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Let’s give ourselves a pal on the back — we humans have done well for
ourselves. TFrom earliest times, we've managed to survive, and even thrive,
under harsh conditions. Our 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
(b)

applying nature’s principles, maybe we can find a way for all 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

look at some of nature’s amazing inventions — after all, they've inspired some
(d)
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
rcheck. 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 hook-like 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 tim(elzj.) 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 to 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
expel'ience, 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)

(J¥) toddlers XHLBHEEZDHAE refutation of hypotheses {305 2
variables 7%k cognitive FEFRD

algebra {UEK
A 1. FREE@ZFIRL RSN,
[Al 2. THEOOEFNENEE, AFRNAEEY, 60 FUNTRAZI N,
B 3. FRRAENC)IZFIRRLZnE W,

M 4. M5FEESATRIERAHIESS, TOBRKEMSEDIAEBIREDX
ST REREEEEBELTND M, WTRESD, 60 FLN TR S
L)o

oz ff e O M6 (183—129)




(©FEZERER) KOMBREA, BIZEAZIN,
MIHEA., THEER@), (b)ZERUBRE N,

PR EUWIRECirbN 20y 7 AOMHEICREE S LN EREI L7z Z &0
HbE%%Okb%%ﬁ9ﬁ%%ﬁbt<<T%.Wﬁﬁ%%%bﬁﬂﬁ%ﬁ
BERNCH 2HT 5, FEOMMIL, FEEET2BML THATHTHD, HE
DXALERLMBZ EBRYTHY, TNPUERCETESNEEAELES X
ERFOZENBETHZENDOEHKTD, HABTESHbALETIENTE
IRFE, HWETREY Z & LiKﬂﬁE‘ﬁd@%ib O ED, S ENEND

)
NTWaEHICEbN TR,

(HiH) AR B IRR (2R b L e s

FIREB. ROEMIZ100 35 (100 words) BE DKL THE ARSI W, MEMAKED
A E DEFTCEEEE [ (95 words) IO K D IZRET &, ZZL, BEUA P
a2 EQFHMAIFERICETDER .

If you could change one thing about yourself, what would it be and why?
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