
Adventure Description:

NGSS Standard: MS-ESS1-2

Activity

In this adventure, you will think like a geospatial scientist and create a model of how satellites orbit. 

You will then present your model to a cell phone company that can use the information. 

Step 1: Background on Satellite Orbits (10 minutes) 

Geospatial Scientist: Studying 

Satellites
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Show Video: Studying Satellites.

Explain to students that the cell phone company wants to put a satellite in orbit very close to the Earth. They 

also want it to move very slowly like the satellites they already have that are in much higher orbits.

Let students know that today they need to work like a geospatial scientist and explain to the cell phone 

company president why they can't just pick any distance and speed. Instead, the distance and speed have to 

balance perfectly to keep their satellite in orbit.

Ask students if there was any information in the video that explained why it is important to balance the 

speed of the satellite with how far the satellite is from Earth. Prompt students to mention that the force of 

gravity is stronger the closer an object is to Earth if they do not do so on their own. Don't worry if the idea of 

balancing gravity and speed comes up yet.   

Show Handout: Staying in Orbit. Explain that this handout shows the force of gravity and the speed needed to 

stay in orbit for two different satellites that are different distances from Earth.

Ask the class to come up with a statement that describes how the force of gravity on a satellite close to the 

Earth compares to the force of gravity on a satellite far from the Earth. Coach students to come to a statement 

such as, “There is more force from gravity on the satellite that is closer to Earth and less force from gravity on 

the satellite that is further from Earth.” 



Geospatial Scientist: Studying Satellites 
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Step 2: Creating a Satellite Orbit Model 

Ask the class to come up with a statement that describes how the speed of the satellite close to the Earth 

compares to the speed of the satellite further away from the Earth. Coach students to come to a statement 

such as, “To stay in orbit, the satellite that is closer to Earth has to go faster and the satellite that is further 

from Earth has to go slower."

Explain to students that for each satellite to stay in orbit, its speed has to balance out the force that is 

pulling on it. If the satellite goes too slow for that force, gravity wins and it crashes to Earth. If it is going too 

fast, speed wins and it flies off into space. If it goes just the right speed, it orbits around the Earth! 

Let students know that today they are going to work as geospatial scientists to create a model to present to 

the president of the cell phone company to help him understand why distance and speed of each satellite 

must balance to stay in orbit and he can't just pick any combination that he wants. 

Explain to students that they will now create their satellite orbit model. 

Provide students with Handout: How to Create a Satellite Orbit Model. As a class, read through the steps 

that students will take to create their satellite orbit model.

Divide students into groups of 2-3. Provide each group with the following: a ceramic magnet, several small 

paper clips, and a piece of string 8-12 inches long.

Ask students to work in pairs to create their satellite orbit model.

 As students are working, ask the following questions: 

    - How are magnets like the Earth? How are they different? 

    - How can you make the paper clip float? (suggest they hold the magnet above the paper clip and string) 

    - How can you represent the speed of the satellite? (suggest they “flick” the paperclip with their finger      

       while the paper clip is floating close to the magnet and then further from the magnet) 
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Step 3: Presenting to the Cell Phone Company President 

Play the role of the company president as each pair presents their models to the class (if possible have 

students videotape themselves explaining their model). Let students know that you really want to have a 

satellite that is close to Earth, but goes as slow as your other satellites that are further away.

As each pair presents, prompt them to share more information using the questions from Step 2 or any 

additional questions you have as president of the company.

After all the groups have presented, ask students to think about any changes they would make based on 

what they learned from the other groups.

If there is time, allow groups to revise their models to  include their new ideas. 

Materials List

Provided online:

Video: Studying Satellites

Handout: Staying in Orbit 

Handout: How to Create a Satellite Orbit 

Model 

Not Provided online (each student or group needs):

1 ceramic magnet

Several small paper clips

8-12 inch string


