
Terraforming Mars: Science Lesson Plan 
Learning the game: Terraforming Mars is a 1-5 player competitive game for ages 12 and up. In Terraforming 
Mars, each player is a corporation that is working to make Mars a hospitable planet for human life. Each 
round, or generation, players will collect cards and resources and spend cards and resources to either increase 
the temperature, the oxygen level or place an ocean tile to increase their position on the terraforming rating 
track. The player with the highest terraforming rating at the end if the game will be the winner.  Here is a rules 
explanation of Terraforming Mars. 

Topics Covered:  

• Earth science 
• Physics 
• Space exploration 

Lesson Objectives:  

• Grades 6-8: Students will be able to organize an experiment based on the board game Terraforming 
Mars by utilizing the scientific method.  

• Grades 9-12: Students will be able to analyze the complexities and requirements of traveling to and 
terraforming Mars by completing an activity that coincides with playing the game Terraforming Mars.  

Academic Language and Vocabulary: Terraforming, generations, actions, production, standard project, claim a 
milestone, fund a reward, convert grass into greenery, convert heat into temperature, temperature, greenery, 
plant, heat, energy, steel, titanium,  scientific method, resources,  

 

Questions/Activities: 

• In each round of Terraforming Mars, energy is converted into heat, and players have the option to turn 
eight heat into a temperature increase. After playing at least one game, have each person design an 
experiment or select one from the ones listed here under “Heat Transfer Projects and Experiments.” 
Students need to complete a lab report that corresponds to each step of the scientific method.  

• After playing at least one game of Terraforming Mars, have students complete all activities for Lesson 5 
of this PDF beginning on page 93. For part 6, have students consider the game of Terraforming Mars 
that was played and that each round was a ‘generation’ of people or expedition from Earth to Mars. 
Handouts begin on Page 102.  

•  View “Life on Mars Sim: ‘Terraforming’ Utah on Mars” following a game of Terraforming Mars and 
answer the following questions 

o Are there any cards in the game that are related to Dr. Musilova’s research on making viable 
soil? If not, what would one card in the game look like? 

o Select one card that you played during the game. How might Mars Crew 134 use an experiment 
to examine the impact that the procedure and impact of implementing your card in real life? 

o How do you imagine a game of Terraforming Mars playing out? What would day to day life 
would be like and how the growing projects would be physically be implemented? Your 
paragraph should be 2-3 paragraphs and can be written from the point of view of a member of 
Mars Crew 134.   

https://www.youtube.com/watch?v=n3yVpsiVwL8
https://www.youtube.com/watch?v=n3yVpsiVwL8
https://www.steampoweredfamily.com/activities/heat-transfer-projects-for-kids-stem-activities/
http://media.nationalgeographic.org/assets/file/MARS_CURRICULUM_GUIDE_FORMSVERSION_ALL_FINAL.pdf
http://media.nationalgeographic.org/assets/file/MARS_CURRICULUM_GUIDE_FORMSVERSION_ALL_FINAL.pdf
https://www.youtube.com/watch?v=k6KqgipcpuU


• Following a game of Terraforming Mars, read this Discover Magazine article titled “These Experiments 
are Building the Case to Terraform Mars.” On a separate piece of paper or index card recreate each 
experiment as a card in Terraforming Mars. On your card, you must have an appropriate name, cost, 
description, and (if possible) alternate resource cost (i.e. titanium, steel, etc.).  

• After completing a game of Terraforming Mars, analyze the board and cards played by all players. Do 
you feel that Mars is now populated to the point of sustainability? Why or why not. If you found it not 
to be sustainable, what additional factors would have to be present to make it sustainable? Your 
response should be at least one page.  

Lesson Modifications: 

• Turmoil is an expansion to Terraforming Mars that examines how politics on Earth can impact efforts of 
the corporations to Terraform Mars. Here is an overview of the rules. After playing with this expansion 
answer the following questions: 

o In 2-3 sentences, outline each party by identifying notable pieces of their platform, consider the 
bonus each party delivers as a notable piece of their platform. 

o In one paragraph, identify and discuss one similarity and one difference between  
o Elaborate on the political ramifications form one turn impacted decisions made for the rest of 

the game. You may choose to deliver your response in turn by turn bullet points, diary entry 
from the perspective of one of your delegates, or in a formal description of the events. Be sure 
to describe times of success AND struggle for your cooperation.  

• Colonies is an expansion to Terraforming Mars that includes gathering resources by traveling to different 
moons! Here is a rules explanation for this expansion. After playing with this expansion answer the 
following questions:   

o Research one of the different colonies that were used in the game (this does not have to be one 
that you claimed). In your research, you should be able to answer the following questions: 
 How did the colonies impact your game of Terraforming Mars? 
 Did the resource associated with your colony reflect anything in your research?  
 What would day to day life look like on your colony? How would it compare to daily life 

on Mars? Explain in 2-3 paragraphs and provide examples from the game.  
o Further explore the concept of lunar mining by viewing the following video. 

 What do we have to gain from lunar mining? Why are these things viewed as beneficial? 
 What challenges do humans have to overcome to successfully mine outside of earth? 
 Why is it more likely for a corporation to mine in space than a country?  
 Do you think it is worth the effort to mine in space? Support your answer with evidence 

from the video and the game.   
 Imagine a world where mining the earth’s moon has been perfected, would it be 

difficult to mine in space in a way that it is reflected in the Colonies expansion to 
Terraforming Mars? 

• Before beginning a game of Terraforming Mars, have students complete a mission brief by  completing all 
sections of “Preparing a Mission Brief” handout located on pages 22 and 23 of this PDF. Students need 
to have their corporation and starting cards before beginning the exercise.  This is done from the 
perspective of someone on Earth submitting a report that takes into account what supplies they are 
bringing (starting hand) to Mars and what possible risks and setbacks can occur during a voyage to 
Mars.  

https://www.discovermagazine.com/the-sciences/these-experiments-are-building-the-case-to-terraform-mars
https://www.discovermagazine.com/the-sciences/these-experiments-are-building-the-case-to-terraform-mars
https://www.youtube.com/watch?v=1Fyxb9JcrL8
https://www.youtube.com/watch?v=qlvKD2UA8qk
https://www.youtube.com/watch?v=ix6BxLf1bew
http://media.nationalgeographic.org/assets/file/MARS_CURRICULUM_GUIDE_FORMSVERSION_ALL_FINAL.pdf
http://media.nationalgeographic.org/assets/file/MARS_CURRICULUM_GUIDE_FORMSVERSION_ALL_FINAL.pdf


• Determine the likelihood to receive a card with a certain tag on and examine the difference between a 
game of Terraforming Mars with and without the drafting mechanic variant (rules are on page 13 of 
the rulebook) by completing the following activity. Select a certain tag (earth, science, titanium, etc.) 
and determine how many of those cards are in the game. Now calculate the likelihood of receiving a 
card with that tag when using standard rules AND using the drafting variant in 2, 3, 4, and 5 player 
games Make sure you show your work and chart your findings. Write a 3-4 sentence conclusion 
explaining the best possibility of receiving a card with your chosen tag on it. (ex. Receiving plant tags 
would be the most likely in a 2 -layer game without the drafting mechanic because…)  

Content Background Knowledge:  

• Heat transfer and experiments  
• Steps to Scientific Method 
• KhanAcademy.org has information on various math, physics, and other science related content  

Common Core Standards:  

• Grades 6-8: 
o  6-8.RST.3: Follow a multistep procedure when carrying out experiments, taking measurements, 

or performing technical tasks.  
o 6-8 RST.9: Compare and contrast the information gained from experiments, simulations, video, 

or multimedia sources with that gained from reading a text on the same topic. 
o 6-8.WHST.9: Draw evidence from informational texts to support analysis reflection, and 

research. 
• Grades 9-12:  

o 9-12.RST.3: Follow precisely a complex multistep procedure when carrying out experiments, 
taking measurements, or performing technical tasks, attending to special cases or exceptions 
defined in the text. 

o 11-12.RST.7 Integrate and evaluate multiple sources of information presented in diverse 
formats and media (e.g., quantitative data, video, multimedia) in order to address a question or 
solve a problem. 

o 9-12.WHST.9: Draw evidence from informational texts to support analysis reflection, and 
research. 

o 9.12.N-Q.1: 1. Use units as a way to understand problems and to guide the solution of multi-
step problems; choose and interpret units consistently in formulas; choose and interpret the 
scale and the origin in graphs and data displays. 

 

https://www.steampoweredfamily.com/activities/heat-transfer-projects-for-kids-stem-activities/
https://stemeducationguide.com/scientific-method-worksheet/
https://www.khanacademy.org/
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i Christopher Gibbs is currently on track to receive his Master’s in Teaching in summer of 2020 from Central 
Connecticut State University. He has been playing tabletop and role-playing games for more than 20 years.  


