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Balanced Equations

Subject: 6th and 7th Grade Algebra and Functions- Linear equations and Multi-step Problems
Lesson Overview: In this lesson, students will be introduced to the concept of an equation as balanced.  Students will be asked to create/develop a pictorial representation as a means to solve algebraic equations, allowing the transfer from the concrete to the abstract.
Standards Addressed:

6th Grade Algebra and Functions 1.1 Write and solve one-step linear equations in one variable.

6th Grade Algebra and Functions 1.3 Apply algebraic order of operations and the cumulative, associative and distributive properties to evaluate expressions; and justify each step in the process. 

6th Grade Mathematical Reasoning 1.3 Determine when and how to break a problem into simpler parts. 

6th Grade Mathematical Reasoning 3.3 Develop generalizations of the results obtained and the strategies used and apply them in new problem situations 

6th Grade Mathematical Reasoning 2.4 Use a variety of methods, such as words, numbers, symbols, charts, graphs, tables, diagrams, and models to explain mathematical reasoning.

7th Grade Algebra and Functions 1.3 Simplify numerical expressions by applying properties of rational numbers (e.g. identity, inverse, distributive, associative, commutative) and justify the process used.

7th Grade Algebra and Functions 1.4   Use algebraic terminology (e.g. variable, equation, term, coefficient, inequality, expression, constant) correctly. 

7th Grade Mathematical Reasoning 1.3 M.R.1.3: Determine when and how to break a problem into simpler parts.

7th Grade Mathematical Reasoning 3.3 Develop generalizations of the results obtained and the strategies used and apply them to new problem situations.

7th Grade Mathematical Reasoning 2.5 Use a variety of methods, such as words, numbers, symbols, charts, graphs, tables, diagrams, and models, to explain mathematical reasoning. 

8th Grade Algebra 5.0 Students solve multi-step problems, including word problems, involving linear equations and linear inequalities in one variable and provide justification for each step.

Student Objective: 

Students will solve algebraic equations using pictorial representations

Vocabulary: Variable, concrete, abstract, balanced equation, coefficient, inverse, opposite operation, reciprocal, constant, isolate

Resources and Materials: 

Student worksheet and student activities chart.

	Steps of the Lesson

	Anticipated Student Responses

Teacher’s Response to Student Reactions


	Goals and Formative Evaluation



	Launch:

Teacher will use a balance scale to model that equations are in balance.

Examples:  

a) X+5=24

b) 2x+6=10

c) 15=x-5

Note:  Teacher should ask students to put the equation into words and ask if they have ever seen these types of equations written in a different way.

Exploratory Questions:

Students are put in groups of 2-4, and teacher asks the following questions:  

If you didn’t have a scale, how would you represent this in a pictorial form?  

Can you draw a picture to illustrate this problem so that someone who doesn’t understand numbers can figure out the equation by looking at the picture?

Directions for students:

“Solve algebraic equations (using pictorial and symbolic representations).”

Sharing Reflections:

Guidelines: “ Describe the following:

· Today, I learned…

· I need clarification…

· I enjoyed…

· I made a connection…”


	Students will guide teacher in finding the solution to the examples.

Students will verbally explain the equation

Some students may draw pictures of scales based the teacher’s model, yet we expect others to model a different model.

Some students may be resistant to representing the equation in pictorial form because they can find solutions mentally.

If a group is struggling, ask guiding questions to help students focus on the mathematical objectives.


	Teacher/observers note students taking various approaches to develop their representations.

Students use their reasoning strategies to develop their representations.

Student representations are comprehensive/coherent.

Teacher observes/monitors students, refraining from being overly directive.

Listeners are attentive and respectful.

Students use mathematical language correctly.

Students make connections between today’s work and other topics they have learned.

Worksheets that were collected show at least some understanding of how to transfer/solve algebraic equations both pictorially (concrete) and symbolically (abstract).
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