Algebra 1:  Systems of Equations


Name: _______________________

Project:  Olympic Regression



Due Date: ____________________
Investigation:
In many Olympic events, women’s performance is rapidly approaching the same level as men’s performance.  In other words, although men may have better times than women, the women are improving more rapidly.


In this project, you will use linear regression and methods of solving a system of equations to determine if and when women’s performance is likely to surpass men’s performance for a certain event.

Choose an appropriate Olympic event for this project.  (There are 35 sports and nearly 400 events in total to choose from.  Therefore, there should not be any duplicate projects.)  The event should be one in which both men and women compete.  Also, performance should be measured in time (as in swimming or running) or in distance (as in the long jump or high jump), and data should go back at least fifty years.

A good website to obtain the relevant data is http://www.databaseolympics.com/sport/sportlist.htm 

Analysis:
1. 
Using winning results (gold medals), make a table in Excel to display men’s and women’s performance data for the event you chose.  (Include only those years in which men and women both actually competed.  For example, for the 200m breaststroke, you would only include the years 1924-2004, since women did not compete in the breaststroke until 1924.)  Your table should be clearly labeled, including units (times converted to seconds).
2. Make a scatter plot for your data.  Use different colors to distinguish men’s performance from women’s performance.  Your scatter plot can be made by hand on graph paper, using a ruler to ensure an accurate scale, or you can use software such as Microsoft Excel.

3. Perform a linear regression on the women’s data and, separately, on the men’s data.  (Use your graphing calculator.)  Write the regression equations, and add the regression lines to your scatter plot.

4. Solve the system of equations using graphing.  (Be sure to show all work.)  What can you conclude?  Will women’s performance ever surpass men’s performance for your event?  If so, when?

5. Use another method of solving a system of linear equations, such as substitution or elimination.  State the method’s name and briefly describe how it works.  Then present the solution to our Olympic system (with all work).  Extra credit can be earned by studying a more difficult method, Gaussian row reduction.

Presentation:
Write a report about your research.  Include a statement of the goal of your project, and describe the procedures you followed.  Then give your answers to the numbered questions above.  Provide a detailed list of the resources that you used.  (Someone reading your report should be able to find the exact resources that you used.)  Finally, put your report together with a cover page.

Olympic Regression Analysis Project

Student name: ___________________________

Olympic Event: ______________________

This project is worth the equivalent of one test grade (i.e. two quizzes).  The maximum number of points that can be awarded for each dimension of your total score (up to 105), and the indicators that will demonstrate your handling of the dimension, are listed below.

A.  Table (15 points)







Score: ______________

 The student locates accurate data for all years in which men and women both actually competed.  (6 pts)

 The table is appropriately titled.  (2 pts)

 The table is labeled to indicate the winning results for men and women and the years in which they occurred.  (4 pts)

 The student includes correct units of measure in the labels.  (3 pts)

B.  Scatter Plot (20 points)






Score: ______________

· The student uses different colors for men and women and includes a key.  (5 pts)

· The student uses an appropriate scale that allows for a clear visual distinction between the scores of men and women over the years.  (5 pts)

· The student clearly labels the axes and includes correct units of measure.  (5 pts)

· Overall, the scatter plot is neat and easily interpreted.  (5 pts)

C.  Linear Regression (10 points)






Score: ______________
· The student correctly determines linear regression models for men and women, with numbers accurate to 2 decimal places.  (4 pts)

· The student accurately graphs the regression equations on the scatter plot.  (4 pts)

· The student defines the variables, x and y.  (2 pts)

D.  Solution to the System of Equations (30 points)




Score: ______________

 The system of equations is correctly solved by each of the 3 methods.  (15 pts, 5 each)

 Each step of the student’s work is clearly shown.  (10 pts) 

 In the solution, the student rounds the winning result to 2 decimal places and the year to the next Olympic year.  (5 pts)

E.   Researched Method (10 points)





Score: ______________ 

 The student explains the procedure used by another method for solving a linear system.  This may be done in words, step by step, or via an example of a linear system other than the one we are focusing on.  (5 pts)

 The system of equations is correctly solved by this method, with work shown.  (5 pts)
F.   Presentation/Report (15 points)





Score: ______________
 The student includes a statement of the goal of the project and describes procedures for each step.  (5 pts)

 The student correctly analyzes the results of the investigation and states the year when women will surpass men according to the models.  If the data do not support the premise that women will eventually surpass men, the student provides appropriate explanations.  (5 pts)

 The report is organized and put together with a cover page and this rubric.  (5 pts)

G.   Resources (5 points)







Score: ______________

· The student provides a detailed list of the resources used at the end of the report.  (5 pts)

H.   Late Penalty (-5 points for each day late, after grace period)


Score: ______________

Total Score: ______________
Teacher Comments:
