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	Title
	Class, Grade, Technology

	Algebraic Expressions
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	Spreadsheets

	Topic
	Algebraic Expressions: Order of operations

	Prior Content Knowledge


	· Number sense

· Decimal numbers and integers

· Order of Operations



	Prior Spreadsheet Skills
	· Formula entry

	

	Objective Content Knowledge


	· Explore order of operations for algebraic expressions – parentheses, exponents, addition, subtraction, multiplication, and division.

· Develop conceptual understanding of variables in algebraic expressions

	Objective Spreadsheet Skills


	· Transferring mathematical understanding to constructing dependable spreadsheets

· Practice entering formulas with cell references

· The exponential notation (^) 
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	General Idea for Instruction
	Part 1 (Violet Learns Order of Operations)

· Begin the class by giving students the students an algebraic expression such as ab+cd with the values of a=3, b=2, c=-5 and d=1.  Ask them to find the value of the expression.  
· Introduce the problems in the worksheet 1_Violet-and-order-of-operations.doc.  Be sure to include parentheses, exponents, addition, subtraction, multiplication and division so that you can have the students explain the important 
· Ask students to record their solution to the algebraic expressions in worksheet 1_Violet-and-order-of-operations.doc.  Students are then to use the 1_Violet-and-order-of-operations.xls to solve the same problems by entering formulas that reference the values for a, b, c, d that are stored in cells. 
· Closure:  Have students share their new worksheets where they created a new set of problems. Have them share the problems that created the most difficulty.  Have the class summarize the order of operations.

Part 2 (Snowy Day School Shutdown)
· Begin the class by giving students these four numbers (2, 3, 4, and 5).  Have students create a problem that potentially uses add, subtract, multiple, divide, parentheses or exponents to result in the number 5.  (5(3-4/2) is one method.  (4-3)(5)2 is another way.)  Have students try to find as many ways as they can.  As students share their results have them convert their solution to an algebraic expression
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· Introduce the target problem with the worksheet 2_IncreibleKids-Hit-the-Target.doc.  and the spreadsheet 2_IncreibleKids-Hit-the-Target.xls. Be sure to recommend that they explore using parentheses, exponents, addition, subtraction, multiplication and division. Have students work in partners to share their challenges.
· Closure:  Share the challenges with the whole class, discussing as many different ways to hit the target and which operations were most helpful in finding alternative solutions.

	

	Materials
	 FORMCHECKBOX 
 Worksheets: 

· 1_Violet-and-order-of-operations.doc 
· 2_IncreibleKids-Hit-the-Target.doc
 FORMCHECKBOX 
 Spreadsheet template: 

· 1_Violet-and-order-of-operations.xls 
· 2_IncreibleKids-Hit-the-Target.xls
 FORMCHECKBOX 
 Sample solution:  Unhide solution worksheets in the above spreadsheet files.

	

	Extensions

&

Connections
	1_Violet-and-order-of-operations.doc 
· Extend the problem by asking students to set up a table of their own making, similar to what they worked with in this exercise.  This will have significance in teaching them how to organize data in a spreadsheet such that they can be worked out in formulas and using functions more easily. So, ask them to create their own table of order of operations.
2_IncreibleKids-Hit-the-Target.doc
· Extend the problem by asking students to work with absolute value and how that can be used in these problems



	Source
	· Niess, M., Professor of Mathematics Education, Oregon State University; Sadri, P., Graduate Research Assistant in Mathematics Education, Oregon State University
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