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Ken, Amy and Bob are high school students in the U.S. Ken is from Japan. They belong to the science

club. One day, at school, they are talking with Ms. Ward, their science teacher.

Ken:

Amy:

Ms. Ward:

Yesterday, my sister was playing with a *bubble wrap sheet used for a package. That bubble
wrap reminded me of soap *bubbles. Then suddenly I had a question. Why does soap make
bubbles? We see soap bubbles in the bath and in the kitchen.

I had a similar question a few days ago. I visited a science show in our town with my family.
My little brother joined the project of *blowing bubbles. He made a big round bubble like a
soccer ball! But how is the round bubble made?

You asked some good questions, Ken and Amy. In fact, the secret is in a soap *molecule.

You may not think that there is anything special about it. ~  Well, actually, a soap molecule is

very unique. It has a “head” and a “*tail.”

A head and a tail like a *tadpole? Does soap we use in our house or at school have such

things? I've never thought of that because (2)

Ms. Ward opens a science textbook. She shows two *figures on the page. One has the title, “Soap

molecules in *soapy water.” The other has the title, “The inside of a soap bubble.”

Ms. Ward:

Bob:

Amy:
Bob:
Amy:
Bob:
Ms. Ward:

Amy:
Ms. Ward.:

Ken:

Look at Figure 1. A soap molecule has two parts. The head part loves water. It is always
trying to join with water. But the tail part hates water. Instead, it *mixes with oil.
Yes. I've heard about that. When we use soap to wash our hands, that tail part catches dirty

oil on our hands.

‘ (3)-a ‘
| (3)-b |
| (3)—c |
| (3)—d |

Great, Amy and Bob! By the way, if there's no oil, most soap molecules gather around the
*surface of soapy water. They *stick out their tails above the surface of the soapy water.

Look at Figure 1. This is funny! The soap molecules are standing on their heads!

Then what about a soap bubble? Now look at Figure 2. This shows a soap bubble *floating
in the air. The surface of the bubble is a thin *film made of two *layers.

Wow! This film looks like a sandwich! The film has some water between its two layers.

Soap molecules are like bread, and the water is like egg inside.

_2_



Amy:
Ms. Ward:

Bob:

Ms. Ward:

Amy:
Ms. Ward:

Ken:

Ms. Ward:

Bob:

Ms. Ward:

Ken:
Ms. Ward.:

Ken:
Bob:

Figure 1 Soap molecules in soapy water Figure 2 The inside of a soap bubble
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That's interesting. But why does a soap bubble have a round shape?

You have to understand a water molecule to get the answer. ) A water molecule is unique,

too. Have you ever tried to add some water to a glass already full of water?

Yes. I remember what happened. The water was trying very hard to stay in the glass. The
surface of the water was *swelling like a mountain.

Water molecules at the surface of water attract each other very *strongly. This strong power
is called “*surface tension.” Water molecules cannot spread out because of this surface tension.

I didn't know that. Then why can we make bubbles by adding some soap to water?

Figure 2 will give you the answer. Now water is covered with soap molecules and
*stretched. Water is in a narrow film of a big bubble.

;, Probably, [ @ water molecules @) let 3) hold (4 not (5) soap molecules (6) together (7 do ]

strongly in soapy water. Water molecules don’t come together because of soap molecules.

Wonderful. Also, there is a reason for the round shape of a bubble. In a big soap bubble, its
film and water are stretched. The bubble wants to *shrink back, but it cannot do so because of
air inside. So, it tries to be the smallest size possible.

I got it! S0, the round shape is a way to explain that!

Exactly. Then I have one last question. Imagine you are putting some air in soapy water.
An air bubble is coming up. At this time, what is happening around the air bubble?
[ have no idea. Air in soapy water is a new situation for me.

mNo, it's not, Ken. In science, we have to look at things we already know in a different way.

Then you will find a new meaning to them.
In a different way? What do you mean? But anyway, let's find the answer. Let’s see....

Oh! T think I found the answer. T'll draw a picture. Look.  Lhis is the picture of an air

bubble coming up in soapy water. We have to return to the *basic fact. Soap molecules want

to touch water with their heads.



Ken:

Bob:

Amy:

Ms. Ward.:
Ken:
Amy:

Bob:

You're right, Bob. So, a layer of soap molecules covers the surface of the air bubble. The
heads of soap molecules are in soapy water, and their tails are in the air.

Right. Oh, I've thought of something. When this air bubble comes up to the surface of
soapy water, it will probably push up the second layer of soap molecules standing on their heads
there. Then, that second layer will cover the outside of the air bubble, too.

So, this bubble will soon have two layers of soap molecules. There may be some water
between the two layers. Then, if you see this bubble from above,...it will be exactly like the
bubbles you see in the bath!

Bob, Ken and Amy, you are wonderful.

So, in soap science, the story of a head and a tail appears again and again.

We found new ways of thinking about this basic story, and we suddenly learned the whole
picture of a soap bubble.

Ms. Ward, I think all of us have realized one thing. You told us that we should look at | the
same old things in a different way to make a new discovery. Your advice was very helpful. We

have learned a lot about soap science today.

(3] bubble wrap sheet ZERD A7 VWE=Z—IVORHDH 5 AEH DT — b

bubble {d blow bubbles ¥ v K ¥ £ &KL molecule 73§
tail J& tadpole F¥~T v 7 ¥ figure
soapy water A1l AJK mix 35 surface  FKIAl
stick out 22 i float %< film B

layer )& swell 56 strongly 5 <
surface tension MR/  stretch 5|39 shrink i ¢»

basic FEAH 72



(B 1] Well, actually, a soap molecule is very unique. £ 2%7%%, D& & Ms. Ward 235\ /7o 7z
Z & & L TRDHY D DIZKOFTIE END,

N

H 3

Certainly, a soap molecule is very different.
Surprisingly, a soap molecule is very special.
As you may think, a soap molecule is not common.

In fact, it is difficult to understand a soap molecule.

(f 2] AXoOEHIZED L1, ICHFEEANDL EE, R EYRDDIRKOH

Tl Ehd,
77 soap is always around us
1 soap has a very long history
rJ soap is not an everyday thing
I soap is not an important discovery
(M3 | (3)-a |~ (3)—d otz FREFRKRODA~DDER

EANLDORL WDy TOMAEDLEE L TROEYWLRDDIITOT~HOHRTITEND,

A Do you remember what the other part is doing?

B Yesitis.

C Ofcourse. So, the job is done by a team of two parts.

D Then, how is it washed away with water?

(3)—a (3)-b (3)—c¢ (3)—d

7 A B D C
1 A C B D
7 C B D A
T C D A B
F D A C B
V) D B A C




(F] 4], A water molecule is unique, too. £dH 275, ZDL & Ms. Ward 238 Z 7HNEZRD L)
EExETETRE | | oRcl0 k) pEEE ANLIORE V. RAXHD
Efi g B 2B TERA LRIV,

A water molecule is also unique, because water molecules have especially S to be

close together.

(F] 5) _ Probably, [ @ water molecules @ let 3 hold @ not () soap molecules (6 together (D do ]
strongly in soapy water. & & 525, RIXOFWNIZED £H1Z, [ ] WOHEE - G54
ZIELCERNPZ7-L %, 2EBBLS5BZBHL 7HEBICSA300MAGEDLE L LTHRD Y
L DIIROT ~HDOHFTIZEND

m
(&)
m
N
m

SRR

CUCHSHCHSNSIS: ;
CUSHSHSUSHSIS: ;
SHSHOUCHCHCOI:

(F] 6] So, the round shape is a way to explain that! & & %7%, TONHFZRD L) ICHES KT
rx. [ JCARAOIRDELAEDLORKROPTIEEND

The round shape is the best solution S .

N

to create water molecules of the smallest size
to reduce the number of the smallest bubbles

to remove air from the smallest size bubble

H G A

to give a bubble the smallest possible size



(F7) . No, it's not, Ken. EHBM, TDELE Ms. Ward B3EZ7-NEE LTHRDEY LD DI

ROFTIEEND,
77 Think carefully because you have not met this type of problem yet.

You will get an answer if you learn more about this type of problem.

You have experience of thinking about this type of problem before.

H 3

Don't give up before you actually start solving this type of problem.

(f8)  This is the picture of an air bubble coming up in soapy water. & & %43, ZZ T Bob A\ 72
AT ATRDOPUIZBIT B 22RDWEAITADTFZIEL LKL TV ARBRIZROPTIEEN D,

7 1
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(F 9] the same old things & H 2%, TOWNEEZRD X H)ITHESIRT LTI, ]
DOHIZED &) BIEFEE ANL DD L 0o AXPDERT 5 4B TER LIV,

When Bob used the words “the same old things,” he used them instead of the words

- S " that Ms. Ward used. These two expressions have almost the same meaning.

(R110) AXOWNEBEEE>TWVWDLHDE, ROT~HDOHH5—2RI7% S,

N

Ken and Amy were interested in a soap bubble after their families visited a science show.
A soap bubble film looks like a sandwich because of soap between two layers of water.
The example of water swelling in a glass shows how easily water molecules are broken.
Ken, Amy and Bob learned that air bubbles coming up in soapy water would become soap.

The same basic fact that we meet again and again in science may bring a new idea to us.

$ N H 3 A

Ken, Amy and Bob have found that it is necessary to learn the whole picture of science.
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When spring comes, I miss “sakura,” cherry trees. I'm not talking about the cherry trees in Japan.
You can find them along *the Potomac in *Washington, D.C. The image of those beautiful pink and white
blossoms still stays in my mind.

When I was nine years old, my father was *transferred to the U.S. and all my family moved to a small
town near Washington, D.C. I was very shocked to hear this. I said no. I told my mother that I would
stay with my grandparents. I didn't think I could survive because I knew almost no English. 1 couldn’t
imagine living in the U.S. and going to elementary school there. Then, my mother said she understood my
feelings. However, " she [ (D my father @ to go 3 me 4 wanted () that (6) her and me (7 told ] together.

She added, “Living in the United States will be a very precious experience for all of us. If there is a

difficulty, I am sure we can solve it together.” My father also said, “Don’t worry.  If it happens, it

happens.” He is such a positive person. I only felt worried, but I finally agreed.

Then, in 2017, our family started living in the town with just over 2,000 people. It had only one
elementary school, and my parents chose that local school. They thought learning there would be perfect
for my future. Imagine this. You are a student who has just moved to a foreign country and you do not

understand the language used there. I felt that 5 Lwas just like a baby deer walking alone in the woods.

*Getting used to a new school abroad and understanding most of the classes seemed almost impossible.
Surprisingly, however, I quickly found I was wrong. The school had an excellent support program for kids
like me. Every student and teacher welcomed and helped me in many ways.

A few months later, in a history class, we had a *pair work activity to write a report about something
or someone unique in American history. I worked with Jack. I knew his face because he was our
neighbor. However, I had no chance to talk with him. He looked sad, but said, “Jun, I have long wanted
to talk to you, but I didn't know what to say.” By working together, I soon discovered he was very kind and
honest. He was interested in Japanese things. We liked sports, music, and drawings. He said to me,
“Why don’t we write about *the Lincoln cent? You know the penny, one-cent coin. Lincoln was the

sixteenth president and *the Lincoln Memorial is one of the most visited places.” ., 1 said yes to his idea

(

immediately. This is the report we wrote.

Our topic is about the Lincoln cent. The U.S. has been making the penny since 1793. Since
1909, the penny has had the face of Abraham Lincoln. On the front side, the words “In God we trust”
are at the top. The designer of the Lincoln cent said, “I have made a smiling face of Lincoln. I

imagined he was talking to children. Of all the U.S. coins, Lincoln is the only president *facing to the

right.”



In 1959, the back side of the penny was changed to a picture of the Lincoln Memorial, and the
penny became the only U.S. coin to show the same person on both sides. Even many Americans do not
know that the back of a Lincoln memorial cent has a very tiny President Abraham Lincoln sitting in his
chair in the middle of the memorial. If you know he is there, you can find it with your eyes. But you
can certainly see it with a good *microscope. When you turn the coin from left to right, the back side
is *upside down.

In 2009, the U.S. stopped producing the Lincoln Memorial cent, but the government made four
special pennies to celebrate Abraham Lincoln’s 200th birthday. The image of Lincoln remained on the
front and the back included four different designs from important stages of Lincoln’s life. In 2010, a
new Lincoln penny with a different back design appeared.

Lincoln did not have an easy life when he was a child. He went to school for only one year. But
he loved studying and learned from borrowed books. His love of books changed his life and he
changed the world. Even people today respect him as one of the greatest leaders in American history.
There is something *nostalgic and sacred about Lincoln pennies, so people love these coins and want to

keep using them.

Thanks to this class, Jack and I became very close friends. He helped me with my English. I taught
him about Japanese things. We spent most of our time together during my stay in the U.S. *Gradually,
my English improved and I *made progress in my subjects. [ was really enjoying myself in the U.S.

One day at the end of my first school year, Jack and I decided to *save pennies in bottles to help
people in need. Our rule is simple. We can put some pennies in our bottles when we have a happy day,
when we get a good grade on a test, get a hit in a baseball game, eat delicious food, and help someone ....
Each of us saved over two thousand pennies. We are still saving small coins and our bottles are almost full.

Suddenly, the time to say good-bye came. My family was moving back to Japan in May. I really

liked living there, so I thought it was impossible to tell him so. Then, _ I invited him to the Lincoln

Memorial. [ decided to let him know there.

Around the Lincoln Memorial, you can see a lot of cherry blossoms from March to April. It was in
early April, and a beautiful day. We walked around *the National Mall and enjoyed cherry blossoms a lot.
We were able to see the Lincoln Memorial through the cherry blossoms. That was awesome. There I told
Jack that my family was leaving America. He kept silent, but we cried and cried. I was remembering that
day in history class. He was so kind that he asked me to write about the Lincoln cent together. In the U.S.,
I found a fantastic friend and learned many valuable things. I really felt I belonged there. When I close
my eyes, | can still remember those beautiful cherry blossoms.

Now I am back in Japan. I am in the 9th grade and preparing for the important exam in February.
Jack and I exchange e-mails almost every day. We chat a lot online. 1 feel we are still close neighbors.

Through living in America, I have become more positive, curious, and friendly.  If you have a problem,

there's always a way to get out. You never know until you try. Trust yourself and do your best.

_10_
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ONOHSHOUSHCI:
SHCHSHOUSHTIS: ;
SUSHOUCHCHCI:

(3 2], If it happens, it happens. & & %75, TORTERE LTI b#EYI % b DIEKROH TR

ENdro

N

You need to wait long before you know what will happen in the future.
You will wait and see what will happen in the future.

If you know the future, it can be changed as you like.

FERCIEN

Knowing what will happen in the future is very helpful.

_11_



(i 3] ,, L was just like a baby deer walking alone in the woods & & % 7%, COXDETNE%Z
U EDRFETHIIL 2 3o FELFZDOBEIZLTH L,
B, [T T2] LB RCEDRV DLET 2, TUDOL) % [ %ok
Remail DL H % [ -] THIINGEEIENEN1GEEHRHI 2L ET 5,

(B 4] |, Lsaid yes to his idea immediately. & & %725, €OWNHEZRD & HI1ZHEEKT LU,
[ ot 0 kS R ANLOS L W, AXPOEKT S 8ETEAL
Sy,

He asked S , and I agreed with him right away.

(F 5) ,, Linvited him to the Lincoln Memorial & & % %%, Jun {& Jack (21 & 5 > 72D 2%
i% HEIEICHSTERT, UTO| [ICABFEH %, 20 8B E
DRFBTHS LRIV ELIZDBILEIZL TS v,
B, IsaidtoJack & [, I [.J[2] ZEFFHEBIZED LRV DET L, TIDL) %
[ 2o/ emal DX ) 7% [ -] THIFNFEIZENEN1GEERHI 2L T 5,

I said to Jack, “

(F3 6 ) If you have a problem, there’s always a way to get out. & %745, COXDONFL, 12T
M CERZRHOES AT HHEL, TOBOD2FELRDYD2EZ2ER 23\,
B, (L1717 2]) 2EEEBIEDRV D ET 5,
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If you turn the Lincoln Memorial cent from left to right, which images do you find?

(F 8) AXLICEIPNTVANFICEHLT, ROXHIICEHLIEE, BFICALEY)HEE
1EX2ARLH2OELT, ZOHEREZ RSV,

Jack and Jun didn't put any pennies in their bottles when their day was S .

_13_



(M 9) AXLOWNEEE->TVWDLLDE, IROT~JTDHML—2RI 7R Wy,

N

In 2017, Jun's family began to live in a small town with around 1,000 people near Washington, D.C.
Right after Jun started going to school in the U.S., he found his idea about the school there was true.
Jack wanted to speak to Jun for a long time, but he didn't know how to begin talking to Jun.

It is easy to find Abraham Lincoln on both sides of the Lincoln Memorial cent with your own eyes.
The U.S. government stopped making Lincoln pennies forever in 2010.

Lincoln pennies are respected because they remind American people of his love of books.

Jack and Jun saved almost 4,000 pennies and gave them to people in need.

AL R T O B

Jack and Jun are living close to each other now, and they often visit each other’s houses.
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