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Let’s give ourselves a pat on the back — we humans have done well for
ourselves. From earliest times, we've managed to survive, and even thrive,
under harsh conditions. Qur inventions have protected us from the weather,

@
provided us with food, shuttled us from place to place and helped us to be

healthy. In our battle to tame nature, we've come out on top. Some might call
us the most successful species on Earth.

Look around you, though, and you might begin to wonder if we're going
about it the right way. As our cities gobble up the wilderness, we destroy the
homes of plants and animals. We power our homes, cars and factories with
fuel that can’t be replaced. In fact, we use resources for just about everything
we do— to grow food, to build houses, roads and schools and to make paper to
write on. Even taking a drink of water uses resources. While we can’t just
stop using resources, we can stop using them so quickly.

Somehow, every other species has made this planet its home without
destroying it. If they can do it, why can’t we?

More and more, people are realizing how much we can learn from nature.
Maybe what works in nature will work for us, too. These ideas lie at the heart
of biomimicry — “bios” means life and “mimicry” means imitating.

Biomimicry is a way of thinking that encourages scientists, inventors and
ordinary people to study nature and use ifs solutions to solve our problems. By
applying nature’s principles, maybe we can find a way for Ezbl)l species to thrive
on this planet.

Try to think of a human invention that nature didn’t come up with first.
Not airplanes — they were modeled after birds. Sonar? Long before we came
up with the idea, bats bounced sound waves off objects to locate them, a
process called echolocation.

It's not surprising that nature beat us to so many of “our” inventions.
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After all, every other living thing faces the same problems that we do: finding
food, water and shelter and protecting itself. Birds probably evolved to fly
because flying helped them cover larger areas in search of food or move faster
to evade enemies. Bats, active at night, evolved echolocation to help them hunt
insects in the dark. Adaptations like these took the right circumstances, a

©)
little luck and a lot of time to evolve into such perfect solutions. Let’s take a

lIook at some of nature’s amazing inventions — after all, they've inspired some
G)
of our best ideas.

The motor is widely thought to be a uniquely human invention. But when
scientists got a close-up view of the inner workings of cells, they got a reality
check. Thousands of years before humans even appeared on Earth, nature had
already come up with a motor that helped propel bacteria through water. This
microscopic motor powers the whipping action of a bacterium’s long, thread-
like tail. This action pushes water down and behind the bacterium to move it
forward.

Today, soldiers wear uniforms and drive vehicles camouflaged to blend in
with their surroundings. But animals “invented” camouflage long before we
did. For example, an alligator snapping turtle tucks in its limbs to imitate a
rock and waves a pink knob of flesh from its tongue like a wiggling worm —
perfect for attracting fish at mealtime. Viceroy butterflies look and behave
like poisonous monarch butterflies to keep from being eaten. And the spots on
baby deer break up the outlines of their bodies, making them hard to “spot.”

Velcro is probably the most famous example of biomimicry. More than 40
years ago, Swiss inventor George de Mestral noticed how stubbornly
cockleburs clung to his pants. Curious, he examined one of the cockleburs
under a microscope. The bur’s natural hooklike shape and the way it clung to
the fabric loops of his pants inspired him to develop his famous two-sided

fastener with loops on one side and hooks on the other.

(Adapted from Dora Lee, Biomimicry: Inventions Inspired by Nature, 2011)
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Some scientific concepts have been so ruined by our education system that

(@)
it is necessary to explain the ones that everyone thinks they know about and

really don't.

We learn about experimentation in school. What we learn is that
scientists conduct experiments, and in our high school labs if we copy exactly
what they did, we will get the results they got. We learn about the
experiments scientists do— usually about the physical and chemical properties
of things —and we learn that they report their results in scientific journals.
So, in effect, we learn that experimentation is boring, is something done by
scientists, and has nothing to do with our daily lives.

And this is a problem. Experimentation is something done by everyone all
the Limgj. Babies experiment with what might be good to put in their mouths.
Toddlers experiment with various behaviors to see what they can get away
with. Teenagers experiment with sex, drugs, and rock and roll. But because
people don’t really see these things as experiments or as ways of collecting
evidence in support or refutation of hypotheses, they don’t learn to think about
experimentation as something they do constantly and thus need to learn to do
better.

Every time we take a prescription drug, we are conducting an experiment.
But we don’t carefully record the results after each dose, and we don't run
controlled experiments, and we mix up the variables by not changing only one
behavior at a time, so that when we suffer from side effects we can’t figure
out what might have been their true cause. We do the same with personal
relationships: When they go wrong, we can’'t figure out why, because the
conditions are different in each one.

Now, while it is difficult if not impossible to conduct controlled
experiments in most aspects of our lives, it is possible to come to understand
that we are indeed conducting an experiment when we take a new job, or try a

new tactic in a game, or pick a school to attend — or when we try and figure
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out how someone is feeling or wonder why we ourselves feel as we do.

Every aspect of life is an experiment that can be better understood if it is
perceived in that way. But because we don’t recognize this, we fail to
understand that we need to reason logically from evidence we gather, carefully
consider the conditions under which our experiment has been conducted, and
decide when and how we might run the experiment again with better results.
The scientific activity that surrounds experimentation is about thinking clearly
in the face of evidence obtained from the experiment. \But people who don’t
see their actions as experiments and don’t know how t:; reason carefully from

data will continue to learn less well from their experiences than those who do.

Most of us, having learned the word “experiment” in the context of a
boring ninth-grade science class, have long since learned to discount science
and experimentation as irrelevant to our lives. If schools taught basic
cognitive concepts, such as experimentation in the context of everyday
experience, instead of concentrating on algebra as a way of teaching people
how to reason, then people would be much more effective at thinking about
politics, child raising, personal relationships, business, and every other aspect

of their daily lives.
(Adapted from John Brockman (ed.), This Will Make You Smarter, 2012)
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If you could change one thing about yourself, what would it be and why?
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MIREA. Listen to the dialogues and fill in the blanks with the words you hear.

1. [M: Mike, S: Saori]

M: Have you given any more thought about going to university?

S: Yes. I've been thinking about trying to get into Niigata University.
M: Great! I heard that it’s a really good place to study.

S| )

2. [D: Daughter, F: Father]
D: Dad, can I borrow the car tonight? My friends are all going to see a
movie.
F: What time will you be back?
D: I won't be late. The movie finishes at 9. 30,

F: Well, alright. ( )

3. [C: Customer, S: Shop assistant]
C: Hello? Is that Home Pizza?
S Yes, Madam. Can I help you?
C: Yes. I'd like to have a pizza delivered, please.

S i )

4. [S: Student, T: Teacher]
S: Miss Smith, I'm not feeling well. Can I go to sickbay?
T: What's the problem, Andy? Is it your stomach?
S: Actually, it’s a headache. I don’t feel very good.
T: OK. Go and lie down. ( )

5. [E: Emily, S: Sebastian]

Hi, Sebastian. How are you doing these days?

Oh, hi Emily.

Sebastian! Your foot’s in a cast! What happened?

Oh, it was just bad luck. ( )
if I hadn’t gone on that bike trip.

fii#E B. Listen to Melinda talking about when her parents came to visit her in
Japan and answer the questions in Japanese.
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Listen to the dialogues and fill in the blanks with the words you hear.

1. [M: Mike, S: Saori]
M: Have you given any more thought about going to university?
3: Yes. I've been thinking about trying to get into Niigata University.
M: Great! I heard that it's a really good place to study.
S: (My teacher said exactly the same thing.)

2. [D: Daughter, F: Father]
D: Dad, can I borrow the car tonight? My friends are all going to see a movie.
F: What time will you be back?
D: I won't be late. The movie finishes at 9.30.
F: Well, alright. (Make sure you're back by ten.)

3. [C: Customer, S: Shop assistant)
C: Hello? Is that Home Pizza?
S: Yes, Madam. Can I help you?
C: Yes. I'd like to have a pizza delivered, please.
S: (Certainly, Madam. What's the address, please?)

4, [8: Student, T: Teacher]
S: Miss Smith, I'm not feeling well. Can I go to sickbay?
T: What's the problem, Andy? Is it your stomach?
S: Actually, it's a headache. I don't feel very good.

T: OK. Go and lie down. (I'll have someone call your mother.)

5. [E: Emily, S: Sebastian]
E: Hi, Sebastian. How are you doing these days?
3: Oh, hi Emily.
E: Sebastian! Your foot’s in a cast! What happened?
S: Oh, it was jﬁst bad luck. (It wouldn't have happened) if I hadn't gone on that bike
trip.
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Listen to Melinda talking about when her parents came to visit her in Japan and

answer the questions in Japanese.

Three years ago, my parents came from the UK to visit me. I was really excited to
show them around. I carefully planned things for us to do so they could experience as
many things as possible.

I wanted to make sure to include some traditional summer activities. I checked the
newspaper and found a fireworks festival that we could attend. I also arranged a beach
barbeque with some of my friends. Finally, I planned a short trip to Kyoto and Osaka.

When my parents arrived they were naturally very excited as everything was new
for them: the culture, the customs, the climate, the scenery and of course the language.

Unfortunately, one problem my father had was using chopsticks. He found it very
difficult to pick up food and there were many times when parts of his meal went flying
around the room. During the first week of the vacation he did try very hard to use
chopsticks but by the second week he started to ask for a knife and fork to eat with. He
was also very jealous of my mother who was able to use her chopsticks with ease.

It was during the second week of their vacation that we made the trip to Kyoto and
Osaka.

In Kyoto, we enjoyed visiting beautiful temples and tourist attractions. The time we
spent there was fantastic. Then we went to Osaka and really enjoyed the exciting city
atmosphere. On our last evening in Osaka I took my parents to a traditional “izakaya’
style restaurant for dinner. As usual, my father asked for a knife and fork. The waitress
looked at him nervously and said that she would bring something for him to use. She
returned a few minutes later carrying a plate covered by a napkin. She told my father
that this was the only knife and fork she could find.

After she left my father removed the napkin and was very surprised. On the plate
was a large meat chopping knife and a tiny dessert fork! He burst out laughing and said,

“Maybe this time I'll use my chopsticks!”

Now you will hear four questions in English. Answer them in Japanese.
Q1. What three things did Melinda plan to do with her parents?

Q2. Why were Melinda’s parents excited when they arrived in Japan?
Q3. Where did Melinda take her parents on their last night in Osaka?
Q4. Why did Melinda’s father burst out laughing? '
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