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CubeSats 
Days 2 and 3: How CubeSats Stay in Orbit 

Grade Level Grade 5 

Lesson Length Two 50-minute sessions 

Lesson Overview 

During the second and third class sessions, students learn more about satellites and their orbits. 
On Day 2, the class starts by adding information gathered from their family interviews to the 
KLEWS chart. Students then experiment with a ball on a string to figure out the forces involved in 
keeping a satellite in orbit. Students realize that there must be a force (gravity) pulling satellites 
toward Earth that keeps a satellite in orbit. On Day 3, students complete a jigsaw reading with four 
different options to learn more about how satellites orbit. After the jigsaw readings, student teams 
present their findings. 

Connecting to the Next Generation Science Standards 

In this lesson, students make progress toward developing understanding across the following 
three dimensions: 

• Science and Engineering Practices: Developing and Using Models, Constructing
Explanations and Designing Solutions, Engaging in Argument from Evidence

• Disciplinary Core Ideas: PS2.B Types of Interactions
• Crosscutting Concepts: Cause and Effect

In the following table, the specific components addressed in this lesson are underlined and 
italicized. The specific connections to classroom activity are stated. 

Performance Expectations 

This lesson contributes toward building understanding of the following physical science performance 
expectations: 

5-PS2-1. Support an argument that the gravitational force exerted by the Earth on objects is directed 
down. 

Specific Connections to Classroom Activity 
In this lesson, students engage in an investigation to determine why satellites stay in orbit rather than fly off into 
space or fall to Earth. Students model the phenomenon using an example of a ball on a string. Students figure 
out that a force must be acting on the satellite to keep it close to Earth (gravity). 

Dimension NGSS Element Connections to Classroom Activity 

Science and 
Engineering 

Practices 

Developing and Using Models 
• Develop and/or use models to describe 

and/or predict phenomena. 
Constructing Explanations and Designing 
Solutions 

During the lesson, students generate and 
share models that explain why a satellite 
remains in orbit. Students defend their ideas 
using their models. 

http://www.nextgenscience.org/dci-arrangement/5-ps2-motion-and-stability-forces-and-interactions


Science and Innovation CubeSats 

Copyright ©2016 2 

• Use evidence to construct or support an 
explanation or design a solution to a
problem. 

Engaging in Argument from Evidence 
• Support an argument with evidence, data, 

or a model. 

Students use their models to make sense of 
and explain the phenomena of why a satellite 
doesn’t fly off into space and why it doesn’t 
fall immediately back to Earth. 

At the end of the lesson, students consider 
what it might take for a satellite to fall to Earth 
or drift into space. Students present an 
argument in response to this question and 
support it with a model. 

Disciplinary 
Core Ideas 

PS2.B: Types of Interactions 
• The gravitational force of Earth acting on 

an object near Earth’s surface pulls that 
object toward the planet’s center. 

Using a ball on a string, students consider the 
forces acting on the ball to allow it to move in 
a straight line or in a circle. Students relate 
this to the movement of satellites around 
Earth and realize that a force (gravity) must 
pull objects closer to Earth’s center. 

Crosscutting 
Concepts 

Cause and Effect 
• Cause-and-effect relationships are 

routinely identified, tested, and used to 
explain change. 

At the end of the lesson, students consider 
what might cause a satellite to fall to Earth or 
drift into space. Students present an 
argument for the cause and effect of this 
phenomenon. 

Basic Teacher Preparation 

This lesson is a deep dive into understanding satellite orbits. Review the information in the 
resources and determine which materials/readings to copy for students. Review the Talk Science 
Primer to help you prepare to lead the class consensus discussion. 

Required Preparation Links/Additional Information 

 Gather or purchase all required materials
for the lesson

Refer to the Materials List below 

 Review suggested teacher preparation
resources

Refer to the Suggested Teacher Resources at 
the end of Day 3 

 Download and print the identified articles:
 NASA: Orbits
 Cosmos for Kids satellite article
 FactMonster satellite article
 NASA: What Is an Orbit?

[Web Link 1] 
[Web Link 2] 
[Web Link 3] 
[Web Link 4] 

http://inquiryproject.terc.edu/shared/pd/TalkScience_Primer.pdf
http://inquiryproject.terc.edu/shared/pd/TalkScience_Primer.pdf
http://science-edu.larc.nasa.gov/SCOOL/orbits.html
http://www.cosmos4kids.com/files/explore_satellite.html
http://www.factmonster.com/dk/science/encyclopedia/satellites.html#ESCI189ORBITS
http://www.nasa.gov/audience/forstudents/k-4/stories/nasa-knows/what-is-orbit-k4.html
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Materials List 

Item 
Description/Additional 

Information 
Quantity 

Where to 
Locate/Buy 

KLEWS chart Same chart created in Day 1 1 chart per 
class 

Created in Day 1 

Grade level 
appropriate 
readings about 
satellites 

Select and print a selection of the 
following options: 

• NASA: Orbits
• Cosmos for Kids satellite

article 
• FactMonster satellite

article
• NASA: What Is an Orbit?

1 article per 
student 

[Web Link 1] 
[Web Link 2] 
[Web Link 3] 
[Web Link 4] 

Science notebooks 1 per student See earlier references 

Chart paper 1 per team Available at most 
schools or craft stores 

Swing ball Toy Can be purchased or made by 
attaching a medium sized ball to 
a string 

1 per team [Web Link] 
[Web Link] 

http://science-edu.larc.nasa.gov/SCOOL/orbits.html
http://www.cosmos4kids.com/files/explore_satellite.html
http://www.factmonster.com/dk/science/encyclopedia/satellites.html#ESCI189ORBITS
http://www.nasa.gov/audience/forstudents/k-4/stories/nasa-knows/what-is-orbit-k4.html
http://www.amazon.com/Empower-MP-3353R-SkipFit-Purple/dp/B00PZNQDLC/ref=sr_1_5?ie=UTF8&qid=1460996302&sr=8-5&keywords=skip+it
http://www.amazon.com/Champion-Sports-Swing-Ball-Count/dp/B0013OIHMU/ref=sr_1_9?ie=UTF8&qid=1460996302&sr=8-9&keywords=skip+it
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Day 2: How CubeSats Stay in Orbit? 

Introduction (5 minutes) 

With their homework in hand, students report out to their classmates what their parent or guardian 
told them regarding the effect of satellites on their lives. Lead a class discussion about the 
homework and the connections parents made about satellites and their effect on daily life. Have 
students write any new questions they have on sticky notes and add them the KLEWS chart. 

Investigation: How CubeSats Stay in Orbit (20 minutes) 

Show students a video or image of a satellite in orbit. Pose the question, How does a satellite 
stay in orbit? On chart paper, have students create an initial model showing how satellites stay in 
orbit. 

After creating their initial models, tell students 
that to figure out how satellites stay in orbit, 
they can use a ball on a string model. Show 
students the swing ball toy, which can be 
purchased as listed in the materials section or 
made by attaching a ball to a string and making 
a loop at the opposite end of the string. Tell 
students that the ball will represent the satellite. 

Roll the ball in a straight line. Show students that when a force is applied to the ball, it rolls in a 
straight line. 

Next, place the loop around your ankle and swing the ball in a circle, jumping over the string with 
one foot. Show students that when the ball is attached to your foot, it swings in a circle. 
Alternatively, have a student demonstrate the use of the swing ball. 

Allow students some time to experiment with the phenomenon. 

After students have experimented with the swing ball, tell them their task is to model (on the chart 
paper) why the ball rolls in a straight line when it isn’t attached to your ankle, but swings in a circle 
when it is attached to your ankle. Students should relate this model to their initial model showing 
how a satellite stays in orbit. Challenge students to use arrows to show the various forces acting 
on the ball. 
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Whole Group Discussion: How CubeSats Stay in Orbit (15 minutes) 

Engage the class in a whole group discussion 
to create a class consensus model to illustrate 
why the ball roles in a straight line when it 
isn’t attached to your ankle but spins in a 
circle when it is. Start by having students 
share their ideas with the group. Have 
students defend their ideas with their models. 

In general, students should realize that the 
ankle exerts a force on the ball, pulling the 
ball towards the ankle. As a result, the ball 
moves forward (as it would when pushed in a 
straight line) and toward the ankle, causing a 
circular motion. 

Relate the discussion back to the Earth and satellites. Ask students how their model helps explain 
why satellites don’t just fly off into space. Students should recognize that the Earth exerts a force 
(gravity) on the satellite that keeps the satellite in orbit. 

The images below show potential consensus models. When the group has developed a 
consensus model, have students record the model in the S column of their KLEWS chart. 

NGSS Key Moment 

Whole group discussions, particularly 
consensus discussions, can be an 
effective way to engage students in the 
science practices of argumentation and 
explanation. Leading whole group 
discussions requires proper preparation. 
Refer to the Talk Science Primer for 
useful strategies. 

NGSS Key Moment 

During this discussion, students should 
make significant progress on PS2.B. Use 
student contributions and models to 
gauge student progress on PS2.B. 

http://inquiryproject.terc.edu/shared/pd/TalkScience_Primer.pdf
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Whole Class Discussion: Forces and Motion (Optional) (15 minutes) 

As an optional intervention or extension, play 
the Launchpad: Newton’s Laws On-Board the 
International Space Station video by NASA for 
students. Discuss the connection of the video 
content to their earlier observations about 
laws of motion. 

As a second optional intervention or 
extension, use the Satellites Invention  or 
Rockets and Satellites slideshow about 
rockets and satellites. Afterwards, discuss 
how force and motion in space are different 
than force and motion on Earth. 

Lesson Close (10 minutes) 

Return to the KLEWS chart. Have students add to the E, W, and S columns by writing ideas from 
this lesson on sticky notes. 

Have students write an entry in their science notebooks to address the following questions: 

• Present and defend an argument for how CubeSats stay in orbit. Why don’t they just fly off
into space?

• In some cases, satellites have flown into space or fallen to Earth. Present and defend an
argument (using a model) for why this might happen. Include the idea of cause and effect
in your response.

Video Link

 Launchpad: Newton’s Laws On-
Board the International Space 
Station [YouTube Link] 

Web Resources

Show one of the following presentations: 

 Satellites Invention [Web Link]

 Rockets and Satellites [Web Link]

https://www.youtube.com/watch?v=KvPF0cQUW7s
https://www.youtube.com/watch?v=KvPF0cQUW7s
http://www.montgomeryschoolsmd.org/uploadedFiles/schools/rockwelles/satellite_invention.ppsx
http://sciencerocks8.wikispaces.com/file/view/Rockets+and+Satellites.ppt
https://www.youtube.com/watch?v=KvPF0cQUW7s
http://www.montgomeryschoolsmd.org/uploadedFiles/schools/rockwelles/satellite_invention.ppsx
http://sciencerocks8.wikispaces.com/file/view/Rockets+and+Satellites.ppt
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Day 3: How CubeSats Stay in Orbit 

Introduction (10 minutes) 

Have students take out their initial model for how a satellite remains in orbit (created at the 
beginning of Day 2). Instruct students to modify their model based on evidence from the 
investigation during Day 2. At the bottom of their chart paper, have students record any questions 
they still have. 

Mini-Lesson: How CubeSats Orbit (20 minutes) 

Tell students that to further understand how satellites orbit, they will do a close reading of a 
nonfiction text. Assign each student to one of the four articles about satellite orbits. Select the 
article according to the students’ reading abilities. 

Instruct each student to read their article. Tell 
them their goal is to figure out as much as 
possible about how satellites orbit. 

After reading the article, have students write 
two main ideas from the article and two 
details to support each main idea. Students 
should also summarize the text. 

Next, instruct students to return to their 
models for how satellites orbit the Earth. 
Instruct students to revise their models based 
on evidence gathered from the readings. 

Whole Group Discussion: How CubeSats Orbit (15 minutes) 

Have students share what they learned from the article with their fellow engineer. Next, have 
student groups share their findings with the whole class and their revised models. Encourage 
students to continue to revise their models as they listen carefully to their classmates’ ideas. 

Lesson Close (5 minutes) 

After reading the articles, students should have a better sense of the different types of satellite 
orbits. Have students add sticky notes to the E, W, and S columns of the KLEWS chart. The new 
sticky notes should address the question, What have we learned about satellite orbits? 

Web Resources

Satellite orbit articles: 

 NASA: Satellite Orbits [Web Link]

 Cosmos for Kids: Explore Satellites

 FactMonster: Satellites [Web Link]

 NASA: What Is an Orbit? [Web
Link]

http://science-edu.larc.nasa.gov/SCOOL/orbits.html
http://www.factmonster.com/dk/science/encyclopedia/satellites.html#ESCI189ORBITS
http://www.nasa.gov/audience/forstudents/k-4/stories/nasa-knows/what-is-orbit-k4.html
http://www.nasa.gov/audience/forstudents/k-4/stories/nasa-knows/what-is-orbit-k4.html
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Assessment 

Use student models and entries in their science notebooks to gauge progress on PS2.B, 
Engaging in Argument from Evidence, and Cause and Effect. Provide appropriate interventions or 
extensions as necessary. Reference Appendix B for suggestions for meeting the needs of all 
learners. 

Community Connections 

Have students discuss with their parent(s) or guardian(s) other examples of orbital motion. Where 
do they see examples on Earth? Where can they think of examples in space? 

Suggested Teacher Resources 

Meeting the Needs of All Learners CubeSats Teacher Handbook, 
Appendix B 

Launchpad: Newton’s Laws On-Board the International 
Space Station [YouTube Link] 

NASA: Satellite Orbits [Web Link] 

Cosmos for Kids: Explore Satellites [Web Link] 

FactMonster: Satellites [Web Link] 

Satellite Invention (slideshow presentation) [Web Link] 

Rockets and Satellites (slideshow presentation) [Web Link] 

NASA: What Is an Orbit? [Web Link] 

Talk Science Primer [Web Link] 

https://www.youtube.com/watch?v=KvPF0cQUW7s
http://science-edu.larc.nasa.gov/SCOOL/orbits.html
http://www.cosmos4kids.com/files/explore_satellite.html
http://www.factmonster.com/dk/science/encyclopedia/satellites.html#ESCI189ORBITS
http://www.montgomeryschoolsmd.org/uploadedFiles/schools/rockwelles/satellite_invention.ppsx
http://sciencerocks8.wikispaces.com/file/view/Rockets+and+Satellites.ppt
http://www.nasa.gov/audience/forstudents/k-4/stories/nasa-knows/what-is-orbit-k4.html
http://inquiryproject.terc.edu/shared/pd/TalkScience_Primer.pdf



