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Credits and Copyright

Credits Copyright, Utah State Board of Education, 2018.
C < CK-12 Foundation - Visit us at ck12.org
Licensed unde

Unless otherwise noted, the contents of this book are licensed under the Creative
Commons Attribution NonCommercial ShareAlike license. Detailed information about the
license is available online at http://creativecommons.org/licenses/by-nc-sa/3.0/legalcode

Prior to making this book publicly available, we have reviewed its contents extensively to

determine the correct ownership of the material and obtain the appropriate licenses to make

the material available. We will promptly remove any material that is determined to be

infringing on the rights of others. I f you

copyright, contact Ricky Scott at the Utah State Board of Education:
richard.scott@schools.utah.gov .

If you do not include an electronic signature with your claim, you may be asked to send or
fax a follow-up copy with a signature. To file the notification, you must be either the
copyright owner of the work or an individual authorized to act on behalf of the copyright
owner. Your notification must include:

A Identification of the copyrighted work,
location, a representative list of such works at that site.

A ldentification of the material that is
infringing activity. You must include sufficient information, such as a specific page number
or other specific identification, for us to locate the material.

A Irmafioa for us to be able to contact the claimant (e.g., email address, phone number).

A A statement that the claimant believes
by the copyright owner or an authorized agent.

A A st at e me nrmatidn inhe notifitaton is acéumte and that the claimant is, or
is authorized to act on behalf of, the copyright owner.

This book is adapted primarily from the excellent materials created by the CK-12
Foundation - http://ck12.org/ - which are licensed under the Creative Commons Attribution

Non Commercial Share Alike license. We express our gratitude to the CK-12 Foundation for

their pioneering work on secondary science textbooks, without which the current book
would not be possible.

We especially wish to thank the amazing Utah science teachers whose collaborative efforts
made the book possible. Thank you for your commitment to science education and Utah

students! (
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Students as Scientists
|

Making Science

What does science look and feel like?

fyoubre reading this book, either as a student
into the Apracticeo of science. Probably, s ome¢
this before, and so youbve probably alsseady I

Who do you picture doing science? What do they look like? What are they doing?

Often when we ask people to imagine this, they draw or describe people with lab coats,

people with crazy hair, beakers and flasks of weird looking liquids that are bubbling and
frothing. Maybe thereds even an explosion. Le
this, or they look like other stereotypes: people readied with their pocket protectors and

calculators, figuring out how to launch a rocket into orbit. Or maybe what comes to mind

is a list of steps that you might have to check off for your science fair project to be judged;

or, maybe a graph or data table with lots of numbers comes to mind.

So |l etds start over When you i mdcglatorseistigat a p hs ¢
what you |l ove? | f this describes you, thatos ¢
for many of wus, then go ahead and dump that I
i sndt you. |l nstead, pi ct wof science The mat i, fvereeed a mak

scientists and citizens like you, whoever you are, because we need all of the ideas,
perspectives, and creative thinkers. This includes you.

Scientists wander in the woods. They dig in the dirt and chip at rocks. They peer through
microscopes. They read. They play with tubes and pipes in the aisles of a hardware store
to see what kinds of sounds they can make with them. They daydream and imagine. They
count and measure and predict. They stare at the rock faces in the mountains and imagine
how those came to be. They dance. They draw and write and write and write some more.

Scientists 8 and this includes all of us who do, use, apply, or think about scienced d o n 0 t

fit a certain stereotype. What really sets us apart as humans is not just that we know and

do things, but that we wonder and make sense of our world. We do this in many ways,

through painting, religion, music, culture, poetry, and, most especially, science. Science

i snét just a method oknawcolié&staoonofuelhy nles
wondering about and creating explanations for the natural world around us. This ranges

from the most fundamental building blocks of all matter to the widest expanse of space

that contains it aleld. iWheyoudde tewmer swamd & 0,
thing?o, or even just AWhat 1is color?0, or s
already thinking with a scientific mind. Of course youare;y ou6r e human, after



But her e I's where we real ly have to be cl e
explanations. Science is about a sense of wondering and the sense-making itself. We
have to wonder and then really dig into the details of our surroundings. We have to get

ourhands dirty. Herebs a good example: two youn
Courthouse Towers in Arches National Park. We can be sure that they spent some

amount of time in awe of t he giant sandst on
enthralledwi t h t he sand twasbed) byt rleeemtr eai n. T
formation of sandstone | ooming above these Kk

playing in the sand. This is ridiculous. Or is it?

How did that sand get there? Where did it come from? Did the sand come from the rock
or does the rock come from sand? And how would you know? How do you tell this story?

Look. Therebs a puddl e. How often is there a
fine; and it makes swirling, layered patterns on the solid stone. There are pits and pockets

in the rock, like the one that these two scientists are sitting in, and the gritty sand and the

cold water accumulate there. And then you might start to wonder: Does the sand fill in the

hole to form more rock, or is the hole worn away because it became sand? And then you

might wonder more about the giant formation in the background: It has the same colors

as the sand, so has this been built up or is
by sand,how does it all get put together; and if
make the patterns that we see in the rock? Why? How long? What next?

Just as there is science to be found in a pud:c
science in a soap bubble, in a worm, in the spin of a dancer and in the structure of a
bridge. But this thing we call Ascienceod 1 s

guestions, and imagining possibilities. You have to make the science by being the person

who gathers information and evidence, who organizes and reasons with this, and who
communicates it to others. Most of all, you get to wonder. Throughout all of the rest of this

book and all of the rest of the science that you will ever do, wonder should be at the heart

of it all. Whether youdbdre a student or -a teac
making of science to life and make it your own.

Adam Johnston

Weber State University



Science and Engineering Practices

Science and Engineering Practices are what scientists do to investigate and explore
natural phenomena.

ASKING QUESTIONS AND @ @
@ DEFINING PROBLEMS a

DEVELOPING AND
UsSING MODELS

PLANNING AND CARRYING ANALYZING AND
OuT INVESTIGATIONS INTERPRETING DATA

&

USING MATHEMATICS CONSTRUCTING

AND COMPUTATIONAL EXPLANATIONS

THINKING AND
DESIGNING
SOLUTIONS

ENGAGING IN ARGUMENT
FROM EVIDENCE

OBTAINING, EVALUATING, AND
COMMUNICATING INFORMATION




Cross Cutting Concepts

Crosscutting Concepts are the tools that scientists use to make sense of natural
phenomena.

Structure and Function

The way an object is shaped or structured
determines many of its properties and
functions.




A Note to Teachers

This Open Educational Resource (OER) textbook has been written specifically for
students as a reputable source for them to obtain information aligned to the 3" Grade
Science Standards. The hope is that as teachers use this resource with their students,
they keep a record of their suggestions on how to improve the book. Every year, the book
will be revised using teacher feedback and with new objectives to improve the book.

If there is feedback you would like to provide to support future writing teams please use
the following online survey: http://go.uen.org/b62



http://go.uen.org/b62
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CHAPTER 1

Strand 1: Structure and Motion within the
Solar System

Chapter Outline

1.1 EARTH, MOON, AND SUN SYSTEM (6.1.1)
1.2 GRAVITY AND INERTIA (6.1.2)

1.3 SCALE OF SOLAR SYSTEM (6.1.3)

https://flic.kr/p/aTAmx4

The solar system consists of the Sun, planet s,
influence. Gravity is the force of attraction between masses. The Sun-Earth-Moon system
provides an opportunity to study interactions between objects in the solar system that
influence phenomena observed from Earth. Scientists use data from many sources to
determine the scale and properties of objects in our solar system.
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1.1 Earth, Moon, and Sun System

(6.1.1)

Explore this Phenomenon
You are walking out at night and, looking up into the sky, you see the scene above.

What do you notice?

Observations Questions

Draw a model that shows the position of the Sun, Earth, and Moon during a full moon.

12

































































































































































































































































































































