
[image: image]


[image: image]


Copyright © 2021 by Jacquie Fisher

All rights reserved. No part of this book may be reproduced in any manner without the express written consent of the publisher, except in the case of brief excerpts in critical reviews or articles. All inquiries should be addressed to Sky Pony Press, 307 West 36th Street, 11th Floor, New York, NY 10018.

Sky Pony Press books may be purchased in bulk at special discounts for sales promotion, corporate gifts, fund-raising, or educational purposes. Special editions can also be created to specifications. For details, contact the Special Sales Department, Sky Pony Press, 307 West 36th Street, 11th Floor, New York, NY 10018 or info@skyhorsepublishing.com.

Sky Pony® is a registered trademark of Skyhorse Publishing, Inc.®, a Delaware corporation.

Visit our website at www.skyponypress.com.

10 9 8 7 6 5 4 3 2 1

Library of Congress Cataloging-in-Publication Data is available on file.

Cover design by Mona Lin

Cover and interior photography by Jacquie Fisher

Print ISBN: 978-1-5107-4966-5

E-Book ISBN: 978-1-5107-4967-2

Printed in China



An Introduction to Brick Science

Welcome to Brick Science! The projects and activities in this book will inspire kids to explore different areas of science as they create, experiment, and build with bricks.

Tips for Using this Book (A Note for Parents & Educators)

Kids will be introduced to science concepts in the areas of biology, physics, chemistry, Earth science, astronomy, and more while they learn through play and engineering along with trial and error. Most of the projects and activities are what we call an “open build concept,” meaning that kids can put their own twist on how they will create and build their models and experiments. If specific items or ingredients are required, the details will be listed in the “Supplies” area for that activity. Each project also includes a “Be a Scientist: Explore More!” area to encourage kids to dive deeper into the science concepts.

Each activity includes a science vocabulary list to introduce children to scientific terms. Most projects can be done either inside or outdoors, but a few do require outdoor-only environments to test the project (such as the brick sundial and rain gauge).

The Resource section will help identify which projects are considered beginner, intermediate, and advanced regarding the science concepts incorporated into the activity. Typically, beginner projects are used with preschool through 2nd grade, Intermediate projects with 3rd–5th grade and Advanced projects with middle school ages. However, if your child has an interest in a project, do let them try it! Desire to try a project should always outweigh the age recommendations.

For Kids

Are you ready to try some cool science activities, create some amazing experiments, and use bricks in a whole new way?

From this point forward, you are officially a Brick Scientist!

Each of the experiments, models, and projects in this book will explore different areas of science—biology, chemistry, physics, Earth science, astronomy, and more. As with any area of science, there are always a few principles that should be followed—standards that will be used as we complete the various science activities.

Meet the Brick Scientists

Let’s meet the three Brick Scientists who will introduce us to the standards and principles we will follow during the awesome experiments and projects in this book!
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MEET ATOM

Favorite Scientist:

Albert Einstein, physicist

Favorite Science Tool:

A magnifying glass

Frequently Says:

“Safety first!”

Atom likes to play by the rules and follow directions. He knows that even small mistakes during a science project can mean danger! If you see Atom during one of the experiments, it means you should always wear your safety gear, follow the directions, and be sure to take precautions to keep yourself and others safe.
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MEET ADA

Favorite Scientist:

Marie Curie, chemist

Favorite Science Tool:

A notebook – many scientists use notebooks to write and draw their experiments and findings.

Frequently Says:

“Pay attention to the details”

Ada loves taking notes during her experiments and projects! She also draws pictures of her experiments and uses her computer to keep track of data she collects during her project. When Ada’s around, it means the project has specific instructions that should be followed, kind of like a recipe. If you skip one of the steps or do them out of order, the experiment may not work!
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MEET CHARLIE

Favorite Scientist:

Charles Darwin, naturalist

Favorite Science Tool:

Safety goggles

Frequently Says:

“Will this work the right way?”

Charlie knows that some science experiments and activities can involve many steps and use ingredients that are new or unfamiliar. In science, it’s important to remember that we need to read carefully, ask questions if we are unsure, and know that the outcome might be different than we expected—and that’s ok!
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Exploring Earth Science with Bricks

Earth science is the branch of science that focuses on the Earth and its atmosphere. It includes the areas of geology, the weather, the oceans, biomes, and environmental issues.

We will explore Earth science using bricks for the following activities and projects:


• Building a Dinosaur Dig to learn about fossils and paleontology.

• Creating a model of the layers of the atmosphere.

• Learning about water and the environment by making a Brick Water Cycle model.

• Using items from nature to create data graphs and tables.

• Exploring how ancient people tracked time using the sun with a Brick Sundial.

• Measuring the weather by constructing a rain gauge.

• Investigating the night sky by building constellations.
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DIY BRICK DINOSAUR DIG

Wouldn’t it be cool to discover a dinosaur bone or fossil?

Or even a whole dinosaur skeleton?

Scientists who dig up and study the fossils of plants and prehistoric animals are called paleontologists. While it is hard to go out and find real dinosaur bones or fossils, you can learn how to be a paleontologist at home by building your own Brick Dinosaur Dig! (If you are an adult reading this book, this is also a cool activity for a birthday party or summer camp!)

BUILDING A DINOSAUR SKELETON

For this science activity, you’ll need the following supplies:


• A large baseplate

• White or light gray bricks in the following sizes: 1x2, 1x3, 1x4, and 1x6

• Some sand which will be used to cover your fossil

• A medium sized paint brush

• A shallow plastic tub or sandbox large enough to hold the baseplate

• Safety goggles




SCIENCE VOCABULARY

PALEONTOLOGY: the study of plant fossils and animal fossils

FOSSIL: any remains or impression of a prehistoric animal or plant that once lived on Earth

SEDIMENTARY ROCK: rocks formed in layers and made of sand, mud, pebbles, and other materials that are pushed together and harden over time
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We modeled our dinosaur after a Tyrannosaurus Rex. The skeleton has a longer body with shorter arms and legs. This is an open build, so your dinosaur skeleton does not have to look exactly like ours; feel free to create your favorite type of dinosaur!

To build the dinosaur skeleton, we used white bricks to represent the bones of the dinosaur. Construct the dinosaur’s skeleton from a side view—think of it as though he was lying down to take a nap!

First, make a small square with an opening in the center to represent the eye socket in the dinosaur’s skull. Then use bricks to build up part of the jaw and mouth, adding in a few 1x1 bricks for teeth. Remember, when any fossil is found, it is usually missing some of the bones. Do not be overly concerned with making a complete skeleton—all the bones do not have to connect.
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Once we completed the dinosaur’s head, we used 1x2 bricks to shape a backbone and then extended 1x3 and 1x4 bricks from the backbone to create some ribs.
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We then used some larger bricks for the body area to represent the hips and added some 1x4 and 1x2 bricks to create two legs, feet, and an arm. Last, we extended shorter bricks (1x2 and 1x1) off the end of the body to add a small tail.

Be creative with this build! There is no right or wrong way to make a dinosaur skeleton.

Here is what our final dinosaur skeleton looks like before he is covered in sand. Feel free to copy this example or go off and create your own!

SETTING UP THE DINOSAUR DIG

Fossils are usually found in rocks that form when sand, mud, and other materials settle and create layers. This type of layered rock is called sedimentary rock.

To set up a Dinosaur Dig, we are going to need to cover our skeleton with some layers! We chose to use sand to cover our dinosaur, however you can also use dry dirt if sand is not available. Be sure that it is easy to brush away the sand or dirt with a dry paintbrush so you can uncover your fossil during the dig.
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Once you finish building your dinosaur skeleton, place the baseplate into a shallow plastic container or a sandbox. Next, carefully pour sand over the top of your fossil and baseplate. You may want to wear your safety goggles to protect your eyes when pouring the sand over your skeleton.

Be sure to cover the whole baseplate and all the bricks entirely so you are not able to see any of your dinosaur’s skeleton! Just do not put on too much sand or it will take a long time to brush off as you dig out your fossil.

Once the skeleton is covered, use a paint brush to carefully brush away sand from various places until you can see the top of some of your fossil (the white bricks). When a paleontologist first sees part of a fossil, it is called a fragment. Once you have found a fragment, carefully continue to brush away the layers of sand to help reveal more of the dinosaur until you have uncovered the entire fossil!
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BE A SCIENTIST: EXPLORE MORE!

Many times, paleontologists use special materials to create a mold or impression of the fossil before moving it. These impressions are called casts.

You can also use your brick skeleton to create a cast or mold of the fossil using clay or playdough. After you have created your brick skeleton, cover the bricks with a thin layer of playdough or clay. Then carefully peel off the playdough or clay to reveal a cast of your fossil!
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LEARNING THE LAYERS OF THE ATMOSPHERE

When you look up in the sky, you will see a lot of blue and maybe some white clouds. If you are lucky, you might see an airplane or birds flying overhead too!

Did you know that the sky has layers just like a cake?

All the air and gases that surround the Earth are called its atmosphere. Clouds are formed in one layer of the atmosphere, temperatures can be very hot or very cold in different layers of the atmosphere, and depending on which type of plane you see, they fly in various layers too.

For this project, we are going to build a model of the Earth’s atmosphere and learn more about what happens as we get closer to outer space!

CREATING A MODEL OF THE EARTH’S ATMOSPHERE

To build this model, you will need the following types of bricks:


• A baseplate

• Five different colors of bricks (you will need quite a few of each color!)

• Yellow bricks (for the ozone layer)

• Optional items: white bricks (to use for clouds); a brick rocket or plane if you have one




SCIENCE VOCABULARY

ATMOSPHERE: the layers of gases (also called air) that surround a planet; the Earth’s atmosphere includes five distinct layers

METEOROLOGIST: a weather forecaster; someone who studies the weather in the atmosphere

TROPOSPHERE: first layer of the atmosphere located closest to the Earth

STRATOSPHERE: second layer of the Earth’s atmosphere, includes the ozone layer

MESOSPHERE: third layer of the Earth’s atmosphere

THERMOSPHERE: fourth and hottest layer of the Earth’s atmosphere

EXOSPHERE: the top and coldest layer of the Earth’s atmosphere
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To create a model of the Earth’s atmosphere, you will be building a brick wall with different color layers on your baseplate. We chose to use various shades of green, blue, gray, and black for our atmospheric layers. You can choose any color bricks you would like for each of five layers but be sure to use a different color for each layer of the atmosphere.

The Troposphere

The first layer of the atmosphere is called the troposphere. This layer includes the air we breathe and begins at the ground continuing up eight to fourteen kilometers (approximately five to nine miles) above the Earth’s surface. We used green bricks to build our troposphere along with a few white bricks to represent clouds.

A lot of activity happens in the troposphere:


• People, animals, plants, and trees live here.

• Almost all the weather (fog, clouds, rain, and lightning) occurs in this level.

• Hot air balloons and small planes fly in this layer of the atmosphere.

• The air in this part of the atmosphere is the densest.



The Stratosphere

The next layer of the atmosphere is the stratosphere. This area of the atmosphere also includes another important section—the ozone layer. The stratosphere starts just above the troposphere and extends to 50 kilometers (31 miles) high. The ozone layer, which absorbs and scatters the sun’s ultraviolet radiation, is located at 20 kilometers. We used blue bricks to represent the stratosphere and yellow bricks for the ozone layer.
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