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Massachusetts State Standards:
1.1 Identify and explain the steps of the engineering design process: identify the problem, research the problem, develop possible solutions, select the best possible solution(s), construct prototypes and/or models, test and evaluate, communicate the solutions, and redesign.

1.2 Understand that the engineering design process is used in the solution of problems and the advancement of society. Identify examples of technologies, objects, and processes that have been modified to advance society, and explain why and how they were modified.

1.3 Produce and analyze multi-view drawings (orthographic projections) and pictorial drawings (isometric, oblique, perspective), using various techniques. 

1.4 Interpret plans, diagrams, and working drawings in the construction of prototypes or models. 


Objectives:
· Students will be able to use and describe the engineering design process
· Students will be able to describe how to use the design process in rocket construction
· Students will understand the principles that apply to rocket stability

Part 1 – The Design Process

1. Introduce students to the design process, focusing on the fact that it is an unending process.  Cite several examples of the design process in action, using video clips from PBS site.

2. Students are given a small challenge, with time and material constraints.  They are asked to use the design process to make a working rocket using a 1 straw, 1 index card, clay, and tape.
a. Students must complete the design process worksheet as they work on this challenge.










Part 2 – Rocket stability

1. Students will examine their rockets from part 1 and investigate why they flew straight or not.
a. Students should note differences in length, mass, and size of fins.

2. Students will then be introduced to factors that affect rocket stability, center of gravity and center of pressure, and how their position influences rocket stability.

3. Students will then take their rockets from part 1 and determine where the two points are on their rockets and calculate the stability of their design.  They will then modify and test their designs based on this new information.



Part 3 – The model rocket

1. Students will first be introduced to the parts of a model rocket, nose cone, body tube, fins, recovery devices, and motors.

2. Students will be introduced to OpenRocket, a rocket simulation program.

3. Students will use OpenRocket to create and simulate a working stable rocket.
a. Focus of this assignment is to allow students to quickly see the effect the changes to their design make, specifically to fin shape, number and size and body tube length.

4. Students will then be challenged to use the design process to create a stable rocket that achieves the highest apogee.
a. Students will brainstorm and design their rockets first, documenting each step.

b. Once the rockets are created, students will calculate the stability of their rockets using the same methods as in part 2.

c. Students will then test their designs, taking note of the way it flies, the apogee, and duration of the flight.  Weather conditions should also be considered when analyzing the results of the flight.
i. Students will be instructed on how to mathematically measure the altitude of the rockets using the Pythagorean Theorem. 

d. Students will then redesign their rockets based on the analysis from their first test flight.

e. Students will test their second prototype using the same methods as previous.

f. Students will redesign and test one final time.

Assessment:

1. Students will be assessed on their use of the design process throughout the lesson.
2. Students will be given a pre-test and post-test on rocket design and stability.
3. [bookmark: _GoBack]Students will keep a portfolio of their sketches, designs, and pictures throughout the build.

