	LessonTitle:  Multiplying Binomials and Factoring                   Alg 7.7a-d
                                Using Area Models            

	Utah State Core Standard and Indicators  Algebra Standard  2.2.7   Process Standards  1-5

	Summary

Students use area models to help develop the concept for multiplication of binomials and factoring polynomials. They observe patterns and develop strategies for factoring quadratic equations. 

In 7.7a they multiply binomials (positive values). In 7.7b they factor quadratics (positive values).  In 7.7c, they multiply binomials, including negative values. In 7.7d, they factor quadratics, including negative values. 

	Enduring Understanding
Area models help us to represent and understand multiplication and factoring with variables.
	Essential Questions
How can we use area to represent and understand multiplication and factoring with variables?

	Skill Focus

Multiplication, division of monomials and binomials and factoring of binomials and trinomials
	Vocabulary Focus

“The students need to have an understanding of multiplying monomials.  They should be comfortable with the fact that x · x = x2 and not 2x.  They should also have seen area models.  It is crucial that they understand the words factors, dimensions, area, and product, and that factors are the same as dimensions and products are areas.”

	Assessment 

	Materials: Algeblocks and or Geometer’s Sketchpad (algebra tiles or algebra lab gear will also work) 

 If needed refer to Exploring Algebra with Geometer’s Sketchpad activities, pages 24-30, 33. 



	Launch
“Most of us have used area models to introduce the distributive property, but we thought it would be helpful to remind the students about the terms in the area model: dimensions, factors, area, and product.  We also thought that since many students haven’t used area models, it might be helpful to model the first part of the worksheet in class, especially the calculation part.  We thought that the students might also get excited about the assignment if they knew that they were going to the computer lab and they would be able to do some coloring.”

	Explore
Students should come up with their methods and strategies for multiplying two binomials—you can formalize these methods in whatever way is best for you (many teachers like FOIL). 

“All of us were able to get the use of a computer lab, so each student would be able to work on their own.  However, most of us decided to model the entire first page.  One thing that we thought would be helpful is too really emphasis that in order to check to see if you’ve built the model correctly you should change the x or y scale and make sure the rectangle that you built would ‘hold together’.  There is still considerable debate whether we would include grids on the axis of the worksheets or not.  It sometimes confuses students because they get very concerned about what to make x and y equal to in their drawing.  The rest of the worksheet is pretty self-explanatory, so after the initial modeling is done; the students should be able to work independently.  As homework, most of us figured that we would have the students look closely at how to find the areas without the area model and have them write a GOOD explanation for the last question.”  

	Summarize
“We decided to use the students to summarize.  The students would share their own procedure for multiplying binomials and then we would select students to present their ideas, focusing on originality.  We anticipate that their will be students that have seen FOIL before and that they will not put a great amount of thought into the question, thus, making it more important to emphasis and praise original thought and explanation.”

	Apply  Practice the developed rules and strategies


Directions:

 Alg 7.7a                       Multiplying Binomials I 
Using Area Models
Geometer Sketchpad directions:
· Open Geometer Sketchpad. Go to file. 

· Open the sketches folder from the desktop.

· Open Exploring Algebra

· Go to the Fundamentals folder,  “Binomials.gsp”.  

· Go to the bottom menu and choose one.


1.  Build a rectangle with an area of x2, 4x  and 4 units .               Draw. 

Area:____________


Dimensions:_________





Write the equation for the model.


      ________   *    _______   =  ______________

Factor         *    factor       =   product 

2. Now we will use sketchpad to calculate the area of the rectangle. (leave out if not using GS)
· Using the select key   , select the defined “x”(at the left of the model). 

· With the measurement of x highlighted, go to calculate (under the measure menu) and enter in the factors from the rectangle above. Click OK. You will see the area of the rectangle calculated.

· Next calculate the area of the rectangle using the product. Enter in x2 + 4x + 4. OK.



What did you prove?

· Now change the value of x by dragging the point on “x”.  



Why is this important?

3.   Go to Page 3. Build the dimensions and area for  (y + 1)(y + 4).  Draw.  

For this model, x = _______



Dimensions:_________





Area:____________


Write the equation for the model.


        ________   *    _______   =  ______________


  factor         *    factor       =   product 

4.   Build and draw the rectangle areas. Show the dimensions (refer to a,b,c,d,e,f on GS)  


a. (x + 2)(x + 3)= ____________________   b. (2y + 1)(y + 3)=________________________




c. (x + y)(x + 2) = ____________________
     d. (x + 2)(x + 2)= __________________




e. (2x + y)(x + 2y) = __________________
    f. (3y + 1)(2y + 2) = ______________________


5) Develop your own method to multiply the factors in the problems above without using an area model.  Show your method below. Be prepared to explain your method to the class.
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