GE FOUNDATION GRANT: SUMMARY OF REPORTS
Surveying 


A series of seven separate modules were written that apply math concepts to land surveying. These seven modules have the following subtitles: Law of Sines, Law of Cosines, Law of Tangents, Area of a Triangle, Differential Leveling, Horizontal Angles, and Vertical Heights.

Statistics and Data Analysis 

A series of seven separate modules address basic statistics and data analysis; each includes engineering applications that illustrate the concepts. The modulus are: univariate analysis, control charts, graphical analysis, graphical and tabular summaries of data, application of engineering in geometry, simulation and the central limit theorem, experimental variation.
Fundamentals of Mathematics 


This file contains eleven separate modules that address basic concepts in mathematics, with engineering applications. The file includes the following activities: angles, engineering application of polynomials, negative numbers, permutations, proportional relationships (teacher and student versions), solving systems of equations using elimination, strategy for solving word problems, slopes, algebraic transformation (teacher and student versions)
The Robot Challenge


This activity uses robots assembled from LEGO materials to show the effect of weight, slope, and gear ratios on the speed of the robot. It is intended for students to conduct experiments and graph the results so that they can predict the response of a robot with different characteristics.
Straw Rockets 


This activity uses LEGO straw rocket apparatus to conduct experiments to show the effects of rocket weight, launch angle, and thrust on the range of the rocket. High school students are then required to graph the experimental results to predict the range for other rocket conditions. The activity illustrates the importance of considering sampling variation.
Global Positioning Systems (GPS)


This activity uses GPS monitors to define the corners of a triangle, from which the area of the triangle is computed. An engineering design problem is provided for student solution.
Light Sensors


This activity uses LEGO sensors to show the detection of movement, including the effects of color, speed, and distance between the object and the sensor.

Inclined Planes Made Simple 


This activity is intended for middle school students. It illustrates the concept of mechanical advantage and the effect of the slope of the inclined plane. The concepts are used in engineering design. The student uses the basic concepts to design a handicapped access ramp.

Levers Made Simple 


This activity is intended for middle school students. The concepts illustrate algebraic transformation. An engineering design problem for students is included.

Introduction to Rocketry


Based on the Straw Rockets activity, this has middle school students perform experiments to measure the effect of the rocket thrust. After graphing their experimental results, they are challenged to predict the range of the rocket on a test thrust. The activity also introduces students to experimental variation.

Drag Coefficient


This activity has high school or middle school students construct simple paper parachutes, which are then used to measure the velocity of the dropped chute. The activity illustrates measuring effects, graphical analysis, and algebraic transformation. An engineering design problem is included for student solution.
