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Convergence!

The Teacher Script

This activity is designed to introduce students to the elimination method for solving systems of equations.  It consists of a teacher-led exploration followed by a student investigation (either scaffolded or not).   It is intended to follow the development of the substitution method.

A word about technology.  This activity benefits greatly from the use of graphing technology (either software or calculators).  Students can gain the insight they need to develop the algebraic techniques for the elimination method, without spending all the time required to graph line after line by hand.  Software that allows students to graph lines in standard form is preferable, since that is the form that lends itself to the elimination method.  When students use calculators that require them to rearrange equations into y=mx+b form first, they may not understand why they don’t just use substitution.  That being said, it is still preferable in this activity to rearrange and use calculators than to graph all the lines by hand.

Graphmatica is a piece of software that can be downloaded from the Internet for a very reasonable fee, and allows students to graph lines in standard form.  Visit the site www.graphmatica.com for more details.  Use of the software is free for 30 days, and then registration is requested.  The fee for registration is $25 (U.S.) for a single user, or $60 plus $2.50 per user for a site license.  Bulk licensing to allow for home use by students is negotiable.

1. Begin by asking students to solve the system 3x – 4y = -12 and 5x + 2y = 32.  This will cause some tension, as this system does not lend itself to being solved by substitution.  Some students may recall that they began by solving systems graphically.  Have the class graph the line and read the coordinates of the point of intersection [(4, 6)] from the graph.  Students who have not constructed a careful graph may get a slightly different answer, which provides an excellent opportunity to remind the class of the chief disadvantage of this method of solving a system: inaccuracy.

2.  Ask students to add the two equations together to get 8x – 2y = 20, and graph the result and the same set of axes they have been using.  They will be able to see that the new line passes through the same point of intersection.  Have students subtract the two equations and graph the result.  It, too, will pass through the same point.
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3. Have students add and/or subtract multiples of the two original equations, and graph their results.  They will notice that the new lines will continue to pass through the same point of intersection.

4. At some point, it is hoped, someone will stumble across the right combination that leads to the line 13x = 52  or  26y = 156, or some other version in which a variable has been eliminated.  This equation may look different enough that the student calls it to your attention (especially if you are using calculators and the line is 13x = 52, which cannot be graphed), or you may need to circulate and look for it in their work yourself.  Either way, this is the important moment: direct the class’s attention to this line.  What’s different about it?  It’s vertical (or horizontal) because one of the variables has been eliminated.  What distinguishes the points on this line?  X is always equal to 4 (or y is always equal to 6).  Point out that if you hadn’t known the solution before, you would now have half a solution.  Discuss how to find the value of the other variable.  Point out to students that they have just developed an alternate algebraic method to substitution – the problem is, can we find a more efficient way of eliminating a variable than trial and error?

5. Work through one more question with the students – for example, try 
          x – 7y = 6  and  x + y = 22.  Ignore the graph and focus on the algebra, using trial and error to get the right combination.  Be careful not to articulate any strategies for the students – that will be their job, shortly!

6. Start students on their Convergence assignment.  Two versions have been provided.  One is carefully scaffolded to assist students in developing an understanding of the elimination method.  The other version is designed more as an investigation, with some leading questions and suggestions for how to proceed.  Both versions allow for the assessment of the following:

· Learning Skills: Independence.  Did the student show perseverance?  Was she or he able to take any frustration or difficulties in stride?  Did he or she stick with the task and make a good effort before seeking help from others?

· Communication (see the general rubric)

· Ability to integrate mathematical and narrative forms of communication

· Ability to explain and justify ideas 

The report that students will write following either version should contain clear instructions for how to use the elimination method: how to choose which variable to eliminate, and which operation and which multiples to use.  It is also hoped that the scaffolding and/or leading questions will prompt students 
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to a realization that there is often more than one option when making these decisions.  

Students should also be encouraged to reflect on the three methods they have learned for solving systems of equations, and on their relative strengths or advantages.  They should recognize that an algebraic method provides an accurate answer that cannot necessarily be read from a graph, and that certain systems lend themselves to either elimination or substitution, depending on how the equations are written.

You may wish to supplement the individual student assignment with opportunities for pair or small group discussion, to be sure that all students come away with the essential skills and understanding they need.

