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Astronomy

Getting Started
Throughout time, people have wondered about all the things that can 
be seen in the night sky. Have you ever been curious about why the 
Moon seems to change its shape? Or why the pattern of the stars is 
different at various times and places? Have you thought about why 
some objects seem to “shoot” across the night sky? 

The first astronomers (scientists who study the universe) also wondered 
about many of the same things. They recorded the appearance of the 
night sky and tried to explain the changes they noticed throughout 
the year. Since then, scientists have come to realize that all systems
in the universe, including Earth and its solar system, are changed 
by processes that originate from far beyond their boundaries. Think 
about the following questions: 

• What objects make up the solar system? 

• How far is Earth from other objects in the solar system? 

• Which objects in the solar system can affect Earth? In what ways?

• What objects or processes outside the solar system might
affect Earth? 

Write a short paragraph about Earth and its place in our solar system. 
After that, write a second paragraph about processes or events in the 
solar system that could change Earth. Describe what these processes 
or events do and how Earth is, or might be, affected. Try to include 
answers to the questions above.

EarthComm
Navigator’s

Manual

EarthComm is a 
research-based 
program. This means 
that what you will be 
doing in this course, 
and how you will 
be doing it, is based 
on researching how 
students like you
learn best.

In this first chapter, 
you will find notes that 
explain the various 
components of this 
course and how they 
can help you actively 
engage in learning 
science. Think of these 
notes as your manual 
for charting the best 
path for you through 
this course.

Stopping to think 
about the best way 
to get from one point 
to another can make 
you a better navigator. 
Stopping to think about 
your learning can make 
you a better learner. 

Although some of these 
notes may seem like a 
lot of “teacher talk,” as 
you work through each 
section of each chapter,
think about why you are 
doing each of the things 
you are asked to do. The 
more you understand 
about how you learn, 
the better you will be
at learning.

Why is there a Getting Started?
Welcome to EarthComm! You are about to begin an exciting year 
exploring Earth and its place in our solar system and in the universe. 
As you begin each chapter, you will get started by thinking about 
what you already know or think you know about a given topic. This 
is what you will use to build your new understandings. You need 
to compare what you are learning in the classroom to what you 
already know or think you know.
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Scenario
Scientists recently announced that an asteroid 2 kilometers (km) wide, asteroid
1997 XF11, would pass within 50,000 km of Earth (about one eighth the distance 
between Earth and the Moon) in October 2028. A day later, National Aeronautics and 
Space Administration (NASA) scientists revised the estimate to 800,000 km. Other news 
reports described how a meteorite blasted a hole more than 1 km wide and 200 meters (m) 
deep and probably killed every living thing within 50 km of impact. That collision formed 
Arizona’s Meteor Crater approximately 50,000 years ago. Such a collision would wipe 
out a major city today. These reports have raised concern in your community about the 
possibility of a comet or asteroid hitting Earth. Your class will be studying space and the 
effects that the Sun and other objects in the solar system can have on Earth. Your local 
radio station has asked your class to write a script for a special radio series on the possible 
effects that objects from space can have on Earth. This series can also be sent out as a 
podcast, or available as audio files on your school’s Web site. 

Why is there a Scenario?
The Scenario describes a realistic event or situation 
that you might have experienced or can imagine 
experiencing. The Scenario sets the stage for the 
Chapter Challenge, which follows.  
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Chapter Challenge

Chapter Challenge
In your radio and/or podcast script, you will need to set the scene for your listeners with 
some background on Earth and its place in the universe. You will need to include the 
following in your script: 

•  Where Earth is located in the universe. Include information about how Earth’s solar 
system formed and changed over time. Also include information about Earth’s distance 
from the Sun and its orbit of the Sun. Be sure to mention Earth’s place in the galaxy, and 
the galaxy’s place in the universe. 

•  How the Sun can influence what happens on Earth. Explain the positive and negative 
effects that solar activity (such as sunspots and radiation) has on Earth. Be sure to 
explain the Sun’s composition and structure, and how that composition compares to
that of other stars. 

•  How Earth’s orbit, the Moon’s orbit, and gravitation are related to the Sun and
each other. 

•  What comets and asteroids are and how they behave. Also include how likely it is
that one will collide with Earth in your lifetime, and what would happen if one did. 

•  Why influences on your community from outside Earth are a natural part of how the 
Earth system changes over time. 

You will be writing scripts for three 5-minute shows on the effects objects in space 
could have on Earth. Each script should be in three columns, with what the narrator or 
interviewee will say in the first column, any sound effects you will include in the second 
column, and the source of the information for each segment in the third column. If 
possible, make an audio recording of your scripts to share with your classmates. Be sure 
to make the scripts both scientifically accurate and exciting to the listener, as these are 
both important parts of effective science communication to the public. With your teacher’s 
permission, you may be able to broadcast your shows on the school’s public address system 
or have them available as audio files on your school’s Web site.

Why is there a Chapter Challenge?
At this point, you are presented with what you will be required to do as a chapter project. 
The Chapter Challenge may be a problem you are expected to solve or a task you are 
expected to complete using the knowledge you gain in the chapter. When you first 
encounter the Chapter Challenge, you may find it overwhelming. However, all the Earth 
and space science content in the chapter will help you address the challenge. Each section 
will provide you with another piece of the puzzle that, when put together, will help you to 
complete the challenge.

In EarthComm, you will never be left wondering, “Why am I learning this?” You will need 
everything you learn in a chapter to address the Chapter Challenge. You can think of the 
challenge as the job you need to do over the next few weeks.
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Why are there Assessment Criteria?
To do well at any job, you need to know what the job expectations are. That applies in the 
classroom as well as in the workplace. It is essential to define and understand the criteria for 
success. Before you begin your job in each chapter, you and your class will discuss and list the 
criteria that you will be expected to meet. Next, you will determine the relative importance of 
the criteria. Then you can assign point values to each component. You will also need to clarify 
the details of the criteria. For example, you need to know how many Earth and space science 
principles are required to meet a standard of excellence (the best you can do). 

Even though Earth and space science principles are necessary criteria in addressing the challenge, 
they are not enough. Each Chapter Challenge will also expect you to be imaginative and creative. 
Each completed project should be unique. It should be a reflection of the interests and talents of 
the members of your group. 

As a class, list your criteria first. Then read the suggestions given to you by your teacher and 
compare them to your class list. By listing your criteria first, you will gain a greater understanding 
of the challenge. Your teacher’s suggestions will then be a useful comparison.

Why is there a Geo log?
As a student scientist, everything that you 
think and do should be recorded in your Geo 
log. You may be beginning the year with this 
chapter. Write the name and number of the 
chapter, Chapter 1: Astronomy, at the top of 
page 5 in your log. Remember to keep the 
first four pages for your table of Contents. 
If you have not already set up your log, 
refer to how to create your Geo log in the 
introduction of this book. 

Record any notes you have about the Chapter 
Challenge in your log. You will also need to 
list the criteria and their point value that your 
class decided on for assessing the challenge.

Assessment Criteria
Think about what you have been asked to do. Scan ahead through the sections of the 
chapter to see how they might help you to meet the challenge. Work with your classmates 
and your teacher to define the criteria for assessing your work. Record all of this 
information. Make sure that you understand the criteria as well as you can before you 
begin. Your teacher may provide you with a sample rubric to help you get started.
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Chapter Challenge

The Chapter Challenge is a problem that
you need to solve. There are many
different ways to solve problems.
One sequence of steps that can be 
used to solve problems is called the 
Engineering Design Cycle. You are going 
to use a simplified Engineering Design 
Cycle as you address your challenge. 
There are five basic steps to a simplified 
engineering design.

Your Chapter Challenge is to write scripts for three 5-minute radio shows on the effects 
objects in space could have on Earth. You will use a simplified Engineering Design Cycle to 
help your group develop the scripts. Establishing a clear Goal is the first step in the process. 
With your group, define the project you need to create, identify the Assessment Criteria, 
think through some of the constraints that you will face, and discuss possible ways to 
present your information.

As you experience each of the chapter sections, you will be gaining information and
Inputs to use in the Engineering Design Cycle. These Inputs will include Earth history 
and astronomy facts, concepts, and vocabulary. You may even come up with questions that 
have not yet been answered by astronomers to include in your radio show. Remember, it is 
important to engage as well as inform your audience, so be creative.

After the first five sections of the chapter, you will work on part of the project and receive 
Feedback from your classmates and teacher as to which parts of your project are good 
and which parts need to be refined. This Mini-Challenge will be the first Output of the 
Engineering Design Cycle and will be a chart or poster outlining one of the 5-minute scripts. 

Simplifi ed Engineering Design Cycle

GOAL
• define the problem
• identify available resources

• draft potential solutions
• list constraints to possible actions

INPUTS • complete the investigations in each section • learn new concepts and vocabulary

PROCESS

• evaluate work to date
• compare and contrast methods and ideas
• examine possible trade-offs to help reach goals
  and maximize efforts

• create a model from your information
• design experiments to test ideas and the
  suitability of the model

OUTPUTS
• present Mini-Challenge and intermediary steps
  or products

• present Chapter Challenge based on feedback
  to Mini-Challenge

FEEDBACK
•  obtain response from target audience leading 

to modification of the goal
•  identify additional constraints, requiring

restarting the input and process stages

Why is there an 
Engineering Design Cycle?
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Astronomy

Earth/Space Science Corner

7E Instructional Model
EarthComm uses a 7E 
instructional model. The
steps (phases) are

• Elicit • Engage   
• Explain • Elaborate  • Extend
• Evaluate 

These phases will be pointed 
out to you in the first section of 
this chapter. Then, as you work 
through the other sections of the 
chapter, look for each phase and 
think about how it helps you be 
a better learner.

• Explore

It should list the topics you will cover in your show and the format you will use to present your 
information. You will then revisit the Engineering Design Cycle after the second half of the 
chapter when you have gained the other Inputs to complete your presentation.

Why is there an 
Earth/Space Science 

Corner?
In this corner, you will find 
a list of the major Earth 
and space science principles 
that will be presented in 
the chapter. You will learn 
these concepts and master 
these skills, and more, as 
you complete each section. 
It is important for you to 
understand all the science, 
because you will need to 
apply it to complete the 
Chapter Challenge.

• Astronomical distance
and time 

• Big bang theory
• Characteristics of the Sun 

and other stars
• Celestial bodies
• Doppler effect
• Earth and its Moon
• Earth’s energy budget
• Eccentricity
• Electromagnetic radiation

• Frequency and wavelength
• Galaxies
• Hertzsprung-Russell 

diagram 
• Kepler’s laws of motion
• Law of gravitation
• Nebular theory, birth of

the planets
• Newton’s laws of motion
• Parallax
• Steady-state theory
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