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Introduction
Has your family ever bought a car or house or boat? Remember how carefully all of you lo
everything over?After a while, though, you probably started taking your car or houbeat for
grantedMWell, thats the way it often is with our bodies.
When you skip or catch a ball, shiver in the winter or sweat on a summegodayody is doing
all kinds of complicated things. Most of the time, you're not even aware of it.
Every time | accidentally cut myself and watch my blood harden and the wound slowly heal
I’'m amazed. My digestive system turns cereal, toast, and juice into energy for my muscles t
— and | dont even have to give it a thought.child’s baby teeth come loose one by one, as if the
“know” when to make way for permanent teeth.
Some people talk about the body as & &' machinelhey think of the heart as a pump, the bone
as a framework, the eye as a camera, the brain as a congmateso on. I§ a simple way of
thinking about our bodiebut we mustn’t forget that they arc far more complex than any machine.
Let’'s see what we can learn about the many parts gad®that add uje such a wonderful result
— your amazing body!

DAVID SUZUKI

Looking at You
In the whole history of the world, there has only been—thvélteonly ever be—one you. Even if
you have a twin brothesr sister who lookgust like you, he or she istill alittle different. For
instance, twins don’t have exactly the same patterns of skirewmrfingertips.
Each person is different from every other one. Look around as you walk down the street or sit
bus. People can be tall or short, fat or thin, or anywhere in between. Their hair and skin cat
many diferent colorsThey may have curly haistraight hairor almost no hair at all. Not only are
you different from everybody else—you're also changing all the time. Look at the family pho
album. Is that really you in the playpen? Look back farfhileeres your mother as a teenager
Theres your grandfathdsefore his hair turned graylow you'veall changed!
Yet, while human beings arefdifent from each othghere are manyays in which we’re all the same.
For instance, each of us has a heart to keep blood pumping, lungs to breatbeasrto control
things, adigestive system to take in fodkhd all our bodies are made out of cells. Cells are the basic
building blocks of living things.
Have you ever seen an amoeba under a microscope, or maylb¥ aaiance show&n amoeba is a
tiny living creature that is just one celletits by stretching part of itself out and surrounding a bit of
food. Theamoeba makes more amoebas by dividing itself irHwman bodies are made out of cells,
too—about 75,000,000,000,000 (75 trillion) of them. Like the amoeba, these cells can be seen
under a microscope. Some of them—the white blood cells that cruise in our blood gobbling
bacteria—even look quite a bit like the simple amoeba. But human bodies have many diffel
kinds of cells. For instance, muscles cells are long and thin. Red blood cells look like little rot
saucers. Nerve cells, which carry messages through our bodies, are spidery looking.
Cells group together to make tissues. For example, muscle cells are gathered in bundles to fc
muscle tissue. Body organs are groups of tissues working together on some job your body n
done.Your lungs, heart, liveand brain are all gans—and there are many others.
Organs, in turn, work together in body systems. For example, your mouth, esophagus, stomz
intestines, and other body parts break down food so that your body can use it. They form yo
digestive system. There are lots of other body systems. Here are just a few of them: The res
tory system specializes in breathing. The excretory system gets rid of wastes. The skeletal sy
holds you upYour body in fact, is an amazing example of co-operation (working together), witl
each body part doing the right task at the right time.



SOMETHING TO DO

Put it together and what have you got? The inside story on you!

What Yu Need:
a sheet of paper big enough for you to lie on (if you can’t find this in atoeet tape some smaller
sheets together) colored marker pens construction, gafssorsted and blue yarn, white gliesotard
or shorts and-shirt reference books and pictusdsut the body a friend to work with.

What to Do:

1. Visit the library and find books with drawings of body pdrte librarian can help you. ¢4 can
also use the drawings in this book.)

2. Before you make your body drawing, put on a leotard or shortslastura (If you wear bulkier
clothes, your friend canmake a good out- line of your boplie on your back on the piece of paper
Hold your arms a little out from your sides.

3.Ask your friend to trace all around yothen you’ll have dife-size outline of your body

4. Now with construction papemake some body parts that you can put on your body otboe.
might like to include some importangans: brain, lungs, heart, stomach, |iisege and small
intestinesYou could also include some bones: collarbone, ribs, vertebrae (backbang) aped,
hand, foot, and legones.

5. If you can find a good drawirtg guide you, you can also show some of your main blood
vessels. Use blue yarn for veins and red yarn for arteries.tBeawon with pencil first. Putthin
line of glue along the perl lines. Then stick the yatown.

6. Here are some problemsslve as you do this activity: Where do the body parts go on the
outline? How big shoulthey be? IS pretty easy to fegbur bigger bone hat tells you where they
should go on your drawinijou can also measure them with a string or a tape measure, and cut paj
bones the same size.

Organs can be trickieTry to find drawings that show whetleey go. Read the text to see if it says
about how big the organs are. For instance, your heart is thleaite of your clenched fist.

Try to make as good a picture as you can, buttdeorry about making some mistak&®u're
bound to learn a lot more of your “inside story” than you knew wioerbegan.



SOMETHING TO DO

Keeping in duch
How many ways can you make two of your body parts touch each dthier’s a good way to
exercise and to find out how many different wgga can stretch, bend, and twist.
Let's start with some easy moves:
1. Thumb touch thumb.
2. Nose touch wrist.
3. Finger touch nose.
4. Knee touch elbow
5. Ear touch shoulder

Harder:
1. Forehead touch knee.
2. Sole of foot touch sole of foot.
3. Hand touch shoulder blade
(shoulder bone in your back).

There are hundreds of tifentcombinationsYou could make this into a game with a frieviour

friend calls out move, and you try to do it. Every time you do move, you get a point. What keeps
your friend fromcalling out impossible movesiike lipsto elbow or tongue to ear? If you try a

move and can't do it, you and your friend trade places. The first move your friend has to try is the
one he or she called out. If your friend can’t do it, you get 2 points. If your &@erdb it, though,

your friend gets the 2 points.

AMAZING FACTS

Lifespans

What's the longest any human being ever lived? Perhaps it was a man who died in Japan in 19
the age of 120. Other people have claimed to be.dfdevever they didnt have any proof, such
as a birth certificate. This man did. It is very rare, though, for someone to live more than 100 ye
A baby girl born in Nort®merica now can expect to live to be A%aby boy can expect to live
to 70. (These areveragesSome people wilive longer lives; someiill live shorter ones.) Why is
there an 8-year dérence between males and females? Some people who study lifespans think
women live healthigeress tense lives. Others think there is something built ingbtwomens
bodies that makes them strondgéobody knows for sure.



SOMETHING TO DO

Games for Each and Every Body
Most kids have run races or played tag. Here are some body wgekoes that are a little
more unusual.

|. Tangled Hop and Push

What Yu Need:

a friend about your size

What to Do:

1. Make a circle on the ground, with a diameter of 1 to 1.5 m (4 to 5 feet). Do you
know what the diameter of a circle is® i straight line that goes right across the
circle, from one side to the othpassing through the center

2.You and your friend should both stand
inside the circle. Both of you reach
behind your back and grab your left foot
with your right hand. Now reach behind
your back with your left hand and grab
your right arm. (This sounds a lot harder
than it is. Look at the drawing for help.)

3. The idea now is to hop over to the other
person and push him or her out of the cinéa.
can’t be too rough about this, or you'll start to fall
over . _
4.You win if you push the other person out of the “‘*~----E__%_ﬂ_______f_f,>
circle, without letting go of your foot and arm.

Il. The Geat es and Elbows Race
What ¥Yu Need:

some friends to race with
someone to start the race (take turns)
old clothes to wear

What to Do:

1. Mark a starting linédlhen mark a finish line about 3 m (10 feet) avi”isty on grass or soft
ground—this hurts too much on pavemenay(¢ould try it with elbow pads, if everybody has a
pair)

2. Lie face down with your friends behind the finish line. Put your hands over your ears. Now lift
yourself up on your toes and elbows.

3. When the starter shouts: “GO!” race as fast as you can for the finish line. If you rest your body
the ground or fall oveyou have to start over



SOMETHING TO DO

Six Impossible ricks

Human bodies are pretty well built—but there are some things thegajisto.

1. Kiss ¥ur Elbow

Well, can you? | cat—and 1 never met anyone else who could, eifNercheating, now—I mean the
verytip of your elbownot the inside of your arm.)

2. Gasp!
Breathe in through your nose. yiu have a cold, you may have to quit right now!) Swaleasy?
Now breathe in through your nose and swabidthe same timgNobody can do this. K'a way of
keeping breathing separate from swallowing food.)

3. Balance Challenge

Stand beside a wall with your rightle against it. Press the edggair right foot against the wall. Now
try to lift your left footwithout falling over (It cant bedone.To lift your left foot without losing your
balance, you'd have to lean right—but the wall keeps you from doing this.)

4. Sicky Fingers
Press your hand flat against a table with the fingers spread a littléiftNgaur hand a bit, and tuck
your middle finger undeso that its first two sections are also pregagainst the table. Keeping all
your other fingers pressed against the table, lift your thumprdldem? One at a time, lift your
baby finger and then your forefingeast ofall, lift your ring finger. Oh-oh! It's stuck to théable!
Another way to do this one is to press the fingertips of your two hands togetheéthe two mid-
die fingers so that their first and second joints are pressed todédinery to separate the two ring
fingers.They seem glued together

5. Hey Your EyesAre Suck!

Look straight ahead. Now roll your eyeballs up as if you were trying to roll them back in your head
Don't tilt your head back. Close your eyeliidth your eyesalled up try to open your eyes again.
(Your eye muscles wariet you do it.

They’re already keeping your eyes rolled up—and they’d have to work in the opposite direction tc
you raise your lids.)

6. Wggle Your Ears
Are you getting tired of trying to do impossible thingg8ll, this ondsnt impossible—it5 just hard.
Everyone has ear-wiggling muscles, but most of us have no idea how to work them. Practice whil
looking in a mirror



AMAZING FACTS

Useless Bits?

Some body pans darseem good for much. For instance, tretkatlittle floppy piece of tissue
hanging down at the back of your thrdats called theuvula. People who draw cartoofike to
show it wobbling when their characters open their mouths to sing or shout. The uvula has n
that anyone knows about.

We have another seemingly useless bit calleddh®aiform(worm-shapedyppendixIt’s a “dead
end” near one end of your large intestine. In some animals, an appendix may help to digest
but it doesrt seem to help humans. Sometimes it causes a bigfpparsons appendix can get
so sore and ptdd up that it has to be removed by a dodad the person never misses it.

AMAZING FACTS

Body Mysteries

We still have no answers to many of the biggest questions abdodias.

» Why do we sleep®e spend about a third of our lives sleeping. feelawful when we dor’get
enough sleep. So fahough, we’re not sunehy our bodies need sleep.

* Why do we dream? Is a dream just an accident, a side-effect whideaosrare doing something
else? Or does it help us solve our problems? No one knows for sure.

* Why do we ageWhy do our bodies wear out and di&2 know thatging is built right into our
body cells. Every daynillions of our cells die and are replac&te older we get, though, the more
slowly cells are replaced. But why does this happém@dont know — yet.



Your Skin

Suppose that on your birthday somebody gave you an amazing space-age suit. When you
cold, it would warm you up. When you were hot, it would cool you down. No mattenmuaiv
rain fell, the suit would always keep you.dtgould keep out germs, and cushion you if youdel if

it ripped, the suit would repair itself!

You already have a suit like this. Some people call it your birthdidybecause i what you were
wearing when you were born.dtyour skinYour skin suit is only a couple of millimetres (one-
hundredths of an inch) thick. The thinnest skin is in your eyelids. The thickest, toughest s
(about 5 mm or 1/5 inch thick) is on the soles of your feet.

Your skin is just loose enough to let you move around. If you stretglooutingers, you can see
little wrinkles on your knuckles. When you makdist, the knuckle skin smooths out to let your
fingers bend. Not only does yoskin stretch when it needs to, but it also snaps right baok
place.Try pinching up some skin on your ar&s soon as you let go, your ailpooks smooth
again.

The outer layer of your skin is called thpidermis Every time you wash your hands or dry
yourself with a towel, some of your epidermis flakes ©his is nothing to worry about. &’
always being replaced by new skin growing up from underneath. The epidermis makes a waterf
coat for your bodylt also keeps bacteria and viruses from getting ingddeand making you sick.

Epidermiscellshave a lot of a tough protein calleeratinin them.Your nails are also made out of
keratin.The part of your fingernail that you can see is dead—sthdty it doesrt’hurt to clip your
nails. The living part is under the skin at the base of the nail. Fingernails are handy for scratcl
itches and picking up small things. But their main use is to protect your fingertips, which are full
nerve endings and easlkiyrt.
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Under the epidermis is a thicker layer of skin calleditivenis.If you've ever thought of your skin
as just a bag that holds you togethieink againThe dermis is full of important things, including
your bodys cooling/heating systemhe dermis is threaded with tiny blood vessels caligillaries.
When you are getting too hot, these blood vessels open wider so that more blood can flow thi
them.As the blood flows, hed¢aves your body through your skin.

The dermis also has sweat glands in it—about 100 for every squianestsez of your skin (or about
650 for every square inch). Sweat is a salty liquid that seeps out of little holes in your skin c:
pores.As it evaporates (turns into gas), it cools you down.

When you're getting too cold, the blood vessels in your skin constrict (get smaller). This helps
save your body heah layer of fat just below your dermis also holds in h€hts fat gives your
body a smooth, rounded shape. It also protects your bones and organs from bumps and ja

There are hair roots in your dermis, tdbe roots are the living part of your hdihe part of your
hair that you can see is dead keratin, like fingernHiat's why a haircut doesrurt—but having
your hair tugged out by the roots do¥su have hair all over your bodgxcept for the soles of
your feet and the palms of your handsoifl¥soles and palms have a special “non-skid” surfac
that's covered with ridges.) Most of your body hair is fine and short. Only the hair on your h
grows long. Beside each hair root is an oil gland. The oil keeps your hair from getting too bri
and it also keeps your skin soft.

Your dermis has many special nerve endings cadleske @ceptorsThese send sense messages to yol
brain.Your skin can tell wet from dmpot fromcold, and smooth from rough. Pain receptors in you
skin warn you thayou've cut yourself. Pressure receptors can feel a tiny insect walking up your a
Your skin keeps you in touch with the world in many ways.

Why do some of us have dark skin, and some have lighter-colored skin? There is a pigment (co
chemical) in our skin cells calledelaninf we have a lot of it, our skin is brown or black. If we don’t
have much, our skin is lighter colored. In light-skinned people, more melanin forms when they are «
the sunWe call this a suntan. If the melanin gathers in little patches, it makes freckles.

The blood flowing through our skin also colors it. This pinkish cokor be seen more easily in
lighter-skinned people, especially in lips, which have many blood vessels and very thin skin.

One human heart is much like anotH&p are human lungs and livers and musgéletally, the
main way we look different from each otlggres no deeper than our few millimetres of skin!



SOMETHING TO DO

Soap on a Rope
Old soap scraps can be recycled into a great gift—or a handy item for your own bathtub scrubs.

What ¥Yu Need:

a cupful of soap scraps
a piece of soft cord (remembiis going to be around someabareneck) about 40 cm (16 inches)
long a double boiler a stirring spoon styrofoam coffee cup food coloring in your favorite color

What to Do:

1. Pour some tap water into the bottom of the double
boiler.

2. Put the soap scraps into the top of the double boiler
Break up the la@yer scraps so that they will melt faster

3. Heat the double boiler on the stove until the water boils.
Turn the heat down, so that the water keeps simmering
(just barely bubbling). (Ask permission before using the
stove!)

4.With the water simmering underneath, the soap scraps
will melt. Stir the soap once in a while to help break it
down. It may take an hour or so for all the soap to melt.
Be patient. (6u may need to ask an adult to beat the soap
with an electric beater to get all the lumps out.)

5. When the soap is melted, you can add a couple of
drops of food coloring.

6. Very carefully (the hot soapay burn you if it

touches your skin) pour the melted soap into the
styrofoam cup. Stop when the cup is half full. Put the two
ends of the cord into the soap, keeping the long loop clear
of the cup. Then finish filling the cup with soap. Leave it

to harden. (If you want it to harden fasfart it into a
refrigerator)

7.When the soap has hardened, pdahefcup\Voild —

soap on a rope!

Why Do W Need Soag\nyway?

Kids sometimes feel that using soap is too much trouble.i¥hyit good enough to wash yourself
with water?Your skin has a film of oil on it, and thatvhere the dirt sticks. Plain water ¢avash
off this oily dirt, but soapy water can.

Everything in the world is made of tiny bits called molecules. Molecules of oil and water just won't
stick together(To prove this to yourself, add a spoonful of cooking oil to a glass of. water

Since oil and water wonstick togethermplain water wort’lift oily dirt off your skin. But soap

molecules can stick to both oil and water molecules. When you lather soap on your skin, the soay
makes a connection between the oil and the water—and they all go down the drain together



SOMETHING TO DO

Fingerprint Fun
As far as we knoyno two sets of fingerprints are exactly alike. Eventidahtwins’ fingerprints are a
little different. Have a look at your owimgerprints and collect some from your friends.

What ¥Yu Need:

an ink pad with washable ink
sheets of white paper

soft lead pencils

clear sticky tape

family members and/or friends

What to Do:
1. Roll your fingertip from side to side on the ink pad. Then roll your fingertip from side to side on a
piece of white papeYou will probably have to practice a few times to get a clear fingerpriittléAnk
Is better than a lot. It may help to press your fingertip on the paper with your other hand.)
2. Make a whole set of fingerprints for your right and left hands.

u
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3. If you don’'t have an inkpad, you can still make fingerprints. Rub a soft lead pencil in a small patcl
a piece of pape¥wwhen you have made a thick, gray place, press your fingertip on it.

4. Now press your fingertip on a short piece of clear sticky téipk.t&e piece of tape to white paper

5. The drawing shows the main kinds of fingerprints. Which kind do you have?

6. Collect and compare the fingerprints of some of your family and friends.

AMAZING FACTS

Hair-Raising Numbers

Did you know that your hair grows about 2,500 cm (1,000 inches) &dayrave over 100,000 hairs on
your head. Each one of them grows about 0.25 mm (1/100 inch) a day—figure it out!

A human hair is so strong that it can be stretched until it is one-third Jenigesut breakingThe
strongest hair ever tested came fromoaan in India—it could support 178 g (over 6 oundesdpe
made of just 500 of this womarhairs would be strong enough to hold the weight of the average mar



SOMETHING TO DO

Hanging by a Hair
The hairs on your head are a lot stronger than they look. Put a long hair to the test—either yc
own or somebody else’

What ¥Yu Need:

a hair at least 15 cm ( 6 inches) l@mne paperclips, small nails, or scrésysea strip of paper about
10 cm longand 4 cm wide (about 4 inchieg 2 inches)

What to Do:

1. Use tape to stick one end of tiaer to a shelf or countewvhere it can hang free.

2. Make a loop out of the pap&tick the other end of the hair to the paper loop.

3. Put the nails or paperclips irttee loop, one at a time. (All the things you use should be the sam:
size and kind.)

4. How manynailsor paperclipgan you add before the haireaks?

5. Try this with hairs from youfriends and familyif you wantto compare the hairs, always use
the same things in the paper loop. Do hairs that look thiakeput to be strongefte curly

hairs stronger thastraight hairsAre dark-coloredhairs stronger than light-colorédirs?

We triedthis with one of Barbara’'(straight, brown) hairgVe usedjumbo” paperclips, which are
made of thicker wire than tlmegular kind.They’re about 5 cnf2 inches) long\We were able ttbad
on 42 paperclips before tihair broke!

AMAZING FACTS

Claws!

A man in India holds the record for having the longest fingernails in the world. The five fingerne
on his left hand have not been cut since 1952. When measured in 1985, they had a total len
over 363 cm (143 inches). The thumbnail alone measured almost 88 cm (over 34 inches).
mans nailsdont look like long daggers, as you might think—they’retalsted aroundike party
streamers.



SOMETHING TO DO

Spot Some Sweat Glands

You have over 2 million sweat glands in your skin. Find some of the glaeds on the palms of
your hands.

What ¥Yu Need:

125 ml (1/2 cup) water 10 ml (2 teaspoons) cornstarch iodine
measuring cup measuring spoons little squares of,@mert 6 cnx 6 cm ( 2.5 x 2.5 inches)

What to Do:

1. Mix together the water and cornstarch.

2. Dip little squares of paper intiee corn starch-water solution.

3. Paint the palm of your hand with iodine. (Then puidbdme away so that youngehildren
won't find it—it’s poisonous if swallowed.)

4. Now skip hard, run around théock, or dance to some rookcords until you work up sweat.
5. Press a square of paper to paém of your hand/Nhat do you see on the pap¥or sweat
glands are making these marks.

AMAZING FACTS

What Good a Goosebump?

A goosebump is not much goodadtt—unless you're a goose! Birds hditde muscles in theiskin,
which let them flufout their feather&/ou carsee the bumps of these feather muscles on poultry rea
for the oven. Furry animals have the same muscles to let thiéarthetr fur Air is trapped in the fur
next to their skin, which helps to keep them waAmimals’ fur also stands up when they see ar
enemy—it makes them look bigger and stronger

What about usWell, we have the same muscles, and we try our Bashlittle hair on our bodies
stands up when we’re cold or really scaréokvever our hairs are so fine that they didmélp us stay
warm or scareff our enemies.



Your Bones

Have you ever seen a human skeleton? Maybe you’'ve seen one in a science museum. Even
never looked at a life-size skeleton, you've probably seen cardboard ones hung up as spooky He
decorations. Skeletons—especially skulls—are often thought of as scary Y@hggery one of us is
walking around with a complete skeleton inside. ¢thvered by paddings of muscle, fat, akid.

This framework of bones holds us up and—along with our muscles— lets us move around.
protects our body organs. Ribs form a cage around our hearts and lungs. Skulls make a hard ht
our brains.

You can feel a lot of your skeleton by pressing lightly with your fingerg.can trace the jutting brow
of your skull and the round sockets for your eyes. Put your fingers just in front of your ears an
and close your mouth. Can you feel the hinge of your jawbone? Press your fingers just under yo
Open and close your mouth again. Which jawbooged—the top one or the bottom one?

Run your fingers along your collarbone and breastbone. Count your ribs. Reach behind and tc
bones in your backbone. Keep going, right down to your shinbones, ankles, and toes. How
different bonegan you count?

You may be surprised to know that you have well over 200 bones. Many of them are smalltdred «
felt through your skin. Half of theones in your body are in your hands and #&ed heres something
that may surprise you even movéhen you were a babyou had around 300 bones—nbut by the tir
you’re grown up, you'll only have 206. How can this be?

As your bones groygsome of the smaller ones will fuse (join together) to make bigger bones. Fa
instance, your backbone has about 33 separate bones {eak&aag. Your parentsbackbones
only have 26 bones. When you were born, there were still some gaps between the bones in yc
cranium(the top and back of your skull). Slowly these bones grew togeititéryour cranium
looked like one bone. (There are still wiggly lines on it, though, where the eight bones fitted toge
like jigsaw puzzle pieces.)

When you were born, your bones were quite soft. They had adattdfigein them. Cartilage is the
rubbery stufin your nose and outer eafs bones growthey get hardeespecially on the outside.
Minerals, mostly calcium and phosphorus, make your bones much stronger

Does this mean that bones become hard, dead things—Ilike rocks—as you get older? No, this
true at all. Less than half of a bone is made of minerals. Much of the bone is living and growing
blood vessels running through it. Some bone is very hasdadlledcompact boneéBut your lager
bones would be too heavy to lug around if they were made of compact bone all the way throuc
Many have a lightesofter part inside, callegbongy boneAt the center of your biggest bones, like
the long bones in your arms and legs, is jelly-likef staifedmarrow There are two kind¥ellow
marrow is mostly stored fat. Red marrow makes new red blood cells—about two million cells a
secondYour red marrow also makes some kinds of white blood cells.

Where two bones meet, they form a joint. Some joints, like the ones in your cranium, are just gl
togetherOthers—Iike the ones in your wrists,
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your knees, your hips, and your fingers—need to move. The ends of the bones are covere
smooth cartilage, so that one bone can siothly past anotheBpecial liquid calledynovial fluid
keeps the joints oiledough straps calledjamentshold the bones in place.

You have many dérent kinds of joints. Hinge joints are like the hingesa doorThey only bend in one
direction. The elbow is a hinge joit@an you think of others? Ball and socket joints, like the ones in y:
hips, let you move more freeljhey move like the joysticks on video games.

The only thing still needed by these bones and joints is something to make them move. That son
Is your muscles—but thatanothestory!

AMAZING FACTS

Bone Recal Holders

The lagest bone in the human body is the thighbone (femlliy itself, this bone accounts for over one
guarter of a persam’height.The smallest human bone is one of the bones in the inndéttxaalled the
stirrup because of its shape, and @hly about 3 mm (1/10 th of an inch) lofigio or three stirrups could
sit on the nail of your baby finger

The longest bones ever found came from a brachiosaur dinosawathdtig up in Colorado in the
1970s. The shoulder blades measured 2.4 m (8 feet) long. Some of the ribs were 3 m (10 feet) long. \
the smdest bones in any animal? Probably the tiny ear bones of the bee hummingbird, a bird
only 2 to 3 cm (1 inch) long. (Why don’t we firgren tinier bones in insects? The answer is that inse
don’t have bones at all. Instead they have a hard outer shell catbensérletol).



SOMETHING TO DO

The Original Cast

Feet—they're hardworking, forgotten body parts. Nobody bothers toserigs or poems
about them. How about turning yours into works of art?

What ¥Yu Need:

3 kg (7 pounds) of plaster of Paris (buy at building supply or craft store)
a shoe box

a piece of plastic wrap or aluminum foil

damp sand—enough to fill the shoe box

newspapers

a big empty can

an old spoon or stirring stick

sandpaper

What to Do:

1. Spread out some newspapers where
you'll be working. This could get a little
messy

2. Line the shoebox with plastic wrap or
aluminum foil.

3. Fill the shoebox about two-thirds full of
damp sand. (How damp@® damp as the
sand you need to build a sand castle that
will hold together—don’t make it too
watery)

4. Pour some watanto (he big can. Stir in
plaster of Paris, a little at a time, until the
mixture looks like thick cream.

5. Choose your favorite foot. Press that
foot straight down into the sand to make a
deep, clear footprint. If this doesn’t work
out, smooth over the sand and try again.
6. Pour the plaster of Paris into the
footprint, slowly and evenlylf the can is e —
too heavy for you, ask an older person to
do this step for you.) -
7. Leave the plaster to diyhen the plaster
is dry, take the plaster foot out and brush
off the sand. Use the sandpaper to smooth
it. Now you've got a beautiful life-size

replica of your foot. What will you do with

it? Use your imagination. Could it be a
paperweight? door stopper? Maybe it can
be an unusual decoration for your room.




SOMETHING TO DO

The Incedible Shrinking Kid!

Suppose you asked me how tall | am. Suppose | told you that would depend on what time of day
you asked maMould you think 1 was crazy? Read on.

What ¥Yu Need:

a tape measure or metre stick (or yardstick) a pencil and a notebook a partner

What to Do: 17

1.As soon as you get up in the morning, stand up straight
against a wall, with your feet togethieook straight ahead.
2.Ask your partner to mark your height on the wall with a
very light pencil mark.

3. Use a metre stick or yardstick (or tape measure) to find
out howtall you areWrite it down.

4. Just before you go to bed, measure yourself again in the
same wayHow tall are you now™Pry this for a couple of

days in a roWVhat do you find out?

Whats Happening?
The hard bones in your spine (vertebrae) have softer “cushions” between them. These are called
discs. While you jump and twist and turn, your discs keep your vertebrae from getting jolted too
much. During the dagravity
pulls down on your spine . Thequeezes some of the water out of the discs. (Gravity is the
force thatholds you on the earth and keeps you from flying off into space.) So, by bedtime, you're
alittle shorter than you were in the morning. Overnight, though, the discs fill up with water again
.What do you think happens to astronauts who spend a long time in space with npghavijyn
them?

AMAZING RACTS
The Oldest Human Skulls

Here’s the question: “What'the oldest human skull ever found?” It sounds easy to ansuter
it's not. The tough word is humait what point do we decide to call ancient bones human?
People have not alwaggireed othis.

The first skull anyone is willing toall homo (man) is about 2 million years old. (By the way
homo is a Latin word that means people in general, not just men.) This was Homo habilis (han
man), who walked on two feet and made very simple stone tools. People have alskibisnd

of homo erectus (upright man), who lived about a million years ago. Homo erectus had a bigc
brain than Homo habilis and knew how to use #eout 30,000 years ago, skulls of Homo
sapiens sapiens (people like fist appeared.

By the way in all the world, only a few dozen skulls of our most ancient ancestors have bee
found. People who study dinosaurs have thousands of bones to look at, yet dinosaurs i\
much longer ago. Perhaps, a million years ago, there just weren’t many people around.



SOMETHING TO DO

Bend a Bone

Bones are made of both organic material, such as living bones celidoaddressels,
and inorganic material: the minerals that make bones hard. Dissolve (wash away) the minerals
and see what'left.

What Yu Need:

turkey or chicken leg bone
glass jar large enough to hold the bone
strong vinegar

What to Do:

1. Clean all the meat off the leg bone.

2. Put the leg bone in the.j&our enough vinegar into the jar to cover the bone.

3. Leave the bone for a few days. Poditla# old vinegar and pour on new vinedao this
for two or three weeks.

4. Take the bone out of tnegar and dry it & The bone will now bend like a piece of
rubber If it is long enough, you may even be able to tie it in a Rilnat.vinegar has
dissolved most of the hard minerals out of the béfitaout its minerals, the bone is like the
rubbery cartilage in your nose.



Your Muscles

It's morning!You hop out of bed, roll up your blind, and blatkhe bright sunshin&/here are your slipper¥®u
crawlunder your bed and find thelWou can smell blueberry pancakes cooking in the kitchen. Goatle hungry—
you can feel your in-sides gling and growlingYou hurry down the hall.

You've been up only a couple of minutes and you've used hundreds of musclesidinsaths in your back, arms,
legs, and hands got you @itbed, across your room, and down the hall. But other muscles were at work, tc
muscles that you never have to think about. They made the pupils in your eyes (the black centers) small
the light hit themThey made your empty stomach churn. They also pushed air in and out of your lungs and kep
flowing through your body

You have over 600 muscldhey make up nearly half your weight. Muscles are the “meaty” part of your bc
made mostly of protein. liact, when we eat the meat of animals such as cattle, we’re usually eating their mus

More than 400 of your muscles work with your bones to move you around. They'restallethimuscles.
These muscles are attachegaar bones by strong cords calteddons Stretch out your hand and wiggle your
fingers.You can see the tendons that reach from the bones in your fingers to the muscles in your wrist and ar

Muscles can onlgull a bone. They can't push it. So they often wogpkairs. Suppose you want to bend your arm
An upper arm muscle, culled the bicepsntracts (This means that it tightens up and gets shdfibe
bicepspullsyour arm up. When you want to lower your arm, the biceps relaxes. (This means that it gets
longer and flattey Another muscle contracts, pulling your arm straight addirs muscle, called the triceps,
is on the underside of your upper aMau can feel your biceps and tricepsrking. Put your left hand around
your upper right arm. Then slowlbend and relax your right arm.

Another name for skeletal muscles/@duntary muscles. “Wluntary” means that you can choose whether 1
move these muscles or nébu decide when you want to stand up, sit down, pick up an apkiekarball.Then
your brain sends a signal to your muscles along your neme#hey get to work.

When you do something over and over again, the muscles work together more shi@stiyigu dorthave to think
about evenjittle movement. Have you learned how to ride a bicyétefprobably wobbled and shook the first few
times you tried. Now you can get on your bicycle and rii@itifout thinking about how to do it. $tthe same when
you learn a dance step or play a new sport. The more you practice, the easier it becomes.

Muscles are made of bundles of long fibers (strings). In the big muscle of your behifgietie maximuythere
might be 200 fibers in a bundla.your tiny eyelid muscles, there are only about five fibers in a bundle. Each fi
either contracts as tightly as it can, or stays relaxed. tt@amtract just a little biet, when you lift a heavy box,
you feel your arm muscles working harder than if you'd picked up an ice cream cone. otz

When you lift the heavy box, a lot of fibers in your arm musclescaiitract. When you lift the ice cream cone
only a fewwill contract. Thether muscle fibers will stay relaxed. Each fiber can only contracsfaitaecond.
When you need to use a muscle for a long time, the fibers take turns contracting and Adiaxiagvhile,
though, all the fiberwiill be tired. The muscleill start to tremble and ache, and you have to give it a rest.

Some muscles in your body don'’t get fatigued (tired) the way voluntary muscles do. These arecaiiedry
muscles, because you don't have to think about working them. They ddik@mysnping blood through your heart,
suckingair into your lungs, and pushing food through your intestines. These actions are just too important to le
your memoryimagine how full your day would be if you had no involuntary musalesg with remembering to
take your lunch and bus fare, go to hockmactice, and do your homework, you'd also have to remember to bre:
and digest your food!



SOMETHING TO DO

Whole Lotta Shakin’ Goiri On

The harder you try to hold your arm muscles still, the more tittheements they will make.

What Yu Need:
3 paperclips, or 3 pieces of thin
wire about 15 cm (6 inches) long a table knife a table

What to Do:

1. If you're using paperclips, straighten them out
into V shapes. If you're using pieces of wire, fold
them in half to form V shapes.

2. Slide the wires onto the smooth edge of the
knife blade. Stand beside the table. Hold the knife
out in your right hand so that the tips of the wires
are just touching the table. (See the drawing.)
Don'’t rest your arm on the table or brace it in any
way.

3.Try as hard as you can to keep the knife and
the wires stillAre

you having any luck? What are those pesky little
wires doing?

4. Give your left arm and hand a chance. Do they
do any better?

5. Challenge your family or your friends to try

this one. Everyone will be surprised at what

happens.

What5 Happening?
Inside a muscle, there are always some fibers contracting (tightening up), while others are relaxin
The fibers keep taking turns. Every time they switch,dlrermuscle still twitches a little—sasit’
impossible for you to hold your arm perfec

AMAZING FACTS

In the Blink of an Eye
The fastest muscle in your body is the one that makes your eyelids open andoclasablink
about 5 times a second. This is not very fast compared to the movements of some other an
Hummingbirds use their wing muscles to beat their wings about 90 times a secondcéilsects
midgescan beat their wings over 1000 times a second—the fastest muscle movement ever reco



SOMETHING TO DO

Challenge ®Wur Muscles

All skeletal muscles get fatigued (tired) when they make the samewemnand overCompare some
of your muscles’ speed and endura(atzlity to keep going).

What Yu Need:

a clothespeg (the kind that hasging in it) a hard-cover book that you déh in one hand a watch
or clock that showseconds paper and pencil

What to Do:

1. First test the muscles in your fingers. Hold the
clothespeg between your thumb and index finger
How many times can you squeeze the clothespeg
open in 30 second3?y this twice more, writing
down your score each tim&re you slowing down?

2. Now test the muscles in your hand. Rest your arm
on a table, with your palm facing up. Open and

close your hand for 30 seconds. How many times
can you do itTry this twice more, keeping track of
your scores.

3.Test the muscles in your arm. Hold your arm straight
down, with the book in your hand. Lift your arm to
the side, to shoulder height. Lower it again. How many
times can you dthis in 30 seconds™ry this twice
more, keeping track of your scorAse you slowing
down?

If you're right-handed, you probably used your right
hand and arm. If you're left-handed, you probably
used your leftTry these tests again with your other
hand and arm. What do you find out?



SOMETHING TO DO

Muscle Mystery

Try this one for a weird, floaty feeling.

What ¥Yu Need:

a doorway to stand in

What to Do:

1. Stand in the doorway with your hands at your
sides.

2. Lift your arms until the backs of your hands
are touching the door frame on either side.

3. With the backs of your hands and wrists,

push against the door frame as hard as you can,
counting slowly to 30.

4. Step away from the door frame and let your
arms hang loose. What happens?

Whats Happening?
Your brain has been sending messages along
your nerves to the muscles, telling them to lift
your arms. When you suddenly step away from
the dooy some of those messages are still on
their way It takes a couple of seconds for your
muscles to get the latest news— relax.




Your Heart and Blood

Try closing your hand into a fist and opening it again. Do this about once a second for a couple of m
Your hand will soon feel pretty tirefihe muscles need a rest. Howeyeurheart muscle never takes
time off, not even when you sleey/hen you were a bapyour heart beat about 120 times a minute
As you grew up, this slowed dowsn adult’s heart beats about 70 times a minute. Even this is fac
than you were closing your hand. The only rest your meastle ever gets is the little pause betwee
beats.

Your heart is about the size of your fist. It sits in the middle of gbast, between your lungs anc
behind your ribs and breastbo¥eur heart is tipped a little forward on the left side. It has a thick wall do
the midlle, called theseptumand it has four chambers (spaces). Thekbapnbers are called atria, anc
the bottom ones are calleehtricles Between the atria and ventricles are little trap doors calleesYour
heart is a powerful pumps your heart muscle contracts (squeezes), it pumps blood through its chan
and out into your body

This is how it goes: Blood comes into yaught atrium through two tubes calle@ins This blood
has been all over your body—in your fingers, toes, brain, and intestines. The valve opens, a
blood flowsdown into the right ventriclefour heart gives a squeeZéis pushes the blood out of the
ventricle into a tube called amtery. The artery carries it to your lungs. From your lungs, the blood trav
back to your heart. Thigme it enters the left atrium. It goes through the valve into the left ventric
This time, when your heart squeezes, the blood rushes outiamge artery that starts it on a trip to all
parts of your body

AORTA

PULMONARY (LUNG)
ARTERY

LEFT ATRIUM

RIGHT ATRIUM

VALVE

VALVE

LEFT VENTRICLE

RIGHT VENTRICLE



What'’s in this blood that your heart is pumping/Py does your bodgeed blood anyway® little
overhalf your blood idiquid called plasma. ttarries nutrients (tiny broken-dowits of food) to all
parts of your bodyrour blood is also the “stream” that carries your blood cells along. Nadhaly
these are red blood cells.

Under a microscope, a red blood cell loldks alittle saucer with a di; the middle. But think of red
blood cells as tiny cargo boats. They arrive at your heart (the right side, remember) carrying ce
dioxide, a waste gas that your body wants to get ridafr heart sends them on to your lungs. In
your lungs, the red blood cells drop off the carbon dioxide (which you breathe out). They picl
a fresh load of a gas called oxygen (which you just breathed in). Then they go back to the hea
left side).From there, they are pumped out agamlitparts of your bodywhere the oxygen is needed.

You also have white blood cells, but not nearly as many as redlteiss one white cell for every
500 to 1000 red cells. Whitellsare bigyer than red ones. White cells cruise around your blood lik
an armyprotecting you from attack by germs. One kind of white cell can even gobble up things
shouldn’t stay in your blood, like bacteria or dieiad blood cells.

Besides red and white cells, you also have lots of broken cell bits called platelets in your bloc
you cut your fingerthe platelets catch on the rough edges of th&bel spill out a chemical that
helps to make little sticky threads. The threads form a clot to gaéatut. This keeps yoftom
losing too much blood.

Your blood travels around your body through a huge branching network of blood \ié&selsre three
kinds: arteries, veins, and capillariédgeries carry blood away from your hedithey must have thick,
muscular walls, because blood rushes through them in great waves pumped by y8tialearplaces

in your body—such as your wrists and your neck— arteries are close enough to your skin that yc
feel the pumping. This pumping is called ypulse

The arteries branch into smaller and smaller vessels until at last they as@tiiayies Some capillaries
are so small that the blood cells havegaeeze through in single file! The walls of capillaries are s
thin thatnutrients and gases can pass right through into the body cells that need them.

Your blood journeys back to the heart through your v&lams carhave thinner walls, since the
blood doesn’t pulse as hard through thettesugh arteries. Some veinsike those in your legs—
work against gravity (the force that pulls us down towards the earth). They have little valves in t
to keep the blood from flowing back the wrong w8ynaller veins join bigger ondgke small
streams flowing into a biggene. Finally the biggest veins of all pour the blood back into your heart

The whole incredible trip that your blood makes—from heart to lungs, back to the heart, out to,the |
and back to the heart again—takes about 23 seconds!



AMAZING FACTS

And The WWiner Is—Us

A shrew—a tinyfierce relative of the mouse—has a heart that beats about 1000 times a minute. It Ii
about 1.5 year#\ rabbits heart beats about 200 times a minute. It lives about 6 Aeatephant
heart beats about 25 times a minute. It lives about 60 years. If you take the troubletuttgmtieation,
you'll find out that each of these mammals gets betvi®@@million and a billion (1000 million)
heartbeats iits lifetime. (For eample, the rabbit gets 200 beats a minute x 60 minutes in an hour
24 hours in a day x 365 days a year x 6 years.) This is about averag@riorals.

The smaller mammals tend to live fast and die young. The bigger ones have slower heartbeats an
longer But what about human beings, who are also mammals? People live to be about 70, and
hearts beat aboéD times a minute. This means that human hearts beat about 2.5tiilksn
before they give out.




SOMETHING TO DO

The Beat Goes On

As your heart beats and sends a wave of blood through yoynfodsan feel this in your arteriessit’
called your pulseYour wrist is a good place to feel and see your pulse.

What ¥Yu Need:

a watch that shows seconds a small piece of Plasticine a toothpick

What to Do:

1. This is how to take your pulse. Put the three middle finge
of one hand on the inside of your other wrist. Rest your
fingertips against the thumb side of your wivsiu will feel a
regular throbbing under your fingers. This is your pulse beat.

2. Sitin a chair resting for about 5 minutes. Now count the
beats in your wrist for one minutEhat is your pulse rata.
kid's pulse rate is usually in the range of 90 to 120 beats a
minute. An adult’s pulse rate is slower— around 70 beats a
minute.

3. Try running or skipping for aouple of minutes and then
take your pulse again. What Happened?

4. Now try taking the pulses of some other members of your
family. What do you find out?

5.To see your pulse beat, make a pulse mkgke a little

ball of Plasticine, about the size of a marble. Flatten it just
enough so that it will sit on your wrist. Stick a toothpick in it.
When you set the pulse meter on your wrist pulse point, the
toothpick will bob back and forth in time to the beat. This

doesn’t work for everyone all the time. | can get a pulse meter Qf}\
to bob on one wrist, but not on the otidove your meter G4 >/
around to a couple of spots on the inside of your wrist before o N
you give upWatch carefully for the back and forth e ‘“\ \\\@m}
movementTry it on friends and family membe&hen it /%f N9/
works, it’s fun to see. ﬁ{ J’
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6. You might also like to count how fast your pdteart
beatsYou can usually feel the heartbeat of a cat or dog by
placing your hand on the pethest, below the left front leg.
You can feel the rapid heartbeats of small rodent pets like
guinea pigs when you're holding them. Be gentle—don’t
squeeze!



SOMETHING TO DO

Lub-DUB, Lub-DUB

Doctors use a stethoscope to listen to pespleartsYou can make aimple stethoscope and hear
heart sounds for yourself.

What Yu Need:

two funnels

a piece of rubber or plastic tubing that will fit into the small ends of the funnels, about 60 cm (24 incl
long. Note Aquarium tubing, sold in pet stores, is cheap and easy to use.

a friend to work with

What to Do:

1. Fit the small ends of the two funnels over the ends of
the plastic tubing.

2. Go to a quiet place. Put the large end of one funnel on
your friends chest, a little to the left of centeiold the
large end of the other funnel to your.€2an you hear [~
your friends heartbeatPou may have to move the
stethoscope a couple of times to find the best spot; A4
3. Have your friend jog on the spot for a moment, afnd/~
listen again. What has happened? / /
4. Trade places and let your friend listen in on your heart "':;! '
What's Happening? R
People often describe the heart sounds as “lub-DUB.”
The lub is the sound of the valves between the atria and
the ventricles closing. The louder DUB is the sound of
the valves at the top the heart closing. These shut off the
big blood vessels leaving the heart.

AMAZING FACTS
Blood Count

* An average adult man has about 5 to(@Qto 12 pints) of bloodAn average woman has about
4 to 5 L(8 to 10 pints)The heart circulatethis blood more that 1,000 times a day

« If all the bodys blood vessels wefaid end to end, they would stretch 96,000 km (60,000 miles).
That's about two and a half times around the world.

» The largest arteries and veins are about 2.5 cm (1 inch) acrossnallest capillaries are much
finer than a human hair

* An adult has about 35,000,000,000,000 (35 trillion) red blood cells. Each cell lives about
months. Before it wears out, it makes alt®@,000 trips to and from the heart.



SOMETHING TO DO

Discover Some Bloode¥sels

You've probably noticed a few branching blood vessels under your skin— perhaps on the inner ¢
your wrist or elbowHere are some blood vessels you may not have looked at before.

What Yu Need:

amirror
a penlight (a small flashlight)

What to Do:

1.You need a mirror with good overhead light—perhaps the bathroom. mirror

2. Prepare yourself for a strange sight. Curl up your tongue and have a look at the uvdanseleer
suspected that was in your mouth, did yéolir tongue is a big muscle, fed by lots of blood vessels.
The thick blue ones are veins. The thick pink ones are arteridgtl€haranching red threads are
capillaries, the smallest blood vessels.

3.Another good place to see little capillaries is in your ey@khtly pull down your lower lidnd

have a look.

4.You can even see blood vessels inside your eye—»but you have to be clever about it. Go into a
room. Close your eyesurn on the penlight, and touch it gently to your eyelid near the outside corne
one eye. Jiggle the penligifouwill see a mysterious branching pattéke a spooky leafless tree.

What you're really seeing are the blood vessels at the back of your eye.

5. Do you want to see blood ping along theittle capillaries in your eyes¥ou need a clear blue

sky. Close one eye and gaze at the sky with the.diben’t look at the sunthough—just the sky

You should see small, bright dots keeping time with {eartbeat.

AMAZING RACTS

Antibodies to the Rescue
Some of your white blood cells are on a special patrol. They’re looking for virusestiayeggrms that
can get into your body and make you sick. On the outsides of these@llst@re antibodies. They are
little bits of chemical with special shapes. These shapes are like keys looking for just the right lock
lock is on the enemwirus.

When the white cell meets a certain kind of enemy virus, it makewatletantibodies to fit that kind of
virus. They lock into the viruses astbp them from spreading. Then other white cells come along &
eat theviruses upWhat's even better is that some of the antibodies stay in your blood, ready for
next attack. If the same kind of virus tries to get ggain, it will be outhumbered right away

When you have a shot to immunize you against a dis&@&smeasles or polio, you are given some
weakened or killed viruses. Thstill seem like dangerous enemies, and your body makes antibo
against them. Latgif the real viruses try to make you sittke antibodies in your blood will be ready to
stop them.



Your Lungs

Sometimes, when | was a kid, | would see how long | could hold my bAd¢etha minute or so, my
lungs would feel as if they were going to burst! SBdnhave to take a breathcanstill remember
how great that first big gasp of air always felt.

Most of the time, of course, we don’t think about breathing. But, like most living creatures, we ne
breathe a gas calletkygenWe need it to burn our body fuel—the food that we eat. Our lungs
built to takeoxygen out of the aiFish have gills that can take oxygen out of water

Every minute, even when you're asleep, you breathe in and out about 15 or 20 touds.e@the
faster if you're running or jumpingYjou dont need to remember to breatfifis is a lucky thingYou
could survive for weeks without food if you hadYou could survive for days withoutater But you
could live only a few minutes without oxygen.

Breathing starts in your nose and mouth. If your nose is plugged with a cold, you ¢ast year
mouth to breathe. If you do this, though, you'll find that your throat starts to get dry and scra
Your nose works better for breathifignat’'s because it makes the air wet and warm before it goes
farther into your body¥our nose also has bristly hairs and sticky mucus (theteatfcomes out of
your nose when you blow it). Thesap dust and bacteria.

The passages from your nose and your mouth meet atpya@urnx (throat). Two passages lead
down from your pharynx. One is for food and the other—calledr#tubeaor windpipe—is for air
The trachea has‘“&rap door” atits top—theepiglottis The epiglottis snaps shut when food is comin
down. Every once in awhile, especially if you're laughing &iking while eating, a crumb of food
manages to “go down the wroagy.” Then a cough—a high-speed rush of air from your lungs—bla:
it back up again.

The trachea ifike the trunk of a spreading, upside-down tree. Tine®" fills your chest from your
collarbone to the bottom of your ridetrunk divides into two main branches calldnchi Each of
thesebranches leads to a lung. Inside your lungs, the bronchi spread into many smaller branches
bronchiolesAt the ends of the smallest twigs, instead of leaves, there are clusters of tiny baliesas.
balloons arealledalveoli. There are hundreds of millions of them in your lungs. If they could all be spr
out flat, they’'d take up an area about 25 times the size of your skin.

The air you breathe in finally ends up in your alveoli. The alveoareunded by small blood vessels
The walls of the alveoli are so thin that gases can pass right through them into your blood. The blood
pick up the gas called oxygen, and carry it to every part of your Doely alsadrop of wastes that your
body wants to get rid of—a gas called cardmxide and also water vap{®n a wintry daystand close
to a cold window and breathe onviau’ll see the water droplets form as you breatie)

A big muscle called theiaphragmis spread out under your lung&hen it contracts (tightens up), it
pulls down a bit. Then your ribs move outward, your lungs expand (get bigger), and air is sucked in.
your diaphragm relaxes, air is pushed out.



PHARYNX

(THROAT}

EPIGLOTTIS

TRACUHEA
(WINDPIPE)

|—-— BRONCHI

BRONCHIOLLES

We breathe in and out thousands of times every Ifidlye air webreathe is polluted—poisonous o
dirty—then some of the poison and @ntd up in our lung¥\Ve can all work for cleaner aby joining anti-

pollution groups, or by sending letters (or drawings or poems) to the goaetrto let them know how
we feel.

One important thing you can do for yourself is decide not to snidieres no doubt any more that
smoking is a cause of lung cancer and other lung diseassg!t(fjood for blood vessels and heart
either) Take a deep breath on a bright, beautiful mormmgn’t you feelinggreat?Take care of your
lungs so that all your mornings will feel as wonderful as this one.

AMAZING RACTS

What a Blast! /// / \?'///

A sneeze is a pretty hard thing to stop. When anythintg—-= 1
gets into your nosthat shouldn’t be there, such as //7 A ‘//
dust or bacteria, your body makes ysneeze it " N

out. Sneezing is a reflex, like coughing or blinking—}/.
something you do without even thinking about it. L
First your mouth opens and you take in a big breatf| | |
of air—AAHHHH! Then your chest muscles squeeze
Air rushes up from your lungs and out your nose at
very high speed—CHOOQOQO! Sneezes have bee
measured aver 160 km/h (100 mph). This is much
faster than cars travel on NoAlmerican highways;
faster than the speediest fastball in the major leagug
and faster thaayne Gretzkys best shot! ’




SOMETHING TO DO

A Breathtaking Model

Build a model that shows how your lungs work.

What ¥Yu Need:

a bottle made of soft clear plastic
2 balloons

apieceof Plasticine

a plastic drinking straw

a small elastic band

scissors

What to Do:

(J) 1. Cut away the base of the bottleou(¥nay
have to ask a grown-up to do this for you.)

2. Knot one balloon. Cut off the other end of the
balloon. Stretch the rest of the balloon over the
end of the bottle.

3. Fit the end of the other balloon over the end of
the drinking strawHold it in place with the elastic
band.

4. Then push the straw and balloon through the
opening of the bottle, so that the balloon is inside

the bottle.

BREATHING OUT —

5. Seal the opening of the bottle with Plasticine.
(Or, if the bottle has a plastic cap, you might be
able to make a hole in the cap and thread the
straw through it.) The opening must be airtight,
except for the straw

6. Push up on the balloon

stretched over the bottle. What do you see?
Now pull down on the balloon. What do you see?
Hold the straw near your face. What do you feel

~ BREATHING IN

as you push and pull the balloon?

What5 Happening?

This is a model of the way you breathe. The bottle is like your chest, and the balloon across the
bottom of the bottle is like your diaphragm. The balloon inside the bottle is like one of your lungs,
and the straw is like the bronchial tube that leads to your lungs. When you push up on the
“diaphragm,” your balloon lung shrinks and air comes out the.sttasvis what happens when you
breathe out. When you pull down on the diaphragm, air is sucked into the “lung” and fills it. This is

like what happens when you breathe in.



SOMETHING TO DO

Can Yu Puff Enough?
How big a breath can you take in and blow out? dex&/ay to find out.
WhatYou Need:
a big, clear plastic jug thatill hold about 4 L (1 gallon)
a piece of plastic or rubber tubing, about 90 cm (36 inches) long
a bathroom sink with a plug
a marker pen that can write on the
jug
a measuring cup a pencil and notebook
a partner

What to Do:

1. Use the measuring cup to fill the jug with wasery time you pour 500 ml (2 cups) into the jug, mak
a mark on the side of thieg to show where the water reaches. Keep going until you fill the jug. markir
off every 500 ml.

2. Put the plug in the sink. Fill tletnk about 2/3ull of water

3. Place your hand firmly over timeouth of the jug so no water can escape. Right,awaythgug
upside down in the sinkful of watd@ake your hand awayhe water should stay in the j4. the jug is
too heavy for you or your hand can’t cover the mouth of the jug, ask an older person to do this for
You can do the next step.)

4.Ask your partner to hold thag. Put one end of the tubing inside the mouth of the jug. Let the jug
on the bottom of the sink (your partner will have to keep holding it) so that the tubing will stay put.

6. The air you breathe out bubbles into the Jgter is forced out of the jug. Look at the markings on
side of the jug and see how much you exh&éde it down in your notebook.

7. Fill the jug again and let your partner try

8. Fill the jug againThis time, take a couple of deep breaths before youTske .a final BIG breathe ant
exhale into the tube. How close can you come to emptying the jug?

The most air an adult can breathe out in one big breath is 4 or 5 L (about a gallon). Most of the tim
people breathe out only about 0.5 L (a pint) of air in one breath. Remember that children have sma
lungs and take smaller breaths.



Your Digestive System

What's your favorite meal? Cabbage rolls? Pasta? Shrimp mm sMhagts your favorite
dessert? Chocolate pudding? it Baklava? Cheese and crackersiiMéyonw@ country with
enough good food to eat, you're luckiylealtimes are one of lifepleasures.

Your body doesn'really care whether you like hamlers or porlchops, oranges or strawberries. It
needs food, but in forms that you negee on a restaurant merfaur body needs carbohydrates
(sugars and starches). It can get these from fruit, milk, and bread, for inMancéody needs
proteins, which are in meat, fish, eggs, cheese, and other foods. It needs fats, which are ir
foods as buttenuts, and meat. #iso needs tiny bits of vitamins and minerals, and lots of water

Your digestive system is a long tube that goes right through yourBhotthe time you're grown up,wtill
be about 8 m (26 feet) long. How aarch a long tube fit inside yo&?ot of it is neatly coiledljke a
garden hose. The job of the digestive system is to break down the food yua létké bits that your
body cells can use.

As soon as you put some food in your mouth, digestion stanis teeth tear and grind the food into
smaller pieces. Saliva flows in frogtands near your mouth and makes the food m@&diiva has an
enzyme in it (a body chemical that breaks down food). This enzyme goes tonatbik carbohydrates
right away Then your tongue flips the food to the back of your mouth and you swdlloave,
you’'ve done the part yolave to think about. Digestion will carry on while you read a book, play
game—even while you sleep.

When you swallowthe food doeshjust fall down into
your stomach. I squeezed down by the muscles in
your esophagus. This is a 25 cm (@6h) tube that

leads to your stomach. Once you swallow food, it'll ¢, vary 8 TEETH
workits way through th:e digestive system even if you're GL.ANDS TONGUE
standing on your head! ESOPHAGUS

LIVER
STOMACH

Put your hand on your stomach. Did you put your
hand on your navel (also known as your belly button)?
Many people make this mistake. But your stomach is
really much higherunder your bottom rib&Vhen
your stomach is empty’s like a big J-shaped sausage.
After a big meal, when &'full of food, itlooks more
like a football.

OPENING FOR
DIGESTIVE JUICES
FROM LIVER

AND PANCREAS

L] |~ SMALL INTESTINE
—— LARGE INTESTINE

Food takes only a few secontts go down your
esophagushen things slow down a lofour stonach
doesnt pass your meal along untilgtmade a lot of
changes tdhe food. The walls of your st@uh are
muscles that can squeaa¢hree diferent directionslhey shake and churn the food uititd well mixed.
Your stomactalso adds a strong acid to the foddis acid is good at breaking up protein. It turn:
your meal into a very sour soup. (When you've eaten something that makes you sickhetstuis
you throw up.)

APPENDIX

r\ ANUS




At the bottom of your stomach is a sphincter (a ring of muscle). Every few minutes, it opens
squirts some food into the small intestine. Thieeéve hours are needed for a whole meal to pa:
through the stomach.

The small intestine is a long coiled tube, about 6.5 m (21 feet) long. For about five hours, the fc
squeezed through the small intestine. This is where most of your digestion takes place. Dig
juices flow in fromtwo important body organs: your liver and your pancreadivdéremakeghick green
bile, which breaks down fat§he pancreas makes a juice faflenzymes to break down suganotein,
and fat.

The walls of the small intestine are lined wrthlions of villi, which look like tiny waving fingers. Each
one has many capillaries (blood vessels finer than hairs) going through it. Nutrients (broken
food bits) can pass right through the walls of the villi into the capillaries. Théaoapitarry them tall
parts of your bodyHours after you swallowed your meal, your body cells are finally fed!

Any food that still hasi’been digested moves on to yougkimtestine. I8 bigger around than your
small intestine, but much shorter—only about 1.5 m ( 5 feet) long. The large intestine looks some
like an upside-down, U-shaped sausage. It leads out of your body through a sphincter muscle o
called the anud’he lage intestine takes as much water out of the leftovers as M\at's left is a
brown sludge called feces (and otHess polite names). Now comes the only other part of digesti
you have to think abouYou make a trip to the bathroom gmash out the wastes.

SOMETHING TO DO

Enzymes in Action
Did you know that digestion actually starts in your mouth? Give your enzymes something to work on
you'll see and taste what they do.

|. Cracker Crunch
What Yu Need:

soda cracker or half-slice of bread

What to Do:

Chew up the soda cracker or the bread. Hold it in your mouth for 5 minutesngguth will fill up with
spit “soup,” but try not to swallow!) How does the taste of the cracker or bread change?

lI. Spit and Demolish
What Yu Need:

baby food jar of strained corn

What to Do:

Add a couple of drops of saliva (spit) to a jar of strained corn baby food. Leave the jar on the kitche
counter overnight. In the morning, have a look. Ecé¢hat has hap pened? (Needless tpysaywont

be feeding this to any babies in your family!)

What's Happening?

The saliva in your mouth contains an enzyme called amylase. Enzymes are chemicals that break do
food so your body can useAimylase has the special job of breaking down starch into. Stgsis

what happened to the starchy cracker when you held it in your rAditille. of your saliva in the baby
food broke down its starch, turning it into a soupy mess.



SOMETHING TO DO

See Yamin C

Vitamin C is just one of the vitamins we need. It keeps our gums healthy and helps cut§asthe:
some fruit juices and other drinks to find doiv muchvitamin C they have.

What Yu Need:

akettle

a 250 mL (1 cup) measuring cup
cornstarch

jodine

an eyedropper

adrinking glass

a spoon

some canned juices, freshly
squeezed orange or lemon
juice, and fruit-flavored
powdered drinks a pencil and notebook

What to Do:

Don't do this step without a grownup standingB®gil some water in a kettlé/hen the water is boiling,
pour it into a 250 mL (1 cup) measuring cup.

2. Sir 5 mL (1 teaspoon) ofornstarch into the cup of water

3. Use the eyedropper to add iodine to the watepuple ofirops at a tima//hile you addhe
iodine, stir the water with spoon. Keep adding iodine urthile water turns bludhis isyourVitamin
C tester

4. Put away the iodine. fharmless to use in this test, bug dison if it's swallowedYou want to
keep it away from younger kids who might try to taste it.

5.Wash out the eyedroppéecause you're going to needagain.

6. Pour a little bit of your test@rto a drinking =
glass. Use the eyedropper to add some juice to the 1@ h
glass, one drop at a time. How many drops does it § '
take to make the blue color disappaairite down

the number of drop3he moreVitamin C there is in .
the juice, the fewer drops it will take to make the blug, « *§ *
disappear A
7.Try the test again with other glasses of tester ané\
other juicesTry some canned orange

juice and some freshly squeezed orange juice. Which
seems to have movétamin C?Try a drink labeled

“orange drink.” Does it have aMjtamin C?

8.What happens tgitamin C when i heated? Find out by boiling a little oran
juice in a saucepan. (Use one of the kinds of orange juice that you used in Step 7.)
Add it to the tester with the eyedropgdsrthere anyitamin C?

Leave a glass of orange juice standing on a counter for two days. Then try the test.
Is there any/itamin C?

Does all this give you some ideas about the best way to géfiyemin C?



SOMETHING TO DO

No-Bake, Hands-On Power Snacks

Why settle for junk food, when you can have a snacksloaficious and good for you,
too? These are easy to fix—you roll them with your hands like Plasticine.

What ¥Yu Need:

60 ml (1/4cup) butter

60 ml 1/4 cup) peanut butter

125 ml (1/2 cup) honey

5 ml (1 teaspoon) vanilla

375 ml (1-1/2 cups) quick-cooking rol led oats

125 ml (1/2 cup) toasted wheat germ

85 ml (1/3 cup) nonfat dmnilk powder

30 ml (2 tablespoons) unsweetened cocoa powder
0.5 ml (1/8 teaspoon) ground cinnamon

sesame seeds and chopped nuts

measuring cups and spoons a saucepan a stirring spoon a cookie sheet wax paper

What to Do:

1. Measure the butter and peanut butter into a saucepan. Put the saucepan on a stove burner
on the low setting.

2. Keep stirring the butter and peanut butter mixture with a spoon smtblfedTake the
saucepan off the stove. (Remember to turn off the burner!)

3. Stir in the honey andanilla. Then stir in the oats, wheat germ, milk powdecoa, and
cinnamon until they'rall well mixed togethelIt's not a bad idea to read the list again, to

see if you've left out anything.)

4. Put some sesame seeds and finely chopped nuts on a piece

of wax paperCover the cookie sheet with another piece of wax paper

5. Use your hands to roll out “snakes” of dough about 1 cm (1/2 inch) thick and about 7 cm
(3 inches) long.

6. Roll your snakes—gesnacks— in the seeds and nuts to coat tifieen put them on the
cookie sheet. When all your snacks are made, put the cookie sheet in the refrigerator for
about 2 hours. (Or until they’re firm enough to pick up andéat) Keep any leftovers in

a covered container

AMAZING FACTS
Grumbling in Geek

It's happened to all of us at one time or anothgou’re unlucky it hagens in a very quiet
place where other people can hea¥Ydur poorhungry insides start to growl and gler.

Your digestive system is squeezing and churning, just as if it had food in it. But all it has to
work with aregas and digestive juice¥ou feel as if the sounds are coming from your
stomach—»but more likely they’re coming from your intestines. If you're embarrassed
you can turn to the person next to you and say very caliniyso sorry My borborygmus

Is acting up again.What's borborygmuslt's a fancy medical word that comes from
Greek. It means—a tumngyumble.



AMAZING FACTS
Eating Out—tarfish 3yle

Most animals digest their food inside their bodies, usually in some kind of long tube. Halever
starfish has another ways favorite food is clanThe starfish has no teeth or claws to break ope
the clams thick shell— but it doesnhave to. Instead, the starfish presses its mouth to the litt
gap where the two halves of the clamshell meet. (Did you ever wonder where a starfish hs
mouth? Its on the underside, at the center ofaitss.)The starfish pushes its stomach out of its
mouth and right inside the clasrshell.Then it digests the clanfiihe starfish takes about three days to
eat its dinneWhen it’s finished, it swallows its stomach and sidlds of




Your Brain and Nerves

What is your brain doing for you right nowhe short answer is: everythingbur brain is the
master control center of your bodyallows you to read and understand this bédkhe same
time, it's controlling your heartbeat, your breathing, and many other body activdigsbrain is
locked away inside a safety vault of bone— your skull. But it keeps in touch with everythiag the
happening inside you and around yaAuong spinal cord and a huge branching networnkeofes
join your brain to every other part of your body

An adult’s brain weighs about 1.4 kg (under 3 pounds). Morettitaa-quarters ahisis taken up
by thecerebium The cerebrum is divideto two halves, ohemisphezs The wrinkled, folded
outside part of theerebrum is called therebral cotex

The cerebral cortex takes care of thinking and remembering. People who study the brain still ©
know how we remembgerhey know though, that there are tlifent kinds of memoryhot-term
memorylasts only long enough to let you do things like dial a phone number ydogkstl up.
Long-term memanlets you store information longer

The cerebral cortex receives nerve messages from your eyes, ears, and touch sensors in you
It decides what to do about them. Then it returns messages along other nerves that make
muscles movelhe nerves from your body cross as they go into your brain. (No one knows wh
This means that the left side of your cortex controls the right side of yourTduelyight side of
the cortex looks after your leftde.

For some jobs, the hemisphespscializgdivide up the work). The left hemisphere, for instance, is in
charge of speaking and learning languaghs. right side is good at judging distances and shape:
and drawing. People who study the brain think some human beings may have their brainv
divided up diferently There are still many things about ti@nan brain that we do not understand.

Tucked under the cerebrum at the back of your brain isetheellum It takes care of balance and
making your muscles work well together

Deep inside your brain, under the cerebrum, are small but imppa&stelonging to thenbic
systemOne of these parts, tgpothalamuskeeps your body at the right temperature, tells you
when you’re hungry and thirstyuts you to sleep, and wakes you up. It also makes yostries]
emotions like fear and angalf this is pretty amazing for something the size of a pea!



At the back and bottom of your brain is yduwainstem This is where messages from your nerves
first enter your brain. Part of the brainstem sorts through the messages and “decides” where
should go. Thdorainstem also looks after your breathing and heartbeat, without bothering the hic
parts of your brairYou dont have to think about these things.

Your spinal codis a thick cable of nerves running up your back and into your brain. It is protect
by a chain of knobby bones callegltebrae Between the vertebrae are small spaces where nerves p
through.These branching nerves go everywhere in your.lf8oiyne nerves carry messages from youl
cerebrum and cerebellum. They work your volumamgcles (the ones you have to think about moving)
Some nerves carry messages from the brainstem. They work the muscles you don’t have to
about. These are the ones that pump your blood, squeeze fpogr stomach, and so on. Other

nerves carry messages back to your bidiay tell the brain what'going on out there in the rest of your

body

Some nerve messages d@u any farther than your spinal cofthese are calledflexesSuppose, by
accident, you lift a hot pot from the stoYeur hand jerks back before you even have time to tAmk.
soon as the heat warning reaches your spinal cord, it sends a messagje|back: you had to wait

for a message to go all the way to your brain, you niighiurned before the brain sent its reply

Nerves are made up of spidery looking cells calledons Each neuron has a lot of little threads
running out of it, calledendrites Eachneuron also has one very long threadattten Nerve messages
go fromthe axon of a neuron to one dendrite of another neuron. The méssade as a little
electrical signal, but it also needs special brain chemicals to help it along.

How many neurons do we have? The guesses range from 10 bili60 toillion. (A billion is a
thousand million. Although we are learninghore and more about how the brain works, we still have
many mysterieto solve. Its interesting to think we’re using our brains to solve puzatbesit—
themselves!

CEREBRAL
CORTEX

CEREBRUM

LIMBIC
SYSTEM

- — CEREBELLUM

HYPOTHALAMUS

BRAIN STEM

SPINAL CORD




SOMETHING TO DO

Mighty Memory

Before people had written languages, ancient storytellers trained themselves to recite very |
stories and poems from memofe stories were handed down from older people to younge
ones, so that theyouldn't be lostYou can train your memory just as the storytellers did, by paying
attention and hearing something over and.®@trthis gamesn’t hard work, its lots of fun.

What ¥Yu Need:

at least one other person to play with—a group of four or five is even more fun

What to Do:

1. One person begins, “l| packed my suitcase withsavim-suit” (or anything else the person
wants to say).

2. The second person repeats what the first person said, and adds something: “I packed my
suitcase with a swimsuit. .. and a watermelon.”

3. Third person: “I packed my suitcase with a swimsuit, a watermelon, and a boa cahgndtor
SO on.

4. Each person has to recite everything that was listed, in the righ¥/dhdever misses has to
drop out. (The first dropout might like to keep a list of what peopldkaw if everyone starts to
forget, or theres a disagreement about what was said, people can check the list.)

What's interesting about this game is that people will usually remember the first few things on the
very well—they've heard thesaid over and ovelPeople are likelier to miss the thing that was
“packed” just before their own turn.

It's interesting to hear what people do and say to help themselves remember—it shows you
something about how other peoplbrains work. Peoplgill screw up their faces, close their eyes,
or tap their foreheads as they think hard. One person who gadnrsomething will sa§i know

it begins with ‘g’!” Another person will sail know it was some kind of animal—but which one?”
Some people will start the whole list oMeying to “sneak up” on the fgotten thing and tease it out
of their brains that way

Some people who study the brain use games like this to try to understand how people think.
Computer scientists are also very interested in how people remember things, because they wou
like to program computers to “think” like human beings.



SOMETHING TO DO

Make a Mental Pictwe

Your fingers can give your brain a “mental picture” of something gypes car'see.

What Ybu Need:
coins: a quarter nickel, a dime,
a penny (add a dollar coin if you
have one) a partner

What to Do:

1. Put the coins in your pockets (or in a soft bag that you can't see through).

2. Put your hand in with the coiithout looking, feel the coins. Push them around with your fingers.
Canyou tellwhichis

which?

3.Ask your partner to name one of the coins and see if you can pull out the right one. Ketpsloing
until your pocket is empityNow let your partner tryHow did each of you do?

4. Now lay the coins on the table in a line. Close your &gisyour partner to change the order of the
coins so that you don’t know which coin is where.

5.Touch the coins with a fingertigou may touch the tops and the edges, but you may not pick them
up. Try to guess which coin you're touching.

What5 Happening?

You probably found it much harder to tell the coins apart on the\tdbén they were in your pocket,
you could: move them around, feel their weight, touch them on all sides, and compare them with eac
other From all the information that the nerve receptors in your fingers sent back, your brain built up &
mental picture of what was in your pocket. People who study the brain calijhistouch.
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SOMETHING TO DO

How SrongAre Habits?

Habits save us a lot of time every dathen we are first learning, we do things slgwtgp by steAs
they become habits, we can do them in one quick, flowing motion. Look at some of your habits.

. T's Tease

What Yu Need:

sheets of paper and pencils family or friends (you can do this on your owns loabi€ fun ira
group)

What to Do:

1. One person reads the following sentences out loud. The others write them down, going as fast
can. Heres the catch: the writers must not cross agitdot any §. Here are the sentences:

* Is this a trick or ishis a test?

* Two tiny twins took their toys tthe inn.

* 1 like cider with ice. I sip it through a straw

* This little kitten has lost its mittens.

* It was misty and raihit the window

2.You probably found that the writers crossed a fewvartd dotted a fewsi’ even though they were
trying not to.This is a trick that grownups often find harder than kid3'eir habits are stronger
because they've been writing for many years. Kids, who haven’'t been writing for as long, go more
slowly. They have to pay more attentidimey may find it easier to leave tfe dots and crosses on
purpose.

[I. Whats in a Name?
What Yu Need:

lined paper and pencil a watch or clock

What to Do:

1. Draw a line down the center of a sheet of lined paper to make two columns.

2. In one minute, see how many times you can write your full name in the first column. Now u:
the second column. See how many times you can write your imacke/adsin one minute. (For
instance, | would have to write ikuzuS divaD.)

No doubt you will have fewer names in the second column than in thé/fikstg your name is a
habit—but writing it backwards isn't.

Can you think back to when you first learned to print your name? It used to be hard work for you.
Maybe your parents kept some of your first efforts at printing your name. If so, look at them. See |
far your brain, nerves, and muscles have taken you since then?



SOMETHING TO

DO

Cerebellum at \rk
Take a closer look at just one of the valuable things your cerebellum does for you.

What to Do:

1. Hold your index finger in front of your face,
about 15 cm (6 inches) awayove your hand
from side to side, as fast as you can. Does your
finger looklike a blur?

2. Now hold your fingestill, about 15 cm (6
inches) from your fac&urn your head from side
to side as fast as you can. Keep your eyes on
your finger Is it less blurry this time?

What5 Happening?

v

Even if your head moves suddenjgur cerebellum makes sure that you can “refix” your eyes on
whatever you were looking dthis very handy feature has a long namechiled (are you ready?)

the vestibulo-oculareflex.This reflex can save you from an acci dent. Suppose that you are riding
along on your bicycle. Suddenly you hdig in the pathYour whole body bounces up and down.
Sill, you are able to keep your eyes on a fallen branch lying in yourfeatiyo around it safely

AMAZING FACTS

What5 So Funny about a Funny Bone?

The funniest thing about your funny bone is—it isn’t
a bone at all, i anerve!Your elbow is a bony knob
with just a thin layer of skin over it. The bony knob is
the rounded end of the humerus, the big bone of your
upper arm. Running over this knob is the ulnar nerve.
When you bang your elbgwiou feel a tingling pain in
this nerveYou may even feel the paintile way down

into your baby fingerwhere the ulnar nerve ends.
(P.S. If you like puns, you could say th&tthough
hitting your funny bone ishfunny; it ishumeus!)
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AMAZING FACTS

Fantastic Feats of Memory
A man from Burma recited from memory 16,000 pages of Buddhist religious texts in 1974. He
probably studied these texts for a long time, and they made sense, which made them eas
memorize. Nevertheless, this is a huge memory task. Most people couldn’t do it.

Another kind of memory feat involves what is calledetic (photographic) memonsome rare
people can replay a picture in their minds of something they saw very. Brigilyn in England once
memorized the order of cards in six decks (312 cardd)jeshtdgetherHe saw them onlgnce When
he recited the cards, he made only 24 mistakes. Do you thirktth@athany errorsity memorizing
the order of just 20 or 30 playimgrds (looking through them once) and see how you do!

The Left-Handed Riddle

There is only one left-handed human being for every nine right-handed ones. Other animals shc
even split between those who favor their right paw (or hoof or flipper), and those who lead with t
left. Why arehuman beings different? No one knows.

You might expect left-handers to have left-handed parents. Howeostr lefties (84 percent) have
two right-handed parentare their brains a little diérent? Maybe. Some left-handed people seen
to control languageith both cerebral cortexes, instead of just the left.

In the past, left-handers were sometimes treated as strange beings. Languages show this. Ou
sinister comes from the Latin word feft. The French wordauchemeans botleft andawkwad.

Of course, left-handed people are no more awkward than anybody else. Theyhugskihe way
that feels right (oops, | meanrrect!) to them.



How You Communicate

What does communicating mean? It means sharing ideas with other yeortiell them
something, and they tell you of something. There are different ways to communicate. Most
people talk to each othéBut many people who have trouble talkindhearing use other ways to
communicate. They may make signs with thainds. They may point to words or pictures on a
board or computer screen. The important thing is that they get their messages across. Every
person has thoughts and feelings to communicate.

When you were a bapyou didnt know any wordsAt first, you usedrying to let people know how
you felt. Your parents sometimes found your messages hard to understand, fagknew
you were upseatbout something, but whafhey fed you, changed your diaparrocked you. If you
stopped crying, they hoped they’d solved your problem.

As the months went byou got better at communicatiryhen somene smiled at you, you smiled
back.You made all kinds of noisesdaughs, gules, chirps, and spitting soundf&u were also
listening carefully to the sounds people made to you. By the time you were aroysditwold, you
were copying these sounds and figuring out when tdhese.You were talking!

Where do the sounds come from when you talk? They start inayguox, or voicebox. This is a
box-shaped organ that sits at the top of yoarhea (The trachea, or windpipe, leads down to your
lungs.)Thelarynxis protected by a knobby piece of cartilagau can probably see this cartilages It
the bump in your neck that bobs up and down when you sw&tmwe people call it akdams apple.
Men have bigger larynxes than women and children, soitiam’s apples stick out farther

The larynx is open at both ends, so that air can pass right thfoumbtrong and stretchy strips lie
across the top opening of the larynx. Thaseyour vocal cords. When you are just breathing in anc
out, your vocal cords are very relaxed. They don’'t make any noise.




Have you ever played a guitdranjo, orwviolin? Perhaps you've watched someone else playing
The strings of these instruments vibrate (shake back and forth very fast) when they’re plucked
makes thesound you heavocal cords vibrate, todVhen you speak, muscles in ydanynx pull the
vocal cords tightAir passing through your throat makes them vibrate. (Do you talk on an in-bree
or an out-breath™ry talkingboth ways and see.)

On a guitarthe thickest string makes the lowest note wheipitickedVocal cords work the same
way. Men have thicker vocal cords thammen, so their voices sound deepbe more you tighten
a guitar string, the higher the note it plays.thie same with vocal cor#8hen you sing a high note, you
can feel the strain as your vocal cords stretch tighter

A set of guitar strings attached to a flat board wouldn’t make a very loud sound. The hollow body o
guitar is a resonator that makes the music loYader have resonators, too—your chest and the eigl
hollow spaces in your face called sinuses.

Now you know how you make sounds. But how do you make tlogasgdéferent sounds of speech?
All the parts of your mouth go into action. How do ydips help you say “bahky “peppet” and
“whirlwind”? Whatdo your teeth do when you say “the” and “velvettur tongue tapagainst the
back of your teeth when you say “tickle.” What do your taetthtongue do when you say “sizzle” ?
Even your nose is importafity saying “No plum jam” while pinching your nosesiltiard to say
the “n” and the “ns,” isn’t it?

People who study communication say that words, by themselvesnlgra small part of the
messagelhe way we say the words-called tongasy important, too. Suppose you sayow did
you do that?”You maywant to show you are amazed, anggppy or frightened. How can you use
your tone so that other people will understand you?

Often you can show your feelings with no words at#aliLg is a communication, and so is a wave.
Look in a mirror Even if you cover the bottom of your face, your eyes can still “smile.” (They crinkle
the corners.Jhey can narrow with angdihey can widen with surprise.

All of these wordless messages are caltledy languagePeople whastudy communication say
that more than half of what we communicatiswn this waySmiles and frowns are body language.
The way we sitstand, and walk can also send a message. Someone who is happy may almost ski
joy. Someone who is sad may walk slowigad down and shoulders hunched.

If you really pay attention to what people are saying—not just with words, but with their faces :
bodies—you’ll be amazed at how muloétter you can understand therou’ll become a kinder
wiser person.



SOMETHING TO DO

Mirror, Mirror, Off the VAll

This is fun and it teaches you to pick up the little signals people give about what they’re going to
do—before they do it.

What Yu Need:

a friend to work with

What to Do:

1. Sand face to face with your friend. Put the palms of your hands against yousfpaltmds.

Move far enough apart that you can see each’stimavements, but close enough so that you can
still touch hands easilfpecide who is going to “lead” first. Letsuppose & you. Now you're both
going to pretend that your friend is your reflection in a miEgerything you do, your friend has to
do, too. Keep those hands together

Lower it. Take astep to the side and do a knee bend, and ¥ham moves work besi®hich
moves can’t you do without “breaking your mirror?”

3. Take turns being the mirrdvlaybe you could make up a mirror dance to your favorite record.
You'll find that the more you do this, the better you get at anticipating (figuring out ahead of time)
what your friend will do nextYou might even get so smooth at it that someone watchingelan’
who is leading and who is following!

AMAZING RACTS

Speedy Speakers
Very few people can talk faster than 300 words a minute. Some of the fastest speakers are r
and television sports announcers. One Braishouncer managed to say 176 words in 30 seconds.
He was describingdog race. Just for fun, try counting out loud as fast as you can $ec80ds.
If you say the numbers cleanyou probably cahget past 100.



SOMETHING TO DO
Hi, How Am I?

If you see &'V news story about trouble in a faraway coyngou have no trouble “reading” the
sadness or anger in peogléces. Smiles and laughter also mean the same thing all over the w
Here's a game thadests how good you are at reading pesgices.

What Yu Need:

a friend to work with
20 index cards or small pieces of
paper a pencil
What to Do:
1. You're going to make two seté 10 cards. On the first 10 cards, write these words, one per car
Happiness, Surprise, Fehove, Sadness, Disgust, Confusiinger, Determination, Boredom.

2. All these words describmmotions (ways of feeling). Do you know what all of them mean? Here ¢
some times when you might be feeling these emotions:

» Happiness. (I stopped rainingow we can goon our picnic!)

* Surprise. (Oh, i§ you! | thoughyou werent coming back foanother week!)

* Fear (I dont have my homework done—again. My teachid be really mad!)

* Love. (I love Snowflake. Shethe best, smartest dog that ever lived!)

» Sadness. (My best friend just moved ayvay

* Disgust. (Mick! Theres a worm in my apple.)

 Confusion. (Nowwas 1 supposed to turn left or right when | got to the corner? Mayhealking in
the wrong direton—I don’t remember seeirtgat house before.)

* Anger (How could you do that to me! | thought you were supposed to be my friend!)

* Determination. (I know | left it herém not going home till | find it!)

* Boredom. (I've heard this story a hundred times. If he keeps talking, | may fall 2éteegan
probably think of times in your own life when you felt each of these emotions.

3. Now copy the same 10 words onto the other set of cards. Then you take one set of cards, an
friend takes the otheBhufle the cards, so you ddrknow what order they're in.

4.You and your friend sit facing each otHasok at a card, without showing it to your friend. D@ay
anything. Just think about the emotion and try to show it with your face. Can your friend guess the
emotion?

5. Take turns\Which emotions are the easiest to gu¥gkizh are the hardesiPe some emotions easy
to mix up with each other?

In real life, mix-ups of emotions can sometimes
happen. For instance, a person may just be feeling
shy But you might think he or she is acting unfriendly
to you. Being good at reading peospliices is a
handy skill. Howeversometimes if best not to

decide too quickly what other people are feeling.
Take the time to talk to them and find out.
endendendend

_ a il
. .rffﬁﬂ'f!".!‘llﬂ'iiimlf -'M-'lilllll. i

i




