Homework to Practice Discursive Moves Found in the Rubric

for Teaching with Student Participation

Below you will find a class discussion for teaching students about linear equations with a specific problem about costs of cell phone plans.  Your job is to insert 10 teacher lines using at least 5 different discursive moves.  You can add student lines if you think that the dialogue requires them.  However, student lines will not count for the assignment.  After each teacher line you should write a brief annotation explaining the discursive move of your choice and its purpose.  To add new rows to the script, go to Table, Insert, Rows Below/Above.

Please number lines of dialogue with numbers in between the multiples of ten of the original script.  Add “A” to denote an annotation.  For example, if I want to add a line of dialogue in between lines 130 and 140, I could write 135:  The teacher asks, “Laura, why do you think this is true?” and then I would add 135A:  Pressing for explanation because so far Laura has not explained the reasoning of her answer and she brings about an important concept regarding the slope of a line.  As you add lines, you do not need to make the script one continuous discussion.  You may isolate individual moments without worrying about the flow of the entire script.

At the end of a discussion, it is important for the teacher to clarify ideas, to narrow down options, and to make connections between things that have been said.  Script a few lines at the end of the script that you think would be useful to help accomplish these goals.

A lesson on systems of linear equations
	10
	Teacher:
	I have a problem for all of you.  You are considering two phone plans by the I-Cell company:

Plan A:  You pay a monthly fee of $40  that includes 450 minutes per month.  Each additional minute after 450 costs $0.45.

Plan B:  You pay a monthly fee of $60 that includes 900 minutes per month.  Each additional minute after 900 costs $0.40. 

Which one do you think is the best plan?

	20
	Jay:
	Obviously you want to get the cheapest one.

	30
	Rose:
	Plan B is more expensive, but I think it’s better because 450 times 2 is 900 and 40 times 2 is 80.  So instead of paying $80 per month you are just paying $60.

	40
	Alex:
	If you use 900 minutes with Plan A you end up paying $445.  That’s ridiculous.  So Plan B is definitely better.

	50

50A

55

57

57A
	Teacher:

Alex:

Teacher:
	Alex, can you try to explain why you would pay $445 with Plan A?

 This is asking for an explanation of Alex’s answer, because other students may not know where he got $445 from. This way, he can go through his process and the class can see what he did.

Well, for just once month, it will cost you $40, and then if you use more than 450 minutes, it will cost you $0.45. I decided to compare Plan A and B if I used 900 minutes, so I multiplied 450 * $0.45 and added it to $40. 

Good thinking Alex! Does anyone use a similar approach to Alex? Does anyone agree with him?

This is orienting the students’ contributions by trying to compare Alex’s method with someone else and seeing if anyone agreed with him. This would let students catch Alex’s mistake.

	60
	Linda:
	But you can save money with Plan A if you use less than 450 minutes per month.

	70
	Jay:
	What about the weekends and the evenings?  My mom’s cell phone is free in the weekends and that’s when we call grandma because she likes to talk a lot.

	75

75A
	Teacher:
	Jay brings up a good point that we should make clear. Jay, you asked if this problem included nights and weekends because most cell phone plans do, but does the problem mention anything about those details? Do you think we should differentiate between nights and weekends?

This is evaluating Jay’s input. He asked if we should include something that is not in the problem, and letting him come to the conclusion that if it is not in the problem then we should disregard it. Though this is not important to the problem, it lets the students know that they should disregard irrelevant information, because a lot of times students think that it matters.

	80
	Mei:
	I don’t think that with Plan A you pay $445 if you use 900 minutes.  I got $242.50.  I mean, it’s still bad, but it’s not as bad as Alex said.

	85

85A
	Teacher:
	Ah, so Alex’s calculations were a little off, but he was still right. Good catch Mei. Pete, I think I saw that you had made a table to represent the problem, would you mind sharing?

This is inviting Pete to share his representation with the class, this lets the student voice their input and may start a discussion.

	90
	Pete:
	I agree with Mei.  I did a table with 100, 200, 300, 400 minutes and then the cost of each plan.  When I got to 400, they were the same, $220.  But then, for 500, plan B was cheaper because with plan B you pay $265.

	100
	Carl:
	I’m confused because 500 minutes is less than 900.  Wouldn’t you just pay $62.50 with plan A?

	110
	Linda:
	Okay, I did some calculations and I get that with plan A you pay $59.80 for 494 minutes but then you pay $60.25 for 495 minutes.  So if you use plan A you should definitely try not to use more than 494 minutes.

	115

115A
	Teacher:
	So Linda says that if you use 494 minutes, you will be less than Plan B, but it you use 495 minutes, you will have to spend more than Plan B, so she thinks that as long as you use less than 495 minutes, Plan A is cheaper.

This is revoicing Linda’s answer so that the class is clear on what she said. Hearing it from two different people gives two different ways of explaining it, and it allows for repetition.

	120
	Jay:
	Or you should call on the weekend.

	130
	Sandy:
	What about doing two equations?  I have one that is y =0.45x+40 and another one that is y=0.40x+60.  Then I put them both equal to each other and I get x=400.  So with 400 minutes both plans are the same.

	140
	Carl:
	But that doesn’t make sense because 400 is less than 450.  If you use 400 minutes you should definitely use plan A.

	145

145A


	Teacher:
	Can anyone clarify what Carl just stated? Would using 400 minutes be the same with both plans? Why?

This is asking the students to try to restate and develop on an important point made by Carl. He is on the cusp of understanding that no matter how many minutes below 450 you use, you will always have to pay $40 dollars with plan A.

	150
	Jay:
	That’s true.  I agree with Carl.

	150
	Rose:
	What if you do 40+0.45x=60 because you want to know when is Plan A more or less than $60.

	160
	Walter:
	Okay if you solve for x you get .45x=20 and then x=44.

	170
	Linda:
	Ah, that makes sense because 450 plus 44 is 494.

	175

175A
	Teacher:
	So Rose asked what if we set Plan A’s equation equal to $60 to find where you have to pay more with Plan A. This is similar to Pete’s representation because both of them are trying to find a point where Plan A is higher. How do you think we could determine if this is true? Remember Carl said since 400 is less than 450, we should definitely use Plan A. Remember to refer to the original problem and make sure we are taking everything into consideration.

I am negotiating between students’ answers and asking the class to rethink the problem a bit. This is taking the students back a few steps and having them reevaluate what they have been doing and try a different approach.

	180
	Alex:
	I want to do a graph, but I don’t know how to set up my calculator.  

	190
	Mei:
	Maybe you need two lines instead of one.  Remember that one piece is always the same 40, 40, 40 or 60, 60, 60.

	200
	Jay:
	It would be easier if they would always charge something per minute.  I don’t like this phone company.

	210
	Rose:
	So the best company depends upon how you use your cell phone.  

	215

215A
	Teacher:
	Would anyone else like to make another conjecture as to how to solve this problem? Maybe someone we havn’t heard much from?

This is inviting students to participate and voice their ideas.

	220
	Walter:
	You need to subtract the free minutes from the plan to see the additional minutes, and then multiply it by the rate.  For example, if you use 2000 minutes with plan A, it is 2000 minus 450 times 0.45 and then add $40.  And if you use 2000 minutes with plan B, it is 2000 minus 900 times 0.40 and then add $60.  

	225

225A
	Teacher:
	Walter came up with a great representation. He took into account that there are free minutes in both plans in which the cost stays constant. In order to make accurate equations, he decided to subtract the free minutes from the number that you would use, and THEN multiply by the rates.

This is identifying mathematically significant aspects in Walter’s explanation, making clear the importance of what he did to solve the problem.

	230
	Pete: 
	For 2000 minutes you pay $735.50 with plan A and $500 with plan B.  That’s a big difference.

	235
	Teacher:
	Great observation Pete. Right now we are talking about a specific example. Can anyone give a representation for a general case, including all examples?

	240
	Rose:
	So I think I got the two equations.  Plan A is y=(x-450)*.45+40 and Plan B is y=(x-900)*.40+60.

	250
	Alex:
	Can I put that in my calculator?

	255
	Teacher:
	I want everyone to try plugging those two equations into their calculators and see what they got. If you are having trouble, ask someone around you how to plug it in.

	260
	Carl:
	But it doesn’t work if x is smaller than the free minutes for each plan.  

	265
	Teacher:
	That is absolutely right Carl. We have a constant number when both plans are below a certain point. How do we take those into account?

	270
	Mei:
	You need two equations for each plan.  When x is less than or equal to 450 for plan A then y=40.  When x is less than or equal to 900 for plan B then y=60.

	280
	Alex:
	Cool, now I can put it in my calculator!


290
Teacher:
So we have come to the conclusion that we can represent these plans with two linear equations and find their break even point on the graph, however they both have conditions. Carl and Mei came to the conclusion that we need two more equations for each plan to take these conditions into consideration. Everyone that participated shared valuable input, and helped others develop on our ideas. 

