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Break It Down

1. DECODE IT
• Look at each letter.
•	 Look at letter patterns.
•	 Blend sounds.
•	 Try other possible sounds.

2. BUILD VOCABULARY
•	 Listen to the word.
•	 Match the sounds to a word you know.
•	 Look for context clues for words you don’t know.
•	 Look up the meaning in a glossary or dictionary.

3. MAKE CONNECTIONS
•	 Name other examples.
•	 Draw the idea.
•	 Compare ideas.
•	 Ask questions.
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Test It Out

WORDS YOU’LL LEARN 
Look over the list of vocabulary words. Are there  
any you already know?

directly
Milky Way
orbit

orphans
rogue
solar system

GET STARTED
Vowels that are followed by an r often sound different. 
Many unstressed syllables with a vowel + r are  
pronounced “er.” 

•	 Look at the letters.
•	 Chunk long words to read them.
•	 Keep vowels + r together.
•	 Try “er” if other sounds do not work.

The word orbit has 2 vowel sounds.
It is pronounced: OR-buht.

•	  The 1st vowel has an r after it: or.
•	 The 2nd vowel says “uh”: -buht.
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Did you know some planets are 
orphans?

This means children with no parents.

BUILD  
VOCABULARY

f
Rogue (ROHG) means being out o  

order.

•	
an be rogue.

A planet or person c

•	 t doesn’t orbit a sun.
A rogue plane

•	 oguish, roguishly, 
Other forms: r

roguishness, going rogue
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Orphan planets are also called rogue 
planets. 

Rogue means being out of order. 
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Rogue planets do their own thing.

They don’t orbit a sun directly.

Orbit means move around something.
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Directly means in a straight line. 

They’re free from a “parent” sun. 

DECODE IT
The word directly has 3 vowel sounds.

•	 Break it into chunks: dir-ect-ly.

•	 The 1st vowel has an r and says “er.”

•	 The 2nd vowel sound is a short e.

•	 The last vowel sound is a long e.

•	 Directly is pronounced der-EKT-lee.
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There may be more than 50 billion 
rogue planets in the Milky Way. 

This is the galaxy that Earth is in.

Make
Connections

ogue planets. 

Think about large r

Larger objects have stronger gravity. 

e on a planet with  

Could humans liv

3 times as strong of gravity?

•	
ork?

Would human muscles w

•	 Would cities be built the same?
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Some rogue planets are 3 times 
bigger than Earth. 
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Rogue planets are hard to find. 

Without a sun, they have no light  
to reflect. 
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Rogue planets are cold and dark. 
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The process of forming planets is 
messy. 

Space objects bang into one another. 
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Sometimes the bangs have too  
much power. 

This is what makes planets. 
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Rogue planets can also form with  
no bang.

Some are failed stars.
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Instead of forming a star, a cloud  
of gas and dust breaks down. It 
becomes a rogue planet. 
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A solar system is a star and the 
planets and objects that orbit it. 

Solar systems can travel too close to 
one another. 
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They disturb each other. 

Their orbits fling out rogue planets. 

DECODE IT
The word solar has 2 vowel sounds.

•	 Break it into chunks: so-lar.

•	 The 1st vowel sound is a long o.

•	 The 2nd vowel has an r and says “er.”

•	 Solar is pronounced SOH-ler.
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Some rogue planets even have 
moons. 
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Scientists are still learning about 
rogue planets. 
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Main Idea:  
Rogue planets 

are planets 
without a 

“parent” sun.

Put It Together

Detail:  
Rogue planets 
are cold and 
dark. Some 
have moons. 

Detail:  
Rogue planets 
can be planets  
flung out of 
their orbits.

Detail:  
Some rogue planets 

are made of 
material from 
failed stars.

Detail:  
Some rogue planets 
are formed when 
space objects bang 
into one another.

Detail:  
Scientists are still 
learning about rogue 

planets.
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Learn More

BOOKS
Loh-Hagan, Virginia. Introduction to Space. Ann Arbor, MI: 
45th Parallel Press, 2025. 

Loh-Hagan, Virginia. Weird Science: Space. Ann Arbor, MI: 
45th Parallel Press, 2022. 

Tyson, Neil deGrasse. StarTalk: Young Readers Edition. 
Washington, DC: National Geographic Kids, 2018

ONLINE
Search these online sources with an adult:
• NASA | Games and Interactives
• NASA+ | Explore Topics
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GLOSSARY
directly (der-EKT-lee) in a straight line

Milky Way (MIL-kee WAY) the galaxy that contains our solar 
system

orbit (OR-buht) curved path of an object around a star, planet, 
or moon

orphans (OR-fuhnz) children without parents

rogue (ROHG) being out of order

solar system (SOH-ler SIS-tuhm) a sun and the objects that 
orbit it

INDEX
directly, 5, 8–9, 22

Milky Way, 5, 10

orbit, 5–6, 9, 19, 22
orphans, 5–7

planets, 14
orphan, 6–7 
rogue, 6–13, 15–17, 19–22

rogue, 5–6 

solar systems, 5, 18
sun, 6, 9, 13, 18, 22

vocabulary, 4–6
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