Thank you. Next, Kohei will explain that edible concrete can be

a solution to the other problems.
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77 In the castle Tommy visited, samurai ate the walls made of plants in emergencies,

so he saw many holes in the walls.

1 The biggest environmental impact of concrete is the CO: produced when the
concrete is carried to the construction site by airplane and ship.

7 Every year, about 30% of the food produced for humans is lost and wasted around
the world, and Japan holds responsibility for about 5% of that loss and waste.

I The good balance between fiber and sugar makes concrete made from hakusai
stronger than concrete made from other foods.

7 If concrete structures are damaged, they can be repaired by covering cracks with a
thin material like skin.

71 The new 12-story building in Ginza was made of 90% wood, and it is the first of its
kind in the world.

F  Thanks to construction using wood, it is possible to build tall buildings faster and in
a more sustainable way than using concrete.

7 The way boards are put together in CLT makes it strong against fire because the

different fiber directions make CLT burn fast and char.
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Do you still remember what you ate for lunch a week ago? Do you remember the name of a

train station you used only once? If you don't remember them, don't worry. (PYou are not alone.

Everybody experiences this every day. There are things you can easily remember, and things
that you easily forget. For example, you will not forget the movie you watched with your best

friend, but you could forget your ID and password. Though you remember and forget different

things, everyone wishes for a good memory. ‘ (2)-a ‘

Memories are *formed in an area called the *hippocampus in the *brain. A lot of kinds of
memories are formed there. First, your brain works very hard to remember everything it
experiences, although you don't notice that. The information it receives is put in the hippocampus,
and after that the brain selects the information to keep. When it is kept in your brain, it becomes
a memory. If you don't use a memory in your brain, the memory will become weaker and
weaker, and you will forget it in the end. So, if you want to remember something for a long
time, you need to use it. A person who knows a lot of English words uses new words many

times a day to remember them all. Also, when you meet a person for the first time, it is a good

idea to call his or her name often. | (2)-b |

Having a good memory seems good because people don't want to forget anything. Do you
think you would feel happy if you could remember everything? How about your brain? It

already has a lot of information and more information is still coming in. It has to *cope with all

this information for you. ‘ (2)-¢ ‘

*Neuroscientists were interested in a good memory and wanted to know how the brain
forms memories. They thought forgetting was a problem with the memory systems because the
brain’s mission was to get and keep information. For a long time, scientists have known that our
brain has a memory tool box and that it is used to form memories. However, over the past ten
years or so, scientists did experiments on small fish and discovered that their brain removes
some old memories and prepares space for new information. They also found that their brain has
a different memory tool box for forgetting in the same area. This is true for humans because

humans and animals have the same brain system. Some memories are kept in our brain, and

others are removed from it by using these memory tool boxes. ‘ (2)-d \

How does the brain decide which information it should remember? Among the memories

in our brain, it chooses the important ones to save, and they become strong memories.



7,In the past, there were some memories that were necessary for both people and animals to

survive. {If they didn't remember the places to get food and where dangerous spots were, it

would be a serious problem. , Humans developed writing to pass the memories to their children.

7
ISO, some old information is saved if it is important. 71LA‘[ the same time, some new information

is removed if it's not important. | Now we are living in an *information age. We get more

information than in the past, so our brain is busier now to survive in this modern sea of
information.

While you are *awake, information is always coming into your brain. By the end of a day,
your brain has become full of memories. Your brain cannot cope with all of them. So, it will
say, “Oh no. There's no more space for new memories. I need to forget some information that is
not important.” Forgetting is one of the many actions needed to survive. When you eat and
drink to survive, these actions only take a short time. However, when the brain removes
*unnecessary information and keeps the important information to survive, it takes a longer time.
Although it is still a mystery why we sleep, this forgetting *function of the brain can be one of

the reasons for it. Probably you have felt that your head is clearer when you wake up. This may

happen because | (4) |

As you have already read, visiting the same memory many times makes the memory
(5)-a |, Italso has another function. It will help you forget some bad memories. Have
youever felt| (5)-b  |after you talk with someone about your bad memories? If you have,
there is a good reason for that. When you talk with someone about them, you have to bring back
the bad memories and this is not easy. However, this remembering may lead to forgetting them.
While you are looking back on them, your brain can use the memory tool box for forgetting.

If your brain couldn't *release unnecessary information, this could be a headache. If you
had such a brain, you would have to live with all the information that you get every day. You
couldn't forget anything at all. You couldn’t even forget unnecessary things, such as the color of
a car that passed by a minute ago. It could be really hard to cope with all the memories in your
brain. If you saw the same dog in the morning and the evening, your brain couldnt recognize
that you saw the same dog because they looked different. If your memory is too good, it would
be difficult for you to understand the world around you.

Memory needs remembering and forgetting at the same time. Forgetting in balance with
memory is useful to survive in this *fast-moving information age. Also, if forgetting is used in

effective ways, it helps you to move forward and live a better life. As this *passage shows,

| (6) | Please do not forget this!
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Nobody wants you to be alone.
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But what exactly is memory?

You will find someone who has the same problem.

Somebody is standing right next to you.

You have shared some time with other people.

(2)-a

‘ ~

By repeating it, you can remember it better.
Now, scientists know that forgetting is not a mistake by the brain.

So, your brain may not feel the same.
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7 by remembering and forgetting, you can tell what is good or bad

1 when you believe that something is bad, it will never turn into a good thing
rJ  if something gives you a headache, you should think it’s a positive sign

I everything has two sides, so don't decide something is good or bad too early

(7)) AXONELE-oTVWDELDE, KOT~JDOHpbI BN S,
77 The movie you watched with your best friend is harder to remember than the lunch

you ate a week ago.

1 The brain selects which information to keep and it sends the information to the
hippocampus.

rJ  If someone you first met calls your name often, that means his brain is trying to
cope with too much information.

I Over the past ten years, scientists have discovered a memory tool box which is used
to form memories.

Z  Through the experiments on small fish, scientists discovered that there was another
memory tool box used to forget things.

77 Our brain does not have to work as hard as in the past because we are now in an
information age.

*  More time is needed to eat and drink to survive than to choose which memory is
necessary to keep.

7 You sometimes need to remember things that make you feel bad when you want to

forget them.
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E#t 1 : Student survey

(/) Which is the best event to do with the students from overseas?

others

cooking club activities

science

. experiments
quiz match p

English debate

BE#1 2 : Type-A Type-B
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