To Mars and Beyond

	Project 1

	Project Duration About 9-10 Hours

	Curriculum Links

This project is aligned to the Revised National Curriculum statement for Senior Phase. It could also be used as enrichment for Grade 6  learners. See Appendix A, Curriculum Links,
 for detailed explanations. 



· Technology 
· Natural Science

· Social Sciences

· English Language 
· Life Orientation 
· Arts and Culture



The future of space travel and colonisation may seem like science fiction, but right now scientists are developing new technologies and inventions to make travel to Mars a reality. This project allows learners to investigate and explore the ideas and technologies available today and apply them to the future. Learners also look at the human components of space colonisation and exploration by determining the types of people and jobs needed to run a colony on another planet. They examine the infrastructure of a space colony but they must also think about the social structures - laws, rules, and government - needed for successful colonisation.

	Project Objectives

In this project, learners will:

· research current and future space technologies

· determine what jobs are necessary to run a space colony

· communicate and present findings using a PowerPoint presentation

· evaluate evidence and material to make an informed decision

· persuade their audience that a colony on Mars is possible



	Challenge for Learners



You can give this challenge directly to learners or read it to them. A copy of the challenge (Project 3 Challenge) is also included on the CD-ROM.

As part of the African Renaissance the African Union has decided to investigate the possibility of life in space. You are part of an all African team planning for the first human colony on Mars. A great deal of work is needed to pull this together. To complete this assignment, you will work in teams of five and your team will conduct research to answer the following questions: 

1. What type of settlement is most practical - one on the planet itself or one that is in orbit around Mars?

2. What is needed to get the colony up and running? You must decide what kind of equipment the colonists will need. You also need to figure out how to provide the colonists with the resources that they will need - food and water, for example.

3. What kinds of jobs are needed to run the colony? Make a list of personnel and jobs for the Mars colony.

You and your team will create a PowerPoint presentation to the African Union that will illustrate your recommendations. The presentation should persuade the Union that your team can establish a successful colony on Mars. Use PowerPoint’s multimedia features, including sound and transitions, to present your report clearly and effectively.

Project Details

For this project, group learners in teams of five learners who will each assume the role of a Mars colony planner. Each planning team will include two Scientists to examine technology and transportation issues, a Resource Specialist to examine how life will be sustained on Mars, a Personnel Director to determine the jobs necessary and the types of people best suited to fill those jobs, and a Governmental Specialist who will look at how to establish the rules and regulations required for the space colony to function efficiently.

Learners use the Internet to examine some of the ideas currently being developed for travel to Mars. Each team of researchers then creates a PowerPoint presentation to persuade African Union  officials that their plan guarantees a successful Mars colony.

Learner Prerequisites

Internet

a. Web navigation skills

b. Copying and pasting graphics

Microsoft PowerPoint

c. Opening a presentation

d. Saving a presentation

e. Creating a presentation

f. Printing a slide show

g. Inserting text and graphics

h. Optional: Adding transitions and sound

Classroom Technology Resources

i. Microsoft PowerPoint

j. Internet access

k. Optional: Microsoft Word (for note-taking)

Materials for Teachers 
l. Copies of the challenge (above) for each learner, also located on the CD-ROM (Project 3 Challenge)

m. Copies of the Learner Colony Planner Roles worksheet (optional), located on the CD-ROM (Project 3 Roles)

n. The PowerPoint assessment tool  (optional), located on the CD-ROM (Project 3 Assessment Tool)

Suggested Web Sites 

These are excellent Web sites relating to Mars and space settlements. Provide learner teams with a list of Web sites for their research or show learners how to bookmark the sites using the Internet Explorer Favorites feature.

http://www.ibiblio.org/astrobiology/index.php?page=habitat04
This site offers a comprehensive look at ways life can be supported in space. It also has links to several other sites that deal with space stations and space exploration.

http://www.redcolony.com/intro/index.html
This site is totally devoted to the Red Planet. Learners can find information about Mars and about planned missions. The site also has photos of the planet. Learners might use the photos as a part of their PowerPoint presentation.
http://www.nasa.gov/home/index.html
The NASA site is loaded with information about missions to Mars and the latest technology.

http://www.space.com
This is an excellent site loaded with video clips and information about Mars.

http://quest.arc.nasa.gov
This site offers a look at the people behind the space programme. Learners can find information here about different jobs that might be needed in a space colony.

http://www.ssl.umd.edu/space
This site offers links to many other space related sites. It has links to sites related to sustaining life in space and technology.

http://www.nas.nasa.gov/Services/Education/SpaceSettlement
This site is about living and working for sustained periods in space. It offers information on costs, technologies, and ecosystems. It also offers extensive links to other sites dealing with space colonies.

http://www.space.com/scienceastronomy/solarsystem/mars_futurist_000622.html
This is a good article that discusses the possibility of finding water on Mars and how that could be beneficial to future colonies.
http://www.unu.edu/unupress/mbeki.html 
This site provides the full transcript of President Mbeki’s African Renaissance speech. It provides some understanding of the importance of the African Renaissance.
Additional References and Resources 

For Learners

· Encyclopaedias, either online, such as Microsoft Encarta, or in hard copy format

For Teachers

There are many excellent books on Mars and Mars exploration. The following list of books provide a wealth of background material for you to share with learners: 

o. Mars Beckons: The Mysteries, the Challenges, the Expectations of Our Next Great Adventure in Space by John Noble Wilford, Knopf, 1990.

p. The Planet Mars: A History of Observation and Discovery by William Sheehan, University of Arizona Press, 1996.

q. Strategies for Mars: A Guide to Human Exploration (Carol Stoker and Carl Emmart, Editors) Krieger Publishing Company, 1996.

r. The Case for Mars: The Plan to Settle the Red Planet and Why We Must by Robert Zubrin, Free Press, 1997.
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Assessment Ideas

Read through this project carefully before you introduce it to your learners. Adapt and adjust it so that it is viable for learners, in both your school and community. Select which aspects you will complete and which assessment tools you will therefore need. Make sure that your learners are always clear about what they need to do and how they will be assessed before you begin. 

As teams research and prepare their presentation, have learners keep a reflective journal. Typed journal entries should be done as homework after each class and should show evidence of learning and collaboration within the team. You can provide learners with prompts each day such as “Today I learned . . . ,” “My group . . . ,” and “Life on Mars . . . .” Assess journals for completeness and provide written comments and feedback.

Use the PowerPoint assessment tool  (Project 3 Assessment Tool) included on the CD-ROM to assess the PowerPoint presentations created by each group of learners.

Enrichment Activities

Have learners draw diagrams and maps of their proposed space colonies or space settlements. The learners can create illustrations of all aspects of what life might be like on Mars for colonists.
Have learners explore the meaning of the word “colonisation” and consider the impact of colonisation in history. With this knowledge they should be able to more critically consider the validity of colonising Mars and the impact of this on the world.Learners could also discuss issues of land ownership in relation to a Mars colony.  
Support Strategies

Structure groups carefully for this assignment. Learners who are creative thinkers might be best suited for the Personnel and Governmental Specialists, whereas concrete thinkers will do better in the other roles. You may want to choose the roles each learner will play rather than letting learners choose. Plan to work closely with teams to monitor their progress as the project moves forward. Learners may need help with ideas and using their imaginations. It might be helpful to have a short class meeting or discussion several times as work progresses. Teams can share their ideas and also their struggles. When learners are in groups researching, provide each group with chart paper to take visual notes, which can provide visual motivation to learners who need it.

Other support strategies include using a guided worksheet, Microsoft Word (for note taking), and an electronic or print graphic organiser. Use the graphic organisers provided with other projects as a guide to create an appropriate organiser for this activity. You also may want to ask learners to keep a journal of their progress. Collect these reflective journals frequently to identify learners who are struggling.
In-Class Steps

1.
Introduce the idea of space colonisation by having learners read the article about space and the possibility of space settlements in the near future at:
http://www.permanent.com/s-future.htm
2.
Discuss the following questions about the Web article:

    a.
     Why does the author believe that space colonies are realistic?

b. What are some of the reasons stated?
3.
Place learners in groups of five and have them read two articles found at the following Web sites:

http://www.space.com/scienceastronomy/purdue_center_020815.html
http://www.nas.nasa.gov/Services/Education/SpaceSettlement/Basics/wwwwh.html
4.
Have each team assign a role to each of its members. The team can use the Project 3 Learner Colony Planner Roles worksheet to help them assign the following roles:

Two Scientists who will examine the types of equipment essential for colonists on Mars. This may include housing, transportation, and equipment needed for scientific experiments. What kind of equipment will the colonists need to build the colony and to live there? Where will the colonists live? What types of rovers, spacecraft, and other transportation devices will be needed?

Personnel Director who will determine the types of jobs needed for the colony and who might be best suited for those jobs. Who are the people that will be needed in the space colony? What kinds of support people are needed? What characteristics would best suit people planning to live on Mars?

Resource Specialist who will research how to support life in space and on Mars. How will life be sustained? How will the colony be powered? Will you try to grow plants?

Governmental Specialist who will help establish some type of system for handling problems at the colony. The colony will need a form of government and rules and regulations to preserve order. Who will be in charge? What types of rules will be necessary? What will be the consequences if people violate the rules? Will there be a police force? 
5.
Have learners answer the following questions as a group:

a.
 What is the difference between a space settlement and colony?

b.
 Describe a space settlement. Describe a space colony.

   c.     Which seems the most feasible and realistic? Why?
6.
Have each team share their ideas with the class. Discuss the answers to the questions with the class. Make sure learners understand the difference between a settlement and a colony.

7.  Discuss with learners what they know about the African Renaissance and the role of the African union. Use the website:  http://www.unu.edu/unupress/mbeki.html  to find out additional information on the role of the African Renaissance. 
8.
Provide learners with a copy of the challenge and the assessment tool for this project (shown above and provided on the CD-ROM). Allow learners to discuss and comment on the challenge and the assessment tool. Make sure that they understand the assessment criteria and what is expected of them in the challenge. (shown above and provided on the CD-ROM). Allow time for each team to complete its research.

9.
Have each team create a PowerPoint presentation as detailed in the      Challenge for Learners. Give the learners the following PowerPoint pointers: 

· Focus on the content: Remember your purpose and your audience. 

· Organise your information in a logical sequence. 

· Avoid too much information on a slide.

· Choose visuals that are appropriate. 

· Use a font size 24 points or higher.

· Select fonts that are easy to read. 

· Don’t over use animations.  

10.
Have each team share its PowerPoint presentation with the class.
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