Activity with Straw Rockets
Goals:  Quantitative exercise, but only measuring range of projectile, not height or time of flight.  Emphasize making actual distance measurements to answer a specific question, checking reproducibility, checking extremes, and organizing data in a table.  Idea of changing launch variables (one at a time) and predicting then observing the effect on the performance of a rocket.  Idea of difference between variables you set (independent variables AKA launch parameters) and resulting performance (dependent variables).

Introduction to the apparatus.  Show them how it works and the various launch settings that can be changed: “power” (related to tube drop height), launch angle (measured with respect to vertical), mass and length and other features of the projectile itself.  Vocabulary:  “power” (piston drop height), launch angle, range (measured horizontally on the ground from the base of the launch tube).  For reproducibility use a single pre-made projectile over and over rather than having students build their own (did that with paper rockets earlier with this group).
Rules of the activity (perhaps) –about 15 minutes total then swap with Elasti-Launcher:
A. Have each group make a very specific prediction (hypothesis) about how range will be affected as a launch parameter or design parameter is varied.  Also have them prepare a data table in which to record their experimental data.  Do one full example as a class:  “We predict that for a given launch angle (45 degrees) and a single projectile, the range will increase linearly with power (piston drop distance).  The range for a 20 cm drop will be twice that for a 10 cm drop. The range for a 40 cm drop will be twice that for a 20 cm drop. etc.”  Data table has columns “Piston drop distance (cm)” and “Range (cm)” as well as constants “Launch angle” and “Projectile (description)”.  Make sure that every team has a different prediction and that none of them are the same as this example.
B. Have teams compare notes to see if any launch conditions can simultaneously satisfy more than one team so as to be efficient when collecting data.  For every data set, collect extremes of data as well as multiple points in between extremes.  In every data set check reproducibility occasionally as well.
C. Once the experiment has been done and data has been recorded on a table (and sorted as need be), discuss with each group the possibility of presenting their data in graphical form, watching for positive relationships (linear or non-linear) and inverse relationships.

Things they might try to adjust/relate:


Launch angle (measured off vertical)


(tough) Angle and power combination required to achieve a fixed range


Mass of projectile (add bits of clay without changing frontal profile, if possible)


Length of projectile (cut straw shorter and shorter, moving nose cone to new top – this is destructive can only be done once per projectile – do it at the end)

By the end of the exercise all students should have one main data set, for common analysis activities, and one unique data set.
