Mathematical Overview

Case 4 – Factoring

Math Topics 2 (Freshman Algebra 1)

Learning Goals

Use ideas of covariation to describe function behavior near its x-intercepts.

Use the distributive property to convert a polynomial from factored form to expanded form.

Given the graph of a polynomial function, write the function definition in factored form by identifying the x-intercepts.

Use the idea of reversibility to algebraically convert a quadratic polynomial from expanded form to factored form.

Background 

Students have been encouraged to think of a function definition as having a corresponding graph – whether they actually create the graph or not. Leveraging this way of thinking, students learn to express polynomial function definitions in factored form and expanded form and see that the two forms are equivalent. Building on the work done in the previous semester, students use the distributive property to convert quadratic polynomials from factored form to expanded form. Specifically, in the previous semester, students learned that the distributive property can be applied from the left (
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). Furthermore, students learned that expressions can be distributed as in (7 + 8)(7 – 8) = (7 + 8)7 – (7 + 8)8.

Flow of Lesson

Students examine graphs of functions given in factored form such as 
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 to analyze the behavior of this function as values approach one of its zeros. Students are also expected to anticipate a function’s graphical behavior when it involves a double root. Next, students use the distributive property to convert a function definition from factored form to expanded form. Furthermore, the idea that the different forms are equivalent and produce the same graph is emphasized.  Students then learn to reverse the distributive process and convert a function definition from expanded form to factored form. Students are encouraged to recognize patterns and to create general representations. Throughout the unit, either explicitly or implicitly, it is emphasized that function definitions have a graphical representation. 
Anticipated Student Problems

Rather than focusing on tricks used to help students with factoring and expanding, Ms. Coombs expects students to observe patterns, generalize, and understand how and why to convert from one form to another. However, symbolic manipulation is a challenge for students and the teacher has to continually focus on meaning as students are engaged in such manipulations.
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