Humans in space – Engineering design challenge

	Igniting minds through STEM education was the theme this year.  Miami Dade County Public Schools is working to educate students and teachers on the importance of STEM education. Engineering design challenges is one way that students and teachers can get involved in the movement, and this year we met to compete at the local SECME competition. Irving and Beatrice Peskoe elementary has dedicated six months of the year to an afterschool science program to encourage our fifth grade students to design, test, evaluate, redesign, and compete with a water rocket and a mousetrap race car. 
	The students began the adventure with a lesson on force and motion and how it relates to rockets and race cars. We gathered all of our materials and the students were very excited to begin their design. I presented the students with their missions and explained some rules that were necessary to adhere to for competition. They begin to design and I walked around and assisted, although I limited my input.  I wanted them to engage in a meaningful connection with a team while problem solving and designing. 
	The mission for the mousetrap car was to design a light weight car that could travel a maximum of 2,500 cm using a standard mousetrap and the only source of power is the spring loaded bail. It was important for the student to understand the formula N = (w/W)x(D/L)2 because having a car that was too long or to heavy would count against them. A team of four fifth graders begin to design the mousetrap car using light weight materials such as bass wood, and pieces of K’NEX toys. The students started with the frame and soon had a model to test. We took the car outside to test and the only thing it did was a back flip at the starting line. The students then begin to problem solve, asking questions like “should we change the wheels, maybe they are not creating enough traction”, or “maybe it is the axle and there is too much friction applied when they are rotating”. We soon realized to design a winner we were going to need three to four different models. The team tested different wood bases, different axles using gears, then switched to ball bearings. It was truly amazing to see the amount of problem solving fifth graders were doing while involving science, and mathematics. Our final design was made of light weight bass wood. It is rectangular in shape and the dimensions are a length of 23cm by a width of 12 cm. The wheels were Cd’s attached with rubber washers to 3/16 in. diameter brass shafts. The shafts are attached to the wheel bearings that are attached to the wooden frame with cable guides. The mouse trap is secured to the frame with two small wood screws. The bail has been extended to allow for maximum pulling power. A small diameter light weight 30cm long casting string has been attached to the end of the bail which will be wound to the rear axle. The axle is held with a finger and then released. When it is released the bail pulls the string which turns the rear axle propelling the car forward, until friction brings it to a stop. The strategy that the team used to build their final car is displayed in the wheel below.

	The dedication that the team had towards this engineering challenge was indescribable. They dealt with many variables which gave them a deeper understanding of Newton’s Laws. The students received a tangible experience in the world of engineering. They now look at shuttle launches and space missions with greater admiration. This is a proud moment for a teacher when students spend two days after school every week for six months and love doing it.   This experience also required dedication from the parents and shone what intellectual capacity their fifth graders had. As a result of their dedication the team took first place for mousetrap car against eleven other schools. Our school is very proud to be represented in the area of STEM challenges.  
	As the team reflects on a job well done it did not come easy. It was hard work and took lots of time.  As with the design of space equipment, the team needs to understand the job and its limits. Missions and their objectives should be the highlight of the design process and there is no better example than the difference between our past and current space shuttle designs such as ; Columbia, Challenger, Discovery,  Atlantis, and Endeavor as compared to the designs of the Constellation Program. The Constellation program will take over when the shuttle program is retired in 2010. The Ares 1 and Ares V are part of this program and have a much different look than the shuttle. The shuttle was a work horse for the International Space Station and did its job well. The Ares rockets are designed for human travel which means to the Moon, Mars, and beyond. As our team looks to the future and plans for new missions as all great engineers do, we will incorporate more NASA engineering design challenges to be entered into our regional science fair. 
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