
Force, Gravity, Revolution,  
and Rotation Lesson Plan:  

Mars & The Solar System

In this lesson plan, students use BrainPOP resources to explore  

the effects of force, gravity, revolution and rotation, then create  

a concept map to explain their understanding.

Suitable for students aged: 9-11; 11-16

INTRO

Students will:
Explore the effects of force, gravity, revolution and rotation

Identify the environmental and circumstantial considerations of NASA scien-

tists prior to launching spacecraft and use a game-based simulation to deter-

mine when and how to launch a spacecraft into Mars

Use a game-based simulation to create (and destroy!) their own Solar System
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® SCIENCE

Materials
Projector or interactive whiteboard

Internet access for BrainPOP

®



Fly to Mars game
1    Project the Mars ‘Question and Answer’ Activity for the class to see. As a class discuss the 

facts about Mars and have students vote on whether they think each one is true or false.

2    Play the Mars movie for the class with closed captioning on. Pause to discuss key points or 

note key vocabulary.

3    Display the Final Frontier FYI. Talk with students about past expeditions to Mars. What factors 

do NASA scientists have to consider when determining when to launch spacecraft to Mars?

4    Project the Fly to Mars game and go over the instructions with students. You may want to 

model a round of game play for them. There are two simple approaches:

5    Talk with the class about the strategies they used in the game, and the connection be-

tween the simulation and real-life decision making on the part of NASA. Click the ‘hint’ 

button if your students need an additional explanation of how the launch works, and allow 

students to try the game again.

LESSON PROCEDURE
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a.  Give students 10-15 minutes   to explore the game, either indi-

vidually or in pairs 

b.  Invite students to the front of class to attempt to launch the spacecraft. 

When students fail/succeed ask them to explain why to the class.

Preparation
Explore the resources on the Mars movie topic page in advance to plan how 

you can adapt them for your students’ needs. Build your own concept map us-

ing the Make a Map feature to practice with this tool. You could print or screen-

shot your practice run to produce an example (learn more about Make A Map)

The object of the ‘Fly to Mars’ game is for students to watch the positions of Earth 

and Mars as they orbit the sun, and determine when to launch the spacecraft.

The object of the ‘Build a Solar System’ game is to study the effect of gravity 

on orbits of planets of different sizes.

https://www.brainpop.com/science/space/mars/activity/#=standard
https://www.brainpop.com/science/space/mars/
https://www.brainpop.com/science/space/mars/fyi/#tab=1
https://www.brainpop.com/games/flytomars/
https://www.brainpop.com/science/space/mars/
https://www.brainpop.com/make-a-map/?topic=/science/space/mars/
https://explore-brainpop.com/blog/2017/7/10/concept-mapping-with-make-a-map
https://www.brainpop.com/games/flytomars/
https://www.brainpop.com/games/buildasolarsystem/


Build a Solar System
1    Project the Build a Solar System and go over the instructions with students and model 

a round of game play for them.

2    Ask students individually or in pairs to make new Solar Systems, where the size and 
position of planets’ orbits is sustainable. Ask them to note why the orbits work.

3    Ask students individually or in pairs to make new Solar Systems, where the size  
and position of planets’ orbits is NOT sustainable. Ask them to note why the orbits  
do not work.

4    Ask students individually or in pairs to make new Solar Systems, where the size and 
position of planets’ orbits create interesting orbit patterns or have notable quirks  
e.g two stars orbiting close to each other. Ask them to note why these orbits show 
these patterns.

Concept mapping
1    Ask students individually or in pairs to open Mar’s Make a Map feature and start their 

own map about the effect of force, gravity, revolution and rotation on objects in 
space. Print or screen capture their work to record their learning outcomes.

EXTENSION ACTIVITIES:

Extension Activities
For homework and/or project research explore the story of the famous Mars 

Exploration Rovers, launched in 2004. Start with the Mar’s topic ‘Trivia’ and 

build from there.

Individually or in pairs take the Mars interactive Challenge quiz. Students can 

put their knowledge to the test by taking with 4 interactive question activities 

that challenge students to organise information using diagrams, sequencing, 

matching, and concept mapping.
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