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Introduction

Things are always happening all around us — dark clouds building in a clear blue sky, leaves changing from bright green to gold and crimson, smoke filling the air we breathe, and our planet rotating around the sun.

What's going on? Who is affected? When will these things happen again? Why do they happen at all? Scientists ask questions like these to help them understand Earth's incredible forces and transformations. You can be a scientist, too, and find answers to all kinds of questions.

But scientists are grownups, you think, with tools like microscopes and test tubes, and they know more than you do. In fact, scientists all start out with a sense of curiosity. That's the first, and most important, tool you will need. And one you already have. Every time you ask why, every time you wonder whether something will happen the same way if you try doing it a different way, you're building your curiosity. You're becoming a scientist.

Science is about observing, doing, and learning. Sometimes in science experiments you make things bubble and boil, sometimes things even explode! But other times you are watching something change very slowly. Or you are watching animals outside to learn where they live and what they eat. During an experiment, a scientist writes down what she sees, smells, hears, feels, and sometimes what she tastes. Then she looks at her notes and tries to understand what she has just observed.


Cool Quotes

Every individual matters. Every individual has a role to play. Every individual makes a difference.

— Jane Goodall
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This book will take you through the five main areas of science — biology, chemistry, physics, the human body, and planet Earth. The experiments you can do on your own or with a friend are called Try This. The experiments that require help from a grownup are called Science Labs. These sometimes involve a knife or a stove. It's important to be safe when you're a scientist.

The experiments are set in a certain order, but you can always flip through and pick an experiment you like. These activities are meant to be relatively easy to set up, do, and take down. However, if you think of ways to extend the fun, go for it. You might just discover something completely new!





Chapter 1


Biology: Leaves, Seeds, Nests, and Groups
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NATURE


The world around us is full of so many living things that we are always trying to better understand. Scientists go out in the world and watch to see how plants grow, where animals make their homes, what insects eat, and more so they can learn more about the natural world. In the following experiments, you will be going for walks in your neighborhood and backyard to observe and learn.


TRY THIS

LEAF HUNT

Whether it's fall, winter, spring, or summer, there are usually leaves — blowing about in the wind, crunching under your feet, adding colors to a gray sidewalk. They grow on broad, towering elms and oaks and on tiny, wispy Japanese maples. What do these leaves do? Why are they attached to trees? What happens when the leaves fall and why do they change color? How do trees grow new leaves? All these questions can be answered by looking more closely at leaves and the trees to which they belong.


QUESTION


What kinds of leaves are in your neighborhood?


WHAT YOU NEED


Shoes

Bag

Magnifying Glass

Paper

Crayons



Why did the leaf go to see the doctor?



It was feeling green!





WHAT TO DO



	
Put on your shoes. You're going on a nature hike!



	
Look all around you as you walk. Pick up leaves you see on the ground and put them in your bag. When you think you have enough different leaves, head back home.



	
Lay out your leaves on a table. Sort them into piles by their shape. How many of each kind of leaf do you have?



	
Use your magnifying glass to look at the leaves up close. What do you see?



	
Put a piece of paper on top of your favorite leaf. Carefully rub a crayon over the area of the paper that covers the leaf. What do you notice about your picture?
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WHAT'S HAPPENING


A tree is made up of a main trunk, branches that grow from the trunk, leaves that grow from the branches, and a root system underground that helps keep the tree upright and healthy.

Different trees have differently shaped leaves. Some leaves are pointy, some are round. Trees that lose their leaves in the fall are called deciduous trees. They grow new leaves in the spring. These leaves soak in sunlight and turn it into energy for the tree. The leaf stems carry food from the leaves to the trunk and the rest of the tree. Deciduous trees include elms, oaks, maples, and others. Trees that do not lose their leaves are called coniferous — their “leaves” are pine needles. Pines, firs, and spruces are coniferous trees.


WORDS to KNOW


deciduous: trees that shed their leaves in fall and grow new ones in spring.


coniferous: evergreen trees and shrubs that have needles instead of leaves.




FUN FACT



Seed Snacks




Did you know that seeds can be great snacks? Pumpkins, squash, sunflowers, and sesame plants all have seeds that taste yummy, especially when you toast them in the oven. You can mix them with raisins and chocolate for a perfect trail mix.





YOUR NOTES


You can save your leaves for a later experiment. Or you can use them to make natural “stained glass.” Press your leaves between the pages of a book. After a couple days, when the leaves are flat and dry, arrange them on a sheet of wax paper. Place another piece of wax paper on top. Ask a grownup to run an iron over the papers. Wait until the sheets are cool. Then use some string to hang your “stained glass” leaf artwork in the window!


TRY THIS

SUPER PINE CONES

Forests, parks, and neighborhood streets are full of old and young trees. How did the young trees begin? Trees make seeds that grow into saplings. The saplings then grow into trees. Some seeds are fruit — such as apples or cherries. Other seeds are nuts, such as acorns and chestnuts.

But seeds face many dangers. Animals like to eat fruit and nuts. And high winds and heavy rain can make seeds go bad or fall off the tree too soon. So trees have evolved clever ways to keep their seeds safe from hungry animals and bad weather so that the seeds can eventually find good soil and grow. For example, chestnuts have husks around them that break open when the chestnut fruit is ripe and falls from the tree.


FUN FACT



Super Cones




The Sugar pine tree produces the longest cones in the world. Some cones can be up to 2 feet long!





QUESTION


How do pine trees protect their seeds from bad weather?


WHAT YOU NEED


Dry pinecones

Large bowl

Water

Paper towel

Hair dryer


WHAT TO DO



	
Find some pinecones outside or at the store.



	
Put the cones in a bowl. Cover them with water.



	
Now watch! What happens to the pinecones?



	
Take the cones out and put them on a paper towel to dry.



	
Use a hair dryer to help the cones dry faster. What happens?
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WHAT'S HAPPENING


A pine tree hides its seeds in cones — a shell that can expand and contract with water. When the cone gets wet, the shell shrinks, keeping the inner seeds nice and dry. Then when the cone dries, the shell expands, opening up to let the wind blow the seeds away so they can grow somewhere else.

Some scientists believe that pinecones can play a role in forecasting the weather. This is because cones open and close depending on the humidity in the air. If a cone is open, the air must be dry so the upcoming weather could stay dry. But if a cone is closed, then there's already moisture in the air and the upcoming weather could bring rain. Look at some pinecones near where you live. Are they open or closed? What is the weather outside? Are the pinecones accurate in their forecast?


FUN FACT



Johnny Appleseed




There once was a man who planted apple trees all over the Midwest in the late 1700s. His nickname was Johnny Appleseed, but his real name was John Chapman. He was born on September 26, 1774.





Cool Quotes

We must believe that we are gifted for something, and that this thing, at whatever cost, must be attained.

— Marie Curie
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WORD to KNOW


seed: a grain or fruit that enables a plant to reproduce itself.




YOUR NOTES


Draw a picture of your pinecones, first when they're dry and then when they're wet.
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Bubbles and Butter

Almost every day we eat something that a teeny tiny organism helps to make. To learn something about this little critter, solve the Falling Letter puzzle below. Figure out where to put the letters in each column. The letters all fit in the boxes under their own column, but not always in the same order! The black boxes are the spaces between words.
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Whirly Seeds

Certain trees have seeds with a unique shape. They are designed to be caught by the wind and twirl away!

To make your own whirly seed, use a ruler to connect each number pair with a straight solid line.

Then, connect each letter pair with a straight dotted line.

Cut around the edge of the pattern to remove the puzzle from the page.

To complete the Whirly Seed, cut on the solid lines, and fold as directed on the dotted lines.

Drop your paper seed from a (safe) high place!


NOTE: If you don't want to cut up the book, make a copy of this page first.



SCIENCE LAB: SOCKS, SEEDS, AND APPLES

If too many seeds grow in the same place, the new plants have to compete for resources, such as sunlight and water and nutrients in the soil. So it's a good thing for seeds to travel to new locations where it's not so crowded. That way, the seeds can find the perfect soil in which to grow and thrive.


QUESTION


How do seeds travel?


WHAT YOU NEED


Old socks (they're going to get dirty, so don't pick new ones)

Sunny day

Cellophane tape

Piece of paper

Apple

Knife

Adult


WHAT TO DO



	
Put on your socks and go out to your backyard.



	
Now go back inside and take off your socks. What do you see?



	
Use the cellophane tape to take off any seeds from your socks.



	
Place the tape on a piece of paper so you can look at the seeds. Do you recognize any of them?



	
Now ask an adult to cut open an apple lengthwise. What do you see inside?






WHAT'S HAPPENING


Seeds travel many different ways. Sometimes plants get help from animals such as squirrels, who bury nuts in all kinds of places, and light breezes that blow dandelion seeds into the air.



How do you know if a tree is a dogwood?



By its bark!




Flowers make seeds, too, in the form of pollen. And bees help make new flowers by carrying pollen from one blossom to the next. When a bee lands on a flower, it drinks some nectar. The bee will later turn the nectar into honey. But first, the bee picks up some pollen powder on its legs. When the bee visits another flower, it leaves some of the powder behind. This powder helps the second flower make its own pollen, which results in more flowers. Flowers need bees and bees need flowers.

Fruit trees hide their seeds inside tasty treats. Apple seeds grow into trees that make flowers that turn into fruit. When animals eat the fruits, they also eat the seeds. So the seeds travel inside the animals and pass into the soil through the animals' droppings. Be careful not to step in any droppings outside!


YOUR NOTES


Try going out in your socks at different times of the day and during different times of the year. Do you find new seeds on your socks?

Try cutting open other fruits. Which ones have seeds?

Criss-Cross

Some biologists experiment with combining plants or animals with different characteristics to get new plants or animals that are better. Break the First to Last, Letter Shift, and Vowel Scramble codes to see if you think this silly scientist was successful with his crazy experiment!
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Ecosystems


Our world is a collection of all kinds of ecosystems. An ecosystem is a community of animals, plants, trees, insects, their habitats, and the climate in which they live. Everyone in these communities shares food and natural resources. Ecosystems can be as big as the whole world and as tiny as a rock.

A tree is a great example of an ecosystem. It provides a habitat for squirrels, birds, and insects. It provides shade for plants on the ground. It drinks in sunlight to grow bigger and make seeds that the squirrels and birds eat and scatter around. Birds also eat the insects. And when the tree dies, it becomes a part of the ground again, helping the new trees grow big and strong.


TRY THIS

FRIENDLY NEIGHBORS

Because members of a community share resources and rely on each other, it's important to know your neighbors. That way, you can all work together to solve problems and look out for each other in hard times.


QUESTION


Who lives in your community?


WHAT YOU NEED


Pencil

Paper

Shoes


WORD to KNOW


community: a group that interacts and lives in a common area.


ecosystem: a community of living things.




FUN FACT



Going Buggy!




Insects are the largest animal group on earth. There may be as many as 750,000 different insect species!





WHAT TO DO



	
Put on your shoes — you're going on a neighbor walk!



	
Who do you see in your neighborhood? Write down the animals, bugs, and people you see. These are the members of your community.



	
Count how many you see of the same kind of neighbor. What did you find out?






WHAT'S HAPPENING


Think about how your life impacts the lives of your neighbors, both animal and human. If the resources in an ecosystem are harmed, if the water becomes polluted, or an animal species is removed, the whole ecosystem is hurt. It's important to see ourselves as part of a larger web of life. What we do matters in so many ways.


YOUR NOTES


Now that you know who is in your community, think about what resources all of you share. Do you share city utilities like water and electricity? Do you share food and weather? How can we take better care of our community?


TRY THIS

HOME SWEET HOME

What does your home look like? Is it big or small? Is it made of wood or bricks? Who lives in your house? Living things live in all kinds of homes, made of all kinds of materials. Sometimes these houses are high up in a tree, or underwater in a lake, or deep underground in the soil. Where would you build your house if you could live anywhere in the natural world?


QUESTION


Where do the members of your community live?


WHAT YOU NEED


Shoes

Pencil

Paper


WHAT TO DO



	
Go for a walk around your backyard. Keep a lookout for any kind of creature — bug, bird, or animal.



	
Where are the birds flying to? Where are the bugs crawling or flying to? Where do people go at the end of the day? Write these places down on your paper.



	
Now head home and look at your list. Do any places have more than one resident? Do birds and squirrels live in the same places? Do spiders and people live in the same places? Can you add more details to your list to give these roommates their own homes?
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