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Grade 2 

Introduction:  
 

Outer space is a valuable natural resource, serving as home to the “Earth Observing Satellite Flagship” – the Terra 
satellite.  However, space debris poses a serious threat to satellites, and – as a result – to obtaining the data scientists count 
upon to view, interpret, and understand Earth’s weather and climate. 
 

Students gain an appreciation of the important role satellites such as Terra play in observing and understanding Earth’s 
weather as they participate in a lesson about creating models of landforms and water, aligned with 2-ESS2-2 (Earth’s 
Systems).  Students view satellite images of Earth taken by NASA’s MODIS (Moderate Resolution Imaging 
Spectroradiometer) on board Terra.  They also learn how models are used in science to identify and classify landforms and 
bodies of water as they create their own models with play dough or paper mache.   
 
Extension 1 materials include two posters of the Terra satellite; an activity in which students compare two pictures of the 
same landform – one taken from Earth and one from space (using Google Earth) – to help them see that satellite images 
provide much more detail than pictures taken on Earth; a NASA article and book about satellites; a downloadable activity in 
which students count the satellites they see; and a book entitled I, Humanity (2017 NSTA Outstanding Science Trade Book 
and official Story Time from Space selection – grade level 2-4).  Students see and hear this book read aloud by an astronaut 
on board the International Space Station by going to www.storytimefromspace.com. 
 

Extension 2 features a space debris graphic and an article entitled, “Collision in Space.”  Students answer “Who, What, 
Where, When, Why, and How” questions based on the article, and write informative/explanatory texts about space debris 
that align with the Common Core State Standards for English Language Arts & Literacy in History/Social Studies, Science, and 
Technical Subjects.  Students also design and share their own space debris solutions.  A literary text that makes an excellent 
pairing with the informational text is an appealing book from the Geronimo Stilton Spacemice series, entitled Beware! Space 
Junk! (Book 7 – grades 2-5).  As a culminating activity, students design and share their own space debris bookmarks. 
 

http://www.storytimefromspace.com/
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Next Generation Science Standards 
Alignment 

Spacecraft Featured: 
Terra Satellite/MODIS 
(Moderate Resolution Imaging Spectroradiometer) 

NASA Main Page for Featured 
Spacecraft: 
Click here for Terra. 

Disciplinary Core Idea/Sub-Idea: 
ESS2. Earth’s Systems 
Plate Tectonics and Large Scale System 
Interactions (ESS2.B) 

 

Credit: NASA 

 “Terra, the Earth Observing Satellite 
Flagship, explores the connections 
between Earth’s atmosphere, land, 
snow and ice, ocean, and energy 
balance to understand Earth’s 
climate and climate change and to 
map the impact of human activity 
and natural disasters on 
communities and ecosystems.” 
 
                            -From NASA Website 

Grade 2: Earth and Space Sciences 
 
ESS2. Earth’s Systems 
 
2-ESS2-2. Develop a model to represent the 
shapes and kinds of land and bodies of water in 
an area. 

NSTA-Vetted Lesson Plans – NGSS@NSTA 
Lesson: “Creating Models of Landforms and Water” 
 
Lesson Overview:  
 
The purpose of this lesson is to help students gain experience in creating models of landforms and bodies of water.  First, students view images of Earth taken from 
space.  Next, they play an active game designed to serve as a review of basic landforms and bodies of water, and their characteristics.  Third, students take notes on 
key characteristics used in classifying landforms, and learn how scientists use models.  They then participate in a guided “hands-on” activity, creating models of 
landforms and bodies of water using paper mache or play dough.  Subsequently, students work together in small groups to study maps of different continents.  Using 
play dough or paper mache, they create their group model of the landforms and bodies of water in their part of the world.  As a concluding activity, students 
participate in a “gallery walk,” allowing them to view all the group models created by their classmates, and offer constructive feedback. 
 
This lesson is designed to help students: 

• increase their understanding of the use of models in science 

• identify the patterns that scientists use to classify landforms and bodies of water 

• create models of landforms and bodies of water 

https://terra.nasa.gov/
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Images of the Earth taken from satellites are key to helping students better understand landforms and how they are mapped.  In introducing this lesson, NASA 
“Visible Earth” images are used in the accompanying PowerPoint presentation (“Creating Models of Landforms and Water”).  These images came from NASA’s MODIS 
(Moderate Resolution Imaging Spectroradiometer), a single remote-sending device on board the Terra satellite.  The Terra satellite is one of the Earth Observing 
Satellites (EOS), providing exciting new information about Earth’s systems.  MODIS helps scientists observe a variety of geographical features relating to land, oceans, 
and the atmosphere of the Earth.  
 
Click here for the lesson. 
 
Note: The lesson above can stand alone, but it is intended to be the second of two lessons – the first of which is “Models of Land and Water – Identifying Landforms 
and Bodies of Water on a Map.”  In this first lesson, students are exposed to the practice of developing and using models as they explore and identify landforms and 
bodies of water on a world map.  Students learn to identify a map as a type of model, name and describe several landforms and bodies of water, and locate landforms 
and bodies of water on a map.  Click here for the lesson. 
 

Extension 1: Outer space is a valuable natural resource, serving as home to spacecraft that provide essential information and 
perspective for understanding Earth’s Place in the Universe, Earth’s Systems, and Earth and Human Activity.  
 
Instructional Focus: The Terra satellite’s Moderate Resolution Imaging Spectroradiometer (MODIS) provides detailed images of geographical features that 
enhance our ability to map landforms and bodies of water. 

 
Extension 1 resources feature two NASA posters; an activity in which students analyze two pictures of a local landform (one taken from 
Earth and one from space); an article, book, and activity about satellites; and a Story Time from Space book. 
 

• Two NASA Posters – Terra Satellite 
 
Two NASA posters about the Terra satellite provide an excellent extension to this lesson.  Through discussion, students learn the 
importance of satellites like Terra in providing important information about the Earth’s land, oceans, and atmosphere that we cannot 
obtain from books.    
 
The first poster shows a young girl holding a book in her left hand, revealing her interest in learning.  She is also excited about the 
prospect of learning new information about the earth from Terra images, as evidenced by her pointing with her right hand to a series of 
pictures taken by the Terra satellite.  At the top of the poster is the artist’s depiction of the Terra spacecraft.  A thermal blanket (gold 
foil) covers the satellite to help protect it from the harshness of outer space.  Terra’s five sensors can be seen at this angle, with MODIS 
at the top left.  Click here for the poster. 

 
Click here for more information about Terra, found on the back of the poster. 
 

https://pmm.nasa.gov/education/sites/default/files/lesson_plan_files/Models%20of%20Land%20and%20Water%20TG.pdf
https://pmm.nasa.gov/education/sites/default/files/lesson_plan_files/LandformsTG.pdf
https://terra.nasa.gov/wp-content/uploads/2014/04/terra_poster_front.jpg
https://terra.nasa.gov/wp-content/uploads/2014/04/terra_poster_back.jpg
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The second poster shows a closeup view of the Terra satellite, emphasizing that Terra’s instruments provide unique 
insight into how the Earth system works, and how it is changing.  The poster contains pictures in the lower-left 
corner that show flooding on the Mississippi River in January 2015/2016.  The poster is found by scrolling down to 
find “Terra” at this website containing NASA Earth Science mission posters.  (Click here.) 
 

• Two Pictures of a Local Landform (one taken from Earth, and one taken from space) 
 
Have students take a picture - using an electronic device (such as an iPad) - of a landform near their home or school.  
Then, have them view satellite images of this same landform (using Google Earth), and compare the two pictures.  
Discuss the similarities and differences between the two.  Emphasize how satellite images provide much more detail 
than images taken on Earth. 
 

• Article: “What is a Satellite?” – from the NASA Knows: Grades 
K-4 Series.  Click here for the article. 
 

• Book: VanVoorst, Jenny Fretland. Space Explorers: 
Artificial Satellites. Minneapolis: Jump!, 2017. Print. ISBN: 
978-1-62031-412-8.  (Space Explorers Series; Recommended 

by School Library Journal for Gr. 2-5/Audience: Ages 7-
10/Stated Age Range: 8-12/Grade Level: 3-7).  This book 
serves as an excellent introduction to satellites, explaining how 
they are powered, how they acquire data, and how they 
communicate with Earth.  A brief activity is also included at the 
end of the book. 
 

• A downloadable satellite activity for students, in which they 
view the sky at dawn or dusk and count the satellites they can 
see, is found by clicking here. 
 

• Book: Bennett, Jeffrey.  I, Humanity. Boulder: Big Kid Science, 
2016. Print. ISBN: 978-1937548520.  (Age Range: 7-9 

years/Grade Level: 2-4).  Written by an astrophysicist and educator, this book was named a 2017 NSTA Outstanding Science Trade Book, a designation given  
 
 

https://www.nasa.gov/centers/ames/earthscience/media/missionposters
https://www.nasa.gov/audience/forstudents/k-4/stories/nasa-knows/what-is-a-satellite-k4.html
https://www.jumplibrary.com/artificial-satellites.html
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to high-quality books that help students build literacy skills while learning science content.  It is also a Story Time from Space 
official selection – part of a set of books launched to the International Space Station through NASA’s Story Time from Space 
program, and read aloud by astronauts from space to children around the world.  It is written in the first person from the 
viewpoint of a narrator who represents human beings throughout history.  Factual in science content, it also helps students 
to see themselves and Earth in a new light, and inspires them to make the world a better place for everyone.  Click here to 
see and hear Astronaut Col. R. Shane Kimbrough reading the story aloud from space.   
 
Click here for a quick (4 min.) video that gives a little more background on Story Time from Space. 
 

Extension 2: The growing problem of space debris requires us to clean up the space environment – utilizing new technologies 
and public advocacy – before it becomes too dangerous to navigate. 
 

Instructional Focus: Students design space debris bookmarks after reading a Geronimo Stilton Spacemice book entitled, Beware Space Junk! – and experiencing a 
pairing of informational and literary text. 
 

Standards Alignment 
Common Core State Standards for English Language Arts & Literacy in History/Social Studies, Science, and Technical Subjects 

 
Grade 2 Reading Standards for Informational Text [RI]  
Key Ideas and Details  

CCSS.ELA – Literacy.RI.2.1 
1. Ask and answer such questions as who, what, where, when, why, and how to demonstrate understanding of key details in a text.  

CCSS.ELA – Literacy.RI.2.2 
2. Identify the main topic of a multi-paragraph text as well as the focus of specific paragraphs within the text. 

CCSS.ELA – Literacy.RI.2.3 
3. Describe the connection between a series of historical events, scientific ideas or concepts, mathematical ideas or concepts, or steps in technical procedures 

in a text. 
 

Grade 2 Writing Standards [W] 
Text Types and Purposes 
CCSS.ELA – Literacy. W.2.2 
        2. Write informative/explanatory texts in which they introduce a topic, use facts and definitions to develop points, and provide a concluding statement or 
section.  
 Production and Distribution of Writing  
CCSS.ELA – Literacy.W.2.5 
        5. With guidance and support from adults and peers, focus on a topic and strengthen writing as needed by revising and editing.  
Grade 2 Speaking and Listening Standards [SL]  

http://storytimefromspace.com/i-humanity-2/
https://www.youtube.com/watch?v=ZxQ_gT20lvM
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Comprehension and Collaboration 
CCSS.ELA – Literacy.SL.2.1 

1. Participate in collaborative conversations with diverse partners about grade 2 topics and texts with peers and adults in small and larger groups.  
CCSS.ELA – Literacy.SL.2.1A 

a. Follow agreed-upon rules for discussions (e.g., gaining the floor in respectful ways, listening to others with care, speaking one at a time about the topics and 
texts under discussion).  

CCSS.ELA – Literacy.SL.2.1B 
        b. Build on others’ talk in conversations by linking their comments to the remarks of others. 
 

 

Extension 2 activities feature a space debris graphic, an article with questions to answer, a writing activity, an activity in which students 
draw a picture of what a space debris solution might look like, and a fiction book that pairs well with informational text.  As a culminating 
activity, students design their own space debris bookmark. 
 
1. NASA Space Debris Graphic 
 
Following a discussion about the key role that satellites such as Terra play in helping humans on Earth better understand Earth’s climate, 

show students a NASA space debris graphic.  Explain that the little dots/objects represent pieces of space debris that are orbiting 

continuously around the Earth, and no longer serve a useful purpose; rather, this debris (or “junk”) is endangering astronauts and 

spacecraft due to the risk of collisions.  Explain the source of this debris, and provide specific examples, such as: discarded rocket parts, obsolete satellites that no 

longer work, leftover fuel tanks, old rocket boosters, bolts and screws, paint flecks, and items astronauts have lost out in space – such as tools and gloves.   

Emphasize that this space junk must be cleaned up to keep astronauts and spacecraft safe.  Compare this to the importance of keeping our environment clean here 

on Earth.  Remind the students that they do this at home by keeping their rooms neat, cleaning up after themselves, and disposing of their trash correctly.  Emphasize 

that it’s also important to do this in space.  Keeping outer space clean is very important so that astronauts can continue to work safely there, and spacecraft can 

continue to operate – providing us with important information to keep all living beings healthy and safe.  Emphasize with students that space junk can destroy a 

spacecraft, and that even a paint fleck – traveling at a high rate of speed – can cause damage, as it did to a window in the International Space Station.  Click here for 

the graphic.  (Additional NASA space debris graphics are found by clicking here.) 

2. Article: “Collision in Space” 
 
Read with the students an article entitled, “Collision in Space.”  (attached) Review with the students the important things that satellites do from space, and why space 
debris is a threat to these satellites.  Have students answer the questions accompanying the article – share, discuss, and review. 
 
3.  Writing Activity – Informative/Explanatory Text   
 

Following a reading of the article, have students write a brief informative text on space debris, using facts from the article to support their points.  Then have 
them share, revise, rewrite, and discuss these writing pieces with their classmates. 

https://www.orbitaldebris.jsc.nasa.gov/images/beehives/leo640.jpg
https://orbitaldebris.jsc.nasa.gov/photo-gallery.html
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4. “Space Junk” Cleanup Solutions   
 
Encourage students to share their ideas regarding what a “space junk” cleanup solution might look like, and to draw a picture of their proposed solution.  Emphasize 
with the students that scientists and engineers are currently considering many different ideas for space junk cleanup, and that perhaps in the future, they may want 
to become aerospace engineers and design space debris solutions to help solve this problem. 

 
5. Pairing of Informational Text with a Fiction Book 
 

• Book: Stilton, Geronimo. Beware! Space Junk! (Geronimo Stilton Spacemice – Book 7). New York: Scholastic Paperbacks, 2016.  ISBN: 978-
0545872454. (Age Range: 7-10 years/Grade Level: 2-5/Lexile Measure: 610). Pair the informational text with a literary text by having students 
read a book entitled Beware! Space Junk! (Geronimo Stilton Spacemice – Book 7) – by Geronimo Stilton.  (Grades 2-5).  This enjoyable tie-in with 
the space debris theme broadens and expands students’ understanding and appreciation of this issue.   
 
Quoting from the back of the book: 
 

MouseStar 1 is surrounded by floating space junk! It’s yucky – and dangerous. It’s coming from a nearby planet, Cleanix. Geronimo Stiltonix goes to visit, and discovers 
that the aliens there are very wasteful. Even worse, robots that they’ve thrown in the trash have started to rebel! Can the space mice restore harmony before the 
robots take over? 

 
6. Culminating Activity – Design a Space Debris Bookmark  
 
As a fun culminating activity, have each child design his/her own space debris bookmark with a message about the importance of cleaning up 
space junk.  Students might base their bookmark on characters from the Geronimo Stilton Spacemice Book 7, or use their own thoughts and ideas about 
the importance of satellites, perhaps including their ideas for a space debris cleanup solution.   
 
Materials needed for this project include a rectangular book mark template for each student (attached), as well as pencils, crayons, colored pencils, markers, scissors, 
and rulers.  Prior to designing their bookmarks, it would be beneficial for students to have time – either as a class or working in small groups – to brainstorm ideas.   
 
Directions: 
 

1. Have students trace the bookmark template onto card stock, and then cut out the bookmark shape.  
2. Prior to designing their bookmarks, have students work in small groups to brainstorm ideas for a statement or slogan they would like to use for their 

bookmark, as well as illustrations.  (Examples might be: “Keep Outer Space Clean,” “Clean Up Space Junk Now,” “No More Space Junk,” etc.)  Students may 
wish to use the space debris cutout sheet (attached) in their bookmark design.  They might also want to include in their design their idea for what a space 
garbage truck or cleanup solution might look like. 

3. Have students draw their design in pencil, and then color it with markers or crayons. 
4. Have students present their bookmark designs to the class, explaining why they chose their slogan and design.  Display the bookmarks, and encourage the 

students to use them! 
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Space Debris Cutout Page 
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Bookmark Template 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Collision in Space 

(This article, originally written by Dante A. Ciampaglia and published by Scholastic News Online in Feb. 2009, was updated and 
revised by protectouterspace.com editors in 2017.) 

Earthlings take a closer look at the space junk circling the planet after two satellites crash into each other. 
 
The area around the Earth is a very crowded 
place.  There are thousands of human- 
made satellites in Earth's orbit. Some of 
these objects collect scientific data about 
what's happening in outer space. Others 
research Earth's air and oceans. And some 
allow humans to use gadgets like cell 
phones and computers. 
 
On Feb. 10, 2009, 485 miles above Earth, 
two of those satellites collided.  The American Iridium 33 communications 
satellite and an old Russian satellite, Kosmos-2251, were circling Earth at a 
speed of 25,200 miles per hour (mph). When their paths crossed, they 
smashed into each other and sent a cloud of debris into Earth's orbit. 
 
Humans have been sending satellites into orbit since 1957. This was the first time two satellites crashed into 
each other. 
 
Scientists say the collision occurred in a low orbit around Earth that is especially crowded. There are a lot of 
satellites in this region. There are also bigger objects. The Hubble Space Telescope is about 372 miles above 
Earth. The International Space Station is in orbit 220 miles above Earth. Shuttle missions usually take place 
here too. 
 
But it's the small stuff crowding Earth's orbit that has scientists concerned. 
 
There are millions of pieces of space junk circling Earth. Every time a space shuttle or satellite or space station 
is sent into space, humans leave a little bit of garbage behind. This trash can include pieces of booster rockets 
and insulation, bolts, paint chips, and even bags of tools. 
 
Some of this debris is tiny, while other pieces are bigger. Scientists at places like the National Aeronautics and 
Space Administration (NASA) say they are tracking at least 23,000 objects in orbit.  (Tracking means that the 
scientists can see and follow the objects using telescopes.) 

When the two satellites collided back in 2009, about 1,000 pieces of debris larger than 4 inches were added to 
the clutter in a low orbit around Earth.  

Spacecraft continue to orbit the earth, and scientists say debris poses a growing threat.  The dangers will 
increase as more satellites are launched into space. 

Right now, scientists say they are keeping an eye on how much trash is floating above Earth, and trying to 
figure out what to do about it. The satellite crash made them take a closer look at how to clean up Earth's 
cluttered outer reaches.  
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After reading this article, answer the following questions:  

1. What is space debris? 
 

2. Why are scientists concerned about it? 
 

3. Describe the important things that human-made satellites do from up in space: 
 

4. What happened on Feb. 10, 2009? 
 

5. What occurred as a result? 
 

6. Where did the crash occur? 
 

7. What happens every time a space shuttle, satellite, or space station is sent up into space? 
 

8. How many pieces of debris resulted from the crash? 
 

9. Why are scientists concerned about space debris? 
 

10. What ideas do you have to clean up the space junk circling Earth?  Draw your idea in the space below. 
 

 


