Landing on Mars Activity Guide
There are two parts of this activity: 1.) building the structure for the mars lander and learning about designing & testing, and trusses 2.) attaching a parachute to the structure and learning about a real life NASA mission that did the same thing by watching a video and discussing it.  The following steps are suggested guidelines for doing this activity and possible questions to get the students involved.

PART I: Building the Structure
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Begin by handing out the materials, 7 straws and 14 paperclips per group (the number of groups is limited by the number of parachutes there are available).  

2.) Have the students link 2 paper clips and insert them into the ends of the straws to create one square and one triangle.

3.) While they are building the square and triangle ask them to think about which one will be more stable, or which one can support itself better?

4.) Next test the square and triangle by putting them perpendicular to the desks and pressing down on them.  (The square will collapse on itself and the triangle should be able to withstand some force.)  

5.) Follow the questions on the PowerPoint… ask the students: What happens? Which one is more stable and why?
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Next ask the students to make the square better, or improve the stability of the square. Hand out 2 more straws and 4 more paperclips to the groups and tell them that they can improve the square with ONLY these materials. The goal is to get them to make a tetrahedron.  Most students put the cross brace across the diagonal of the square, but are unsure of how to connect the last straw in.  I find it helps to say things like “Think 3D” then once one group gets it, the others all copy.  

7.) After all the groups have made their tetrahedron, it is time to talk about the different forces involved: tension and compression.  Follow the PowerPoint slide to explain the difference between the forces, why the triangle held up better than the square, and why the tetrahedron is better than the triangle.  (how much detail you decide to go into here is dependant on the age group of the students)

8.) Briefly discuss trusses, and ask them if they can think of trusses they have seen in their everyday life before moving onto the next slide.  (Every time a student will say a pyramid is a truss, so come up with a good explanation why a pyramid is NOT a truss) 

PART II: Landing on Mars

1.) Hand out Parachutes to each group and tell them to attached the safety pin to one corner of their structure and test them.  (The students like this part and start throwing their structures all over the room, standing on chairs, etc.)

2.) After a period of sufficient structure throwing chaos, discuss with the students what happened when they tested their structure with the parachutes.  How can they make it better? (make stronger joints is the usual answer)

3.) Tell the students that NASA had a mission to mars that did the same thing they just built and watch the NASA video (in order to play the video, make sure the video is located in the same folder that the PowerPoint presentation is saved in.  If that is the case, the video should play if you double click the black screen within PowerPoint.  Make sure the computer set up has sound!).  

4.) After the video discuss what NASA did and how it was different than the structures they just built (thrusters, protective air bags, etc).

That is it.  It helps to do a little summary like here are the things we learned: the difference between tension and compression, what a truss is, how to design, test and re-test our ideas,  and what NASA did to land on mars.
