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Life on Mars
Human space travelers have ventured into low Earth orbit and to the moon. Mars will
probably be the first planet (other than Earth) that people visit. The conditions on Mars
are very different from those on Earth. Scientists and engineers continue to work on
new technology to help people live and work in such a harsh environment.

In this activity, you will build a model of a base that would allow humans to live on
Mars. You will also build a model of a tool that would be used for experiments on Mars.
Identify the Problem

1.
You are a space engineer. You want to model a base in which people could live
and work on Mars. You also want to model a tool that could help Mars explorers
retrieve rock samples. What problem(s) will your designs help solve?
Do Research

Examine photos of the surface of Mars using the Mars Globe iPad App (make sure the spacecraft label is selected, then click on the different labels to see the terrain of Mars). Study the data sheet you created in your stations that compares conditions on Mars and on Earth (you made a table). 

2.
What are the features of Earth that support human life? 

3.
How well suited is the Mars surface for humans? Explain. 

Go to the materials station(s). Examine the materials. Think about how each
one may or may not be useful for your Mars base and tool models. Leave the
materials where they are.
4.
What are your design constraints? 
Develop Possible Solutions

5.
Describe ways in which you could use the materials to build a model Mars base.
Identify how your base will address problems (see #12). Also identify materials
that you could use to make a tool with which Mars scientists could collect small
rock samples. Remember that when scientists are using the tool, they will be
wearing heavy gloves that prohibit small motions.

Choose One Solution

6.
List the material(s) you will use for your models.

Base: 


Tool: 


7.
Draw your designs on a separate sheet of paper. Label all the parts.
8.
On a separate sheet of paper, describe how you will build your models. For the
base, include the scale. A sample scale might be: one centimeter on your model
would be equal to 1 meter on an actual Mars base (1 cm: 1 m).

Design and Construct a Prototype

Have your teacher review and approve your designs. Then, gather the materials you
need to build your Mars base model and working tool. Build a prototype of each, the
first version of your designs. If you can, document your construction process by taking
photos as you go (you will need at least 10 in the portfolio). Be sure to wear goggles as you build and test the tool.
9.
Measure the dimensions of your finished prototypes. Include the scale of your
base, and note the placement of your base features. Record the design details of
your base and tool prototypes on a separate sheet of paper.

10.
Draw a detailed diagram of your base on graph paper. Explain the scale of your
prototype. Number and label the features of your base.

11.
Prepare a numbered index card for each feature of your base that you labeled.
Name and describe the features of your base on the cards. Be prepared to
demonstrate the use of your tool.

Test the Prototype

12.
In the table, identify the problems and solutions addressed by your base
prototype.

	Base Problem
	Does your prototype solve
this problem?
	For your yes answers,
describe your solution.

	Air
	
	

	Water
	
	

	Food
	
	

	Temperature
	
	

	Shelter
	
	

	Gravity
	
	

	Solar Radiation
	
	

	Other:
	
	


13.
Test your tool using multiple trials. Make a chart of the trials. Does it pick up a small rock? Can you release the rock into a container? Record the results of your tests.

Communicate Results

14.
Collect the materials that document the design, construction, and testing of your
prototype. Assemble a portfolio that includes your diagrams, your photographs of the process, your scale drawing, and a record of your tool test results.

15.
Display your portfolios, prototypes, and cards for classmates.
Evaluate and Redesign Essay

16.
Each person in the group does their own to be included in the portfolio.  In you essay you need to include: Summarize how your prototypes of the base and tool worked. Explain what they do well and how they could be improved. Also explain how they met the design constraints. Compare your results with those of your classmates. Did your prototypes address similar problems and solutions? Explain.

