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The Spacecraft Structures Seminar was given by NASA and the National Science Teachers Association (NSTA). I choose this seminar because it was an engineering design challenge that I could do with my middle school students.  It also was an excellent activity that fit into my graduate class called Human in Space: Preparing for Moon, Mars, and Beyond.  I won’t be able to implement this design challenge until after December. I have two design challenges that my students will be completing by the end of December. I hope to implement this design challenge in January after the completion of other lessons. 
In this challenge, students undertake the problem of designing a strong but lightweight thrust structure that can withstand the launch of a water bottle rocket by means of a wooden lever. Using simple materials such as: craft sticks, cardboard and hot-melt glue, students strive to make their structure lighter while maintaining its strength and structural integrity. The scientific focus is on understanding forces, structures, and energy transfer. The purpose of the web seminar was to get an overview of the activity, explore the NASA connection, share tips and tricks for implementing this lesson in the classroom, watch videos of students engaged in the lesson, and discuss possible modifications to the activity.  
I prefer to take the live online seminar because it allows for questions, feedback, and interaction.  The achieved versions are helpful, but not as good as the live versions.  The design challenge supports the content standards that I use including Technology & Engineering Education, Math, and Science.  Materials Science, the design process, mathematical calculations and measurements are all knowledge base foundations in this design activity. The Design Challenge connects students with the work of NASA engineers by engaging them in similar design challenges of their own. With some simple and inexpensive materials, I can lead an exciting unit that focuses on a specific problem that NASA engineers must solve and the process they use to solve it. In the classroom, students design, build, test, and revise their own solutions to problems that share fundamental science and engineering issues with the challenges facing NASA engineers. This activity will provide your students the opportunity to solve a challenge based on a real-world problem that is part of the space program and to use creativity, cleverness, and scientific knowledge in doing so.
This Design Challenge provides an opportunity to assess my student’s development of critical thinking skills in a context in which these skills are applied throughout the task. Students are often asked to perform critical think​ing tasks only after they have mastered such lower level thinking skills as making simple inferences, organizing, and ranking. In this learning activity, various levels of thinking skills are integrated. The following rubric is designed to assist you in assessing student mastery of thinking skills.
Every pound that is carried to space requires fuel to do so, regardless of whether that pound is cargo, crew, fuel, or part of the spacecraft itself. The more the vehicle and fuel weigh, the fewer passengers and smaller payload the vehicle can carry. Designers try to keep all the parts of the vehicle, including the structure, as light as possible. To design a lightweight structure is very difficult, because it must be strong enough to withstand the tremendous thrust or force of the engines during liftoff. Throughout the history of space vehicles, engineers have used various strategies for the structure.
In this first session, I will introduce the activity and provide students with background information about NASA, the Ares launch vehicles, and spacecraft structures. I will define the challenge and discuss how engineers approach a design problem. Students will practice dropping the sandbag until they can consistently launch the bottle rocket to orbit. I will conclude the session by launching a teacher-built model thrust structure and challenging students to build models that are lighter-weight. In this session, students design and build their first thrust structure using the provided materials. It is important during this session to establish consistent procedures for testing. Using what they have learned from the first design, students revise and redesign their thrust structure in several more design-build-test cycles.  I have already discussed the engineer design process with my students and have had them apply the steps in each of their past design challenges. I think that I should teach Newton’s 3rd law of motion with this design challenge.  Rockets fl because of this law and I feel should be addressed.
As a concluding activity, each team creates a “storyboard” poster that docu​ments the evolution of their thrust structure designs from initial to intermediate to final stage. The storyboard provides students with a way of summarizing and making sense of the design process. It provides opportunities for reflection and enables students to see how their design work has progressed from simple to more sophisticated and effective designs. When all storyboards have been completed, put them on display in the classroom. 
I know that my students will have an interest in this design challenge and I’m sure that they will get competitive and try to construct the best spacecraft.
