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Using the rocket educator’s guide our class chose the rocket racers, 3-2-1 pop, and the water rockets. I chose them because they each show different forces acting on each rocket in a different manner.  The class learned about Newton’s laws of motion, possible forces that effect altitude, velocity, and acceleration before entering this endeavor, so that the students would be able to discuss the altitude, velocity, acceleration, and applied forces when designing their rockets.  At this level we are using observable data and are limited to the amount of numerical data due to time constraints. Although with further planning we will incorporate extensions and numerical data with possible equations. 
My fourth and fifth grade class did the rocket racers. This project started off wonderful they did an amazing job building and designing even coming up with themes like a cat and a shark. They discussed the possibilities of adding to much weight which would slow down their racers and useing two straws with balloons instead of one, thinking that this would apply more force therefore making their rocket racer go faster and farther. Some groups made the front of the racer more aerodynamic by shaping it triangular instead of square to “cut through the air” as the students said. Construction was a breeze and perfect for this age group. The only problem we ran into where the wheels. The wheels were flimsy and could not withstand the force applied and the weight causing friction from the floor. It was difficult to keep them in a straight line to see who’s had gone farther. Rocket racers are a good introduction to Newton’s laws and the application of forces. Their were a lot of unbalanced forces on the racer and the children understood that, and to continue the lesson we discussed the possible ways to balance out the forces while in motion to maintain a constant speed for a longer period of time. The obvious forces of gravity (weight), friction, and the applied force of thrust from the balloon all contributed to the initial acceleration and the change in velocity over time. 

As compared to the rocket racers, 3-2-1- pop allowed the students to add altitude which gives a purpose to making rockets. I did 3-2-1- pop with K-3rd grade and they had a blast. First we designed the rockets using construction paper, some of the students enjoyed this part and some had a little trouble because the film canisters are relatively small and the students needed to have good fine motor skills with some patients. In the end they all looked great and varied in sizes and mass.  With this activity there are a lot of possible integration moments with chemical reactions and what is produced as a result and teaching about variables.  Understanding variables has been a difficult concept to teach to elementary students and 3-2-1 pop is a great introduction for the primary levels.  To test the rockets and understand the variables first we kept everything constant while only changing one variable. We used a plain film canister, 1 tablet of alka-seltzer, and changed the amount of vinegar in each trial starting at 30ml and gradually decreasing the amount by 5ml each trail to get the greatest altitude.  Our conclusion was that 15ml gave us the greatest altitude because, to much vinegar left little room for the formation of gases, while to little did not form enough gas.  We then launched all of their rockets using 15ml of vinegar and 1 tablet of alka-seltzer. At his point the students had to guess whose rocket would go higher and why. Everyone picked the shortest rocket with the least amount of paper thinking that the added mass would inhibit altitude. In conclusion the shortest one did not fly the highest. The rocket that flew the highest was the most stable rocket, the one that had good ballast and was medium height.  This experiment taught us about how important it is to have a good design because it will affect the rockets performance in a negative or positive manner.
A good design can make or break the altitude of our next rocket, the water rocket.  In comparison to the other rockets the water rocket allowed our students to observe altitude, weight, drag, and thrust in a whole new light. We decided to do this as a whole school and turned it into a rocket day. Each class designed one to two rockets from kindergarten to fifth grade. One of our science teachers held an in-service on how to design the rockets and taught a short lesson on physics as it relates to design. We had approximately 100 rockets that we launched all day. All rockets were launched with 60 Psi and timed from lift off to landing and the rocket with the longest flying time for each grade level won.  Kindergarten and first grade mostly painted and decorated the rockets. Second grade through fifth grade were able to construct, design, and decorate. Our class reflected on several design flaws that we will improve on next year. First we primed and painted our rockets which added unnecessary weight and limiting our altitude. Second we used two to three fins and during flight they were erratic, this also limited the altitude. Instead we should use four identical small fins evenly spaced to give the rocket more control. What sets the water rocket apart from rocket racers and 3-2-1 pop was that there was incredible altitude; some flew so high I could barely see them. The engineering behind the rocket was an incredible learning experience and we will continue this for years to come. The students were very proud and science was fun again!
In conclusion the rocket educator’s guide is a priceless piece of instruction that all educators should learn and introduce into their classroom. Each rocket lent itself to science in a different way for investigation purposes.  The students were receptive, cooperative, and eager to continue their knowledge of rockets and physics. 
