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Reflection on Unit 4 Activity: The Cottage Industry Problem

Mara Landers

As part of our collective work to develop Unit 4 of the Math 25 Packet, I developed an activity that asked students to analyze the profits of a small business. In unit 3, we looked at linear cost and revenue situations. In this activity, students examined a parabolic situation. I designed this activity so that students would gain experience working with a realistic application of quadratics in which the vertex and intercepts had useful meanings. I also wanted them to think about how profit might not realistically always be increasing.

The activity included a “warm up” handout for students, as well as a PowerPoint presentation to guide the discussion. The first part of the activity focused on the business problem. A second part gave students more experience identifying key aspects of a quadratic graph, and evaluating the equation for given values of x.

I implemented the activity last week, and Tue observed. We both felt the lesson went well. The 3-hour class is hard on students, and even though we did the activity at the end of class, they seemed engaged. I was pleased that they took on the question of how profits could decrease if more units were sold, and several students contributed ideas to explain that possibility. I was also pleased that one student had a sophisticated way to think about the challenge problem I gave: does every parabola have 2 x-intercepts? This student talked about shifting the given parabola up one unit, which put the vertex on the x-axis. Then there would be one x-intercept. Using his method, I asked the class what would happen if we shifted the parabola up further, and several students said that there would be no x-intercepts. Having the shifting idea surface in the conversation that day was a nice hook for the graphing activity in the packet, which we tackled the next class. I also felt that having the shifting idea come from a student might give students some ownership of ideas in general!

About equations: 

· I should note is that when I gave the students the y values they were estimating on the graph, several students asked how I knew what they were exactly. I admitted I had the equation. I was pleased that they wanted me to justify my claims about what the values were!  

· Also, when I gave them the equation, there were some exclamations. The form of the equation seemed to cause them stress! We took a collective deep breath, had a laugh, and we walked through substituting x values and finding y-values. The homework worksheet I gave at the end of class gave them more practice on this, and from that worksheet, the only issue I have noted is that some students were confused about inputting a negative x value.

After implementing the activity in my class, I observed Tue’s class. His class was low on attendance, but the students who were there seemed to understand and engage with the activity. They seemed capable of identifying the points on the graph and explaining their meaning. They had a good conversation about why the profits could decrease, and this conversation made me think about how there is a tension between the PowerPoint as a tool for guiding conversation, and our desire for students to lead the conversations in class. Tue and I discussed this before I left his class at the break. In particular, I felt that the slide that explains why the profits could decrease should be changed. It has one example of an explanation, and after the class’s rich discussion, that text on the slide was moot. Tue just clicked right past it, which seemed right to me. We discussed how it would be cool to modify, or add to the slide during the conversation. That way students’ ideas about why profits could decrease would be part of the presentation. While it’s nice to have things like definitions, equations, etc, on the slide, we don’t want students to think that the “right answers” are on the slides, especially when the questions are in part opinion questions!

Also: after doing this activity and unit 4 activity 2 in the packet, I developed another activity. Students revisited the mugs and the fenced rectangles in unit 1, solving the same problems using quadratics. The mug problem went well, as they were able to find volumes using a quadratic, and then they checked that this work matched what they had done in unit 1. The fenced area problem went well at first, but then when I asked them to check it with their work in the packet, only a few students had the work in the packet. Next time I do this activity I might ask students to make sure to have all of their unit 1 work with them. In general, next time I teach math 25 I will spend more time on binder organization and note taking anyway!

 
We also investigated a parabolic revenue situation. Students quickly found revenue when they were just multiplying # of people times ticket price. They didn’t seem to think it was too hard to write the quadratic revenue either. I gave them the graph of the revenue function. Some students seemed to forget that we were looking for the vertex, but I thought it was good that their confusion came out in conversation. They guessed the maximum revenue, and then I showed them how to use the Grapher tools to find a more specific value. 

Overall, I think we have made some nice additions to unit 4, though we need to pull it all together and decide what is actually going to go into the official packet!

