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	Essential Understandings

	· Fundamental themes or big ideas that provide meaning and coherence to the mathematics being learned. 

· Equivalence:  An algebraic equation can be presented in an infinite number of ways that have the same solution.

· Comparison of equivalent expressions containing variables and numbers.

	Essential Questions
	Knowledge & Skills

	· Simple thought-provoking questions that guide the lesson.  

· What is meant by an equation?

· What is meant by a linear equation?

· How can operations be performed on an equation in order to maintain the equality?

· How are these operations used to solve for the variable (i.e. algebraic quantity)?


	· Specific content standards that are addressed during the lesson. 

· Solving linear equations using math operations (4.1A,B,C; 4.3B,C,D; 4.4A; 4.5A,B,C,D,E,F).

· Modeling mathematical expressions using a variable (4.3C). 

	Assessment Evidence

	Targeted Understanding Performances – behaviors that demonstrate a level of understanding. 

· Recognizing when two expressions are equivalent.

· Being able to perform mathematical operations to both sides of an equation.

· Using mathematical operations to solve for the variable.

· Making inferences through the use of the virtual manipulative.

	Learning Activities

	· A description of the sequence of learning activities for the lesson 

· Lesson will start with a Do Now involving comparison two expressions involving integers of negative and positive values (i.e., exchange of IOUs between two classmates).

· Students will learn to maintain equality between both sides of a linear equation through use of a “balance beam” virtual manipulative website (http://nlvm.usu.edu/en/nav/frames_asid_324_g_3_t_2.html?open=instructions). Number blocks (representing integers) and X-boxes (representing the variable X) are placed on pans of a balance beam.  Once the beam balances to represent the given linear equation, the student can choose to perform ANY arithmetic operation, as long as it is done to both sides, thus keeping the beam balanced.  The goal is to get a single X-box on one side, with however many blocks needed for balance, thus giving the value of X.

· Knowledge mathematical operations with integers will be used to solve for the unknown quantity (variable). 

· A summary review of the activity presented by each group will conclude the lesson.

· Homework assignment with additional problems related solution of linear equations (Including word problems).

	Background Notes 

	· A description of the key concepts in the lesson.

1. Reestablish students’ ability to see the need for mathematical operations with integers (Do Now).

2. Provide logical explanations to reinforce rules for equality.

3.  Use concepts of equivalence and comparison to provide students with a firm foundation in performing mathematical operations to both sides of an equation using integers before progressing to solving mathematical equations with one variable using the two step process.

4.  Use concepts of patterns and measurement to provide students with the significance of what is meant by a “linear” equation. 

	Materials 

	· Student Materials 

· Computer or equivalent hardware materials to form a balance beam and blocks.

· Website http://nlvm.usu.edu/en/nav/frames_asid_324_g_3_t_2.html?open=instructions
· Teacher materials 

· Programmable calculator with projection screen.



	


