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Space Exploration-
Goals:

-The students will be able to work as a small team that can communicate with the group as a whole to accomplish the Mars mission. 
-The students will be able to list three key factors to consider when trying to establish life on another planet. 

-The students will be able to use limited resources to create a simulated mission to Mars that will include science, technology, engineering, and math. 

*This curriculum is designed to build up to a full day of simulations on the last day of class. Each activity will build into preparing for this final simulation. This curriculum is also designed to allow the students to build, try, and redesign before the final simulation on the last day of class.*

*It is suggested to even break the students into groups and have each group work on one activity per day then switch activities per day so all students can participate in each part of the mission, then on the final simulation day assign students to the group that they excelled at most.*
At the end of the curriculum are some photos of the expected end product of the space simulation!

Problem Based Learning Challenge: 

There is a large asteroid heading straight for Earth. It is due to hit in one week. When the asteroid hits the planet, the Earth and everyone on it will become extinct. In the week before the asteroid hits you have to run a simulated mission to Mars and practice living in space and on Mars. Take this simulation seriously, because after one week this mission is the only hope for humanity to survive. Make sure you take detailed notes and work as a team. 
Overview of the Week/Day
Monday

· Topic for the day: Life Support Systems: What does it take to live in space or a different planet?
· Activities for the day:
· Introductory Activities:
· Small Scale Model Base Construction (group of 2 or 3): Students will draft small scale inflatable base designs, and then build their models using plastic trash bags. As group they will vote on the best design for the full scale base. 
· Big Scale Model Base Construction! (full group): Students will decide on a design and use it to create a full size base. Although the main task is building the base there will be small activities for scholars who might not be engaged in such a large group activity. 
Tuesday 
Topic for the day: Rovers and Robotics: When is simple better?
· Activities for the day:

· Introductory Activities: 
· Rovers Part 1 (groups of 3): Students will create a “base bot” using EV3 software, and learn the basics of programming. 
· Rovers Part 2 (groups of 3): Students will program and add attachments to their “base bot” to create rovers in order to complete various rover tasks. 
Wednesday

· Topic for the day: Mars’s Science: Testing and Retesting; how does doing something more than once help us learn?
· Activities for the day:
· Field Trip: Students will travel to NASA Glenn to explore one of their space/flight/research based facilities. 
· Candy Bar Geology: Students will use candy bars to simulate a Mars geological sample. They will take a core sample and make a cross section of the candy bar. 
· Mars Mystery Soil: Students will analyze 4 mystery soils to see which would most likely be able to support life on mars! 
Thursday 
Topic for the day: Rocketry: Which Rocket When? 
· Activities for the day: 
· Model Rockets: Students will construct model rockets with possible modifications involving fin placement and a possible live cargo. 
Friday

· Topic for the day: Simulations: A Simulated Science Mission to Mars. Why are simulations important to scientists and astronauts?
· Activities for the day:

· Mars Simulations: Depending on the group’s investment in the Mars Simulation activity this will be a second opportunity to run the activity. 
· Final Preparation of Rockets: Students will put the final touches on their rockets. 

· Rocket Launch: Students launch their rockets. 
MISSION INTRODUCTION
Activity Title: MISSION INTRODUCTION
Activity Goal/Objective: 
Introduce the Problem based learning challenge of the week.

Students will brainstorm the different components for a space mission. 
Students will understand that there are different objectives and roles to play in any mission. Student will be introduced to the goals of the mission which they will use to guide the activities throughout the week. 
By the end of the activity students will understand how the upcoming activities fit into their overall mission. 
Approximate Time Frame of Activity: 20-30 Minutes 
Materials Needed
· Internet Access 

· Computer

· Large Monitor 

· Large Tablet Paper 

· Markers 
· Paper

· Pencils 

· Stapler

Activity Overview and Scientific Background: 
1. Start the activity by telling the students that they will be preparing components of a simulated mission to Mars. 
2. Ask the students why people might want to travel to Mars. Take all answers (see possible answers below to help facilitate the conversation if necessary). Move the conversation towards exploration. Ask them why people like to explore? Take all answers. 
3. Ask the students why astronauts and scientists run simulations before setting out for the real mission. Give them examples of simulations that they might find interesting (See Resources). 
4. Explain to them that for their simulation they will be working under the following specific titles.
5. List these headings on the tablet paper: LIFE SYSTEMS, ROBOTICS, COMMUNICATIONS, SPACECRAFT, and SCIENCE. Read a heading, ask the students what might fall under this heading, and then show them what they will be covering under that category in their week of class. 
a. We will construct an inflatable Mars base. (LIFE SUPPORT)
b. We will create rovers that can do various tasks on the Mars landscape. (ROBOTICS)
c. We will test optics communications through Morse code. (COMMUNICATIONS)
d. We will construct rockets. (SPACECRAFT) 
e. We will run different geology experiments. (SCIENCE). 

6. Let them know that today they will be working in the LIFE SUPPORT category by creating, first, small scale models of a Mars base in small groups, and then a full scale model!
SMALL SCALE BASE CONSTRUCTION
Activity Title: SMALL SCALE BASE CONSTRUCTION
Activity Goal/Objective: 
Students will understand some of the fundamental components of a space or planetary base. 

Students will design a scale drawing of their base which they can explain. 

Students will use their scale drawing to create a small scale model of the outer walls of their base. 
Approximate Time Frame of Activity: 60-90 Minutes 
Materials Needed
Class
· Computer 

· Internet 

· Large monitor 

· Large tablet paper 

Per Group of 2 Students

· 2 Draft/Grid papers 

· 2 Pencils

· 1 Roll of Scotch tape 

· 1 Trash bag

· 1 Drinking straw 

· 2 Pairs of Scissors 
Activity Overview and Scientific Background: 
Use the simulated Mars base on the website ExploreMarsNow.org to show the students what a base on Mars could look like. 

1. As a group, decide on 8 different sections (rooms) that each groups Mars base draft must have. 

2. Explain to them that their draft on paper will include all of these areas, but their inflatable model will just represent the outside boundaries of their base. 

3. Show the class the example base and how it is blown up with the straw (Brady has example). 
4. Break the students into groups of two. 

5. Require each group to have their design on paper approved before giving them their construction tools. 

6. Once they have their plastic bag have them cut it so it is one flat piece. They should cut the pieces for their base from this. 

7. At the end have each group present their base model and draft, and have the class vote on which model to make full scale. 
Questions and Resources for Group:  
1. What are some of the benefits NASA would gain from using a Mars Base that is inflatable? What are some of the consequences? 
2. Inflatable Technology from Canada: http://www.thin-red-line.com/projects.html
3. An inflatable going to the ISS: http://www.foxnews.com/science/2013/01/17/alpha-station-private-inflatable-spacebase/
LARGE SCALE BASE CONSTRUCTION
Activity Title: LARGE SCALE BASE CONSTRUCTION
Activity Goal/Objective: 
Students will use a small scale model to design and construct a full size Mars base!
Approximate Time Frame of Activity: 60-90 Minutes 
Materials Needed
Class

· 12x400 ft drop plastic drop cloth 

· 5 rolls of packaging tape. 

· 5 sets of scissors. 

· Box fan

Activity Overview and Scientific Background: 
The groups approach to the large scale construction will be determined by the groups choice of a model, as well as their size and group dynamics. Everyone may want to participate in the group construction, or it may be better to have half the class work on it while the others do a SCIENCE or COMMUNCATIONS activity. Have the groups switch half way through construction. 
1. After completion, explain to the students that they will use this base for their Mars Simulations. Their astronaut team will launch their rovers, do their experiments, and communicate with mission control, all from their inflatable base. 

2. As the week continues students might have to make adjustments to their base by adding hatches for their rovers, windows for their communication, or anything else they may come up with. 
LEGO EV3 ROVERS
Activity Title: LEGO EV3 ROVERS
Activity Goal/Objective: 
Students will be able to follow a simple schematic to complete their rover. 

Students will be able to program their rover to follow specific directions. 
Students will be able to program and adapt their rover for unplanned challenges. 
Approximate Time Frame of Activity: 

Part 1: 120 Minutes 

Part 2: 120 Minutes 

Challenge: 30 Minutes 

Materials Needed
Class

· Computer 

· Large Monitor 

· Internet 

· Mars Lego Board 

· Mars Lego Set 
Per Group of 3 

· 1 Lego Set 

· 1 Computer with EV3
· 3 Pencils 

· 3 Pieces of paper 

Activity Overview and Scientific Background: 
Explain to the students that today they will be working on the ROBOTICS focus of their mission by building rovers for their simulated mission to Mars. Use resource information to create an introduction that works for you. 
Part 1: Have students build and program a simple base bot

1. Use the computer and large monitor to walk through how to get started on the bot. 
2. Allow students to start construction 
3. Once the majority are near completion use the monitor to walk through how to program the bot, and show them a maze that they must navigate. 
a. Show them how to have their wheel do 1 cycle. Have them program it to do 4 cycles and then divide that by 4 so they know how much distance their rover will cover with one cycle. Have them use this information while programming. 
4. Allow the students to complete the maze, and add other challenges if necessary. 
Part 2: Have the students program and adapt their simple bot for Mars themed challenges. 
1. Tell the groups that they will now have to use their recently acquired skills to accomplish robotic missions on mars. 

2. Walk through all the challenge (see kit for details). 

a. Rover must start on a ramp 

b. Rover must avoid Mars boulders 

c. Rover must remove dirt from a solar panel

d. Rover must activate a communications beacon. 

e. Rover must extract a core sample. 
3. Emphasize that all of these challenges can be completed without any additional motors or sensors, EXCEPT the removal of the core sample (it will require an additional arm to lift the sample up).
4. At the end of the session there will be a competition between groups. Tell them that the two rovers with the highest amount of points will be used in the simulated mission to Mars. 
5.  Explain the rules and points: 

a. Rules 

i. You have 2 minutes to complete as many tasks as you can. 

ii. You can move the rover anywhere you want while it’s in the yellow square. 

iii. You can have a referee place your rover back at the starting point at any time. 

iv. You may individually program each task into your rover. It does not need to do everything all at once. 

b. Points

i. Leaving the ramp: 




100 pts. 

ii. Hitting a boulder: 




-10 pts. 

iii. Removing dirt from solar panel: 


125 pts. 

iv. Activating the communications beacon: 

100 pts. 

v. Extracting the core sample: 



150 pts. 

6. Put a stopwatch on the monitor and let them begin work. 
7. Once time is up, have each team compete, and give a prize to the team with the highest points. 
8. Have the teams discuss the different challenges they faced in the competition. 

9. Have them discuss what approaches worked the best. Discuss the critical thinking question: When is simpler better? 
MODEL ROCKETS 
Activity Title: MODEL ROCKETS 
Activity Goal/Objective: 
Students will construct and launch a model rocket. 
Students will be able to explain how their model rocket works. 
Students will be able to compare their rockets system to rockets used by NASA and commercial space flights. 
Approximate Time Frame of Activity: 150 Minutes
Materials Needed

Class
· Sandpaper
· Super glue
· Launch Stand 
Per Student
· Viking Model Rocket kit 
· Firestreak Model Rocket kit 
Activity Overview and Scientific Background:
1. Use the following Presentation to explain how their model rocket is similar and different to a NASA rocket. Rockets
2. Follow instructions for rocket type. 
Tips: 
1. Be familiar with rocket directions before you start the project. 
2. Complete steps together as a group (ex. Go over steps 1-3. All students complete steps 1-3. Repeat).
3. Go over any step involving super glue with a group demonstration. 
Questions and Resources: 
1. History and Interesting Videos Rockets
2. Use Mars Bound: Mission to the Red Planet as a supplement activity. 
CANDYBAR GEOLOGY 
Activity Title: CANDY BAR GEOLOGY


Activity Goal/Objective:
Students practice observational skills. 
Students will be able to define cross section and core sample.
Students will be able to discuss how geology is important for planet exploration. 


Approximate Time Frame of Activity: 30 Minutes
Materials Needed
Per Student
· 2 fun size candy bars 

· 1 clear straw 

· 1 plate 

· 1 pair gloves 

· 1 medical mask

· 1 plastic sandwich bag

· 1 plastic knife 

· 1 paper

· 1 pencil

Activity Overview and Scientific Background:
Ask the students if they know what a core sample is. Tell them that it is a section of a substance, often types of rocks or dirt, which can give us a look at the earth’s geological history. Show them pictures of core samples (Core Samples). The types of rocks and dirt as well as the chemicals, gases, or organisms we find in them can tell us all types of things about what the earth was like millions of years ago. 
Tell them for this activity they will be taking on the role of research scientist on a Mars base whose team has brought them an unknown rock. Their goal is to take  a core sample, and then compare and identify the sample using known cross section. 

1. Remove all candy bar wrappers before handing them out. 

2. If possible have students wear gloves and face mask to make it seem more “official”. Ask them why a scientist might want to wear all of this. Is it for protection? To stop contamination? Both? 

3. Give each student a candy bar on a paper plate and ½ of a clear straw. 

4. Before they start collecting the core sample ask them if there are other ways they can analyze their sample. What does it smell like? Is it melting? What does it look like when you gently drag it across your plate? Have students write this on the note section of their core sample page. What else could be done with it? Could you dissolve it in water? Add chemicals? 

5. Have the students gently and slowly twist their straw while pushing gently on the candy bar. This takes time! Emphasis the need for patience when conducting science! 

6. Have the students sketch the core sample on their data collection page. 

7. Once they have collected a sample. Have them collect a second sample to make sure they look the same. 

8. Have a known sample cross section and core sample for each type of candy bar used. 

9. Once the students have collected their core samples have them try to identify their sample using the known samples. What is the easiest way to identify it?

10. Emphasis that sometimes the sample cannot be taken along so their data sheet becomes very important. Ask them if they could identify their sample using only their data sheet. 

Questions for end of activity:

1. If we took a core sample from Mars, why would we want to compare it to core samples on earth? What could we learn? 

MARS MYSTERY SOIL
Activity Title: CANDYBAR GEOLOGY
Activity Goal/Objective:
Activity Objective:
Participants will use their powers of observation & deductive reasoning skills as they work on a challenge which astronauts might encounter in space. 


Materials Needed (please be specific):

· 4 containers labeled 1, 2, 3 & 4, baking soda (1), Polysnow (2), cornstarch (3) and powdered sugar (4).

· Soak-proof small plates divided into 4 groups

· Cups for testing liquids; each table “testing station” will receive one of the special test liquids : water, vinegar, or iodine

· To prepare the plates ahead of time by marking them in 4 quarter sections. Put the numbers 1, 2, 3, & 4 in close to the middle of each pie section.

· Mix the various powders (cornstarch) with the Tempra paint

· Using a craft stick, put the powders in the correct numbered spots on the plates. Failure to do so will lead to inaccurate results.

· Tooth picks, craft sticks (for staff use only in prep of soil samples, pipettes, paper towels

· Red Tempra paint, powdered

· Pipettes

· Participant worksheets and pencils

Before the activities begin:

Prepare large amounts of the soil samples by mixing each powder with some powdered Tempra paint. Be sure they all look like approximately the same color. Label as the following:
1-Cornstarch            
2- Baking Soda        
3-Polysnow  
4-Powdered Sugar


Activity Overview:


Astronauts have long been searching for signs of life on Mars. In this simulation, students become astronauts who must identify 4 mystery soils. By using chemistry, they will determine if their soil sample possesses the characteristics that may support plant life.
Start with a discussion of life on other planets. Are there planets that we know of that can support human or plant life? One thing that the Mars Rovers are trying to determine is what the history and present condition of water on Mars. This discovery may point to other signs of life.
Group leader words:   “Today we are scientist looking for evidence that Mars can sustain life. Before we take humans there, it’s important to test if plants can live there. We are going to test soil samples to determine if they have characteristics that would support plant life.”
In order to determine if the soil samples could support plant life, tests have to prove 3 things:
1.  
Soil must contain complex sugars for plants to absorb food to keep them alive.
2.  
Soil must  contain carbon dioxide and
3.  
Soil must be able to absorb water.
We will be conducting three test:
1.  
An iodine test for starch
2.  
A vinegar test for carbon dioxide and
3.  
A water test for absorption


ALL THREE THINGS MUST BE TRUE FOR THE SOIL TO SUPPORT PLANTS ON MARS.


The students will work in groups of 3 or 4. Give them a plate with 4 “Martian soil” samples:


1- 
Cornstarch   
2- Baking Soda        
3-Polysnow  
4-Powdered Sugar
Some stations will do water test, some the vinegar test and others will do the iodine test.Set out 2 stations per table AFTER you have demonstrated and discussed the activity.
Demonstrate using a pipette and then show students how to drop it without touching the soils or splashing into the next section. Now place the samples on the table.
After testing, be sure groups share their findings and mark their data with all the information.


Lead the students by stating that scientists must share information to make discoveries and we will need them to make accurate conclusions so we can relay the information back to NASA.
If time remains, participants will have self-exploration of the second floor.
SIMUATED MARS MISSION

Activity Title: SIMULATED MARS MISSION


Activity Goal/Objective:
Students will use their knowledge and skills from previous class days to run a simulated mission to Mars. 
Students will display good teamwork and problem solving skills. 

Approximate Time Frame of Activity: 
Explanation of rules and team preparation: 30 minutes 

Simulated mission: 60 minutes 
Materials Needed
Per Group 

· Full size Mars Base from earlier in week. 
· 2 Rovers, 2 computers, and Mars EV2 board from earlier in week. 

· Candy Bar Geology and Mystery Soil Sample kit from earlier in week w/glove boxes. 

· 2 Astronaut Suits

· 2 Pairs of Gloves

· 2 Visors

· 2 Laser Pointers

· Limited supplies for 1 eggonaut space capsule. 

Possible Base Setup: 
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Activity Overview and Scientific Background:
3. Set up base and surrounding components. 
· The core sample from the EV3 Rover challenge will be replaced with a candy bar “sample”. 
· Multiple soil samples can be placed around the base for the science team to collect. 
· Robotics and Life Support teams will need a computer.
4. Divide the students into teams for the mission; Spacecraft, Science, Communications, Life Support, Robotics. If there are 30 students divide them up into two groups. 15 students will go on the first simulation, and 15 will go on the second (Approximately 3 students for each specialist team). 
5. Explain to them that in a simulation they must measure their success. Because of that there will be mission report sheets that they will be graded on. The two different astronaut groups will compete against each other for higher scores. 
6. Go over different team roles and mission objects.
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MISSION REPORT SHEET

LIFE SUPPORT





Poor

Sufficient 
Excellent


Monitor EVA walks.




10

20

30

Watch EVA walks on your monitor. Make sure you notify communications team if an astronaut should come back to base. 

Lead all crew members on an exercise activity.

10

20

30

The activity can be done as a whole, with individuals, or small groups. 

Support overall teamwork. 



10

20

30








Total Points  _____

NOTES: _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

[image: image4.png]



MISSION REPORT SHEET
SCIENCE 





Poor

Sufficient 
Excellent


Retrieve and analyze Soil Sample.


10

15

20 


You must retrieve a soil sample from one of the craters. 

Analyze core sample (must get from robotics).

10

15

20

The robotics team will bring you a rock sample. Take and save a core sample to compare to known core samples. 

Do not contaminate samples. 



10

15

20

If either the core sample or soil sample are exposed to the skin or base air they will become contaminated. 

Clear Notes on Data collection.



10

15

30

Make your data clear. Write down anything that may have gone wrong. Make conclusions.

Support overall teamwork. 



10

15
 
30








Total Points  _____

NOTES: _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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MISSION REPORT SHEET

ROBOBTICS 





Poor

Sufficient 
Excellent


Successfully test rover on Mars



10

20

3

Rover must go out of the base 1 meter and then return autonomously. 

Complete 1 objective.




10

20

30 

Clear off the solar cell, activate the signal array, or retrieve the core sample. 

Retrieve rover using proper protocol.


10

20

30

Rover must be remotely returned or be collected on an EVA mission. 

Support overall teamwork. 



10

20

30 








Total Points  _____

NOTES: _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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MISSION REPORT SHEET

COMMUNICATION




Poor

Sufficient 
Excellent


Send two successful optic messages to Earth.

10

20

30

These messages can tell earth anything about what is going on at the base, and can use short hand. Ex. To tell earth that a soil sample has been retrieved you can write “Soil Y”. 

Communicate w/ Earth and Astronauts using radios
10

20

30

Only use the radios for important information. This is especially important on EVA missions.

Document the mission and all teams.


10

20

30

Take pictures of astronauts working, and if there is time, ask quick interview questions, that can be used for quotes. 

Support overall teamwork. 



10

20

30








Total Points  _____

NOTES: _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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MISSION REPORT SHEET

SPACECRAFT





Poor

Sufficient 
Excellent

Construct a capsule return system for your crew.
10

20

30

You must create a capsule while on the mission that will safely allow your crew to return to Earth. Your crew will be represented by two Eggonauts. 
Support overall teamwork. 



10

20

30








Total Points  _____
7. Rules: 
· Anyone leaving the Mars base must wear a full EVA suit consisting of a spacesuit, gloves, and visor. They then must get the OK life support. Life support will use the EVA Monitoring page to pressurize their space suit. 
· Pressure in the base: 14 PSI
· Pressure in suit: 3 PSI 
· Pressure on Mars: ~0 PSI
· Life Support can pressurize and depressurize the suits by “right clicking” the black “Current Level” bar, clicking, “cut”, and then clicking “paste” at the new pressure. (Example: If the suit is not being worn it should be at 14 PSI on the monitor. Once an astronaut suits up, the Life Support Team will set the PSI on the monitor to 3 PSI representing it being pressurized. If the Astronaut is on a walk, and the PSI moves to 0 PSI then there must be a malfunction in the suit, and the life support team should notify the astronaut to return to base.) By opening up another computer, the teacher can also move the pressure in the EVA suits to simulate a suit malfunction or failure.
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	Supply Needed
	Quantity Needed
	Name of Activity

	Internet Access/Router and Computer 
	1
	All Activities 

	Large Monitor 
	1
	All Activities 

	Large Tablet Paper
	4 pages
	Mission Introduction 

	Large Markers
	4 colors 
	Mission Introduction 

	Grid Paper Handout
	1 per student
	Mars Base Construction

	Pencils
	1 per student
	All Activities 

	Scotch Tape 
	1 roll per 4 students
	Small Base Construction

	Trash Bag 
	1 per 2 students
	Small Base Construction

	Straw
	2 per 2 students 
	Small Base Construction

	Scissors
	1 per student
	Small Base Construction

	12x400 Painters Drop Cloth
	½ per class  
	Large Base Construction  

	Packaging Tap 
	5 rolls
	Large Base Construction  

	Box Fan
	1
	Large Base Construction  

	Extension Cord
	1
	Large Base Construction  

	Mars Lego Board 
	1
	EV3 Rovers 

	Mars Landscape Lego Set 
	1 
	EV3 Rovers 

	Lego Maze Boards 
	2
	EV3 Rovers

	EV3 Bot Set
	1 per 3 students
	EV3 Rovers

	Pencils
	1 per student
	EV3 Rovers

	Paper 
	1 per student 
	EV3 Rovers

	Rulers
	1 per 3 students 
	EV3 Rovers

	Computer with EV3 Mindstorm 
	1 per 3 students
	EV3 Rovers

	4”by4” Sandpaper square
	1 per student 
	6th-8th Rockets 

	Super glue 
	1 tube per 4/students
	6th-8th Rockets

	Launch Stand
	1
	Rockets 

	Viking Model Rocket Kit
	1 per student
	6th-8th Rockets 

	Firestreak Rocket Kit 
	1 per student 
	4th-5th Rockets

	Fun Size Candy Bar
	1 per student 
	Candy Bar Geology 

	Clear Straw
	1 per student
	Candy Bar Geology

	Plates
	1 per student
	Candy Bar Geology

	Pair of Gloves 
	1 per student
	Candy Bar Geology

	Medical Mask
	1 per student
	Candy Bar Geology

	Sandwich Bag
	1 per student
	Candy Bar Geology

	Plastic Knife
	1 per two students 
	Candy Bar Geology

	Paper 
	1 per student
	Candy Bar Geology

	Pencil
	1 per student
	Candy Bar Geology

	Mars Soil Samples 
	4 sample containers 
	Mars Mystery Soil 

	Soak proof Plates 
	1 per 2 students
	Mars Mystery Soil

	Clear cups 
	20 
	Mars Mystery Soil

	Toothpicks 
	1 box
	Mars Mystery Soil

	Pipettes 
	20 
	Mars Mystery Soil

	Mars Soil Handout
	1 per student 
	Mars Mystery Soil

	Candy Bar Handout
	1 per student 
	Candy Bar Geology

	Laser Points 
	2
	Morse Code

	Eggs 
	2
	Mars Simulation

	Moon Rock 
	1 
	Moon Rock 

	Star Lab 
	1 
	Star Lab 


Supplemental  Activities

1. Morse Code Communication. Currently NASA uses radio waves to communicate to Mars, but one day they may use special optical transmission. Have students practice Morse code to each other using laser points or flashlights. This skill will be needed for the mission simulation. 
2. Space Shuttle Simulation and Command Module (Mandatory for both classs). Make sure all students have a chance to do the shuttle simulation during free time. Discuss the command module as a whole group. 
a. Questions. 
i. How have space capsules changed over the last 50 years? 
b. Information:

i. Great video that explains all the different parts of a command module. 
1. https://www.youtube.com/watch?v=-fs8gkiap6U
3. Moon Rock (Mandatory for both classs). Allow students to view a real moon rock. 
a. Questions: 
i. Why are they so valuable?
ii. What could we learn from them? 
iii. Do we have any Mars’ rocks? Why or why not? 
b. Information: 
i. Moon rock pictures under a microscope: http://www.cas.usf.edu/~jryan/moonrocks.html
ii. NASA moon rock information: http://curator.jsc.nasa.gov/lunar/
4. Star Lab 
5. Space Suits and Shuttle Tiles. Ask the VSE department to demonstrate and show a real space shuttle tile, and cross section of a spacesuit. 
6. MarsBound: Mission to the Red Planet.  “Marsbound! Is a visual, easy-to-download-and-play board game that students really enjoy. I've used this in classrooms across the country and it takes very little prep time. The goal is to have student teams design a mission to Mars. Students come up with science goals, decide what is feasible with the money they are allotted, launch their mission and deal with any challenges - or successes - that may arise.” http://www.jpl.nasa.gov/education/index.cfm?page=106
Bibliography

1. Nasa.gov
2. Howtosmile.org
Resource Lists

1. Exploremarsnow.org
2. Mars in a Minute: How to Land on Mars http://www.youtube.com/watch?v=8-X8acD_r38
3. Mars in a Minute:  Is Mars Really Red http://www.youtube.com/watch?v=Q7UL8hvlk7k
4. Mars in a Minute: Communicating From Mars http://www.youtube.com/watch?v=7NX49zo-vBI
5. Mars in a Minute: Is it Hot http://www.youtube.com/watch?v=62zKxexJrIM
6. Mars in a Minute: What happens when the Sun blocks our Signal http://www.youtube.com/watch?v=62zKxexJrIM
Handout
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Mystery Soils from Mars: Testing Data
	Soil Sample #
	Description
	Results of Water Test
	Results of Vinegar test
	Results of Iodine test

	1

	
	
	
	

	2

	
	
	
	

	3


	
	
	
	

	4
	
	
	
	



Conclusion:  Based on these test results, do you think the soils we collected will support plant life? Why or why not? _________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________
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Supply List :








Core Sample Sketch and Description





Description: 


 


Notes: 
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